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Ponb u Mmecto
JUCIMILIIMHEI B

HpeI[MCT €CTCCTBCHHOI'O NUKJIA, CO3 A0 npeacTaBJICHUEC O
paSHOO6pa3HI>IX XUMHUYECKUX SBJICHHUSIX U CBOMCTBAX BCIICCTB, O

00pa3oBaTeIbHOM Hay4YHOM KapTHUHE MHpa C IOMOIIBI0 (PyH/ITaMEHTaIbHBIX 3aKOHOB ,
rporecce Teopui, (aKTOB XUMUHU.

Komy aapecoBana VYuebnslii Kypc «Xumus» aapecoBan odyvarorumcs 8-11 kimaccos
Iporpamma CpEIHEN IIKOJIbI

enp mporpaMmel

®opMupoBaHUE JIUYHOCTH, CIIOCOOHOM K CaMOCTOSITEIbHOMY TIOUCKY,
0TOOPY, aHAM3Y M MCTIOJIB30BaHUIO HH(OPMAITUU C IIEIIBIO
caMm000pazoBaHUs

3ajauu mporpaMMBbl

1.OcBoeHue cucTeMbl 3HaHH 0 3aKOHAX, TEOPUSIX, (aKTaX XUMUHU
2.0BiafieHle YMEHUSIMH MIPUMEHSATh MOJTYyYeHHbIE 3HAHUS JUIsS
00BsICHEHUS pa3HOOOPA3HBIX XUMHUYECKUX SIBICHUN U CBOMCTB
BELIECTB, OLIEHKU POJIM XUMHUH B PA3BUTUN COBPEMEHHBIX TEXHOJIOTUI
U TOJIy4€HUH HOBBIX MaTEpUAJIOB

3. Pa3BuTHe NO3HABATENbHBIX MHTEPECOB U MHTEIUICKTYaJIbHBIX
CrocoOHOCTEH B MpoIEcce CaMOCTOATENLHOIO IPUOOPETEHMSI 3HAHU I
B COOTBETCTBUH C BO3HUKAIOIIUMU B )KU3HEHHBIMH OTPEOHOCTIMHU

[TpunIumel, Nexamme B
OCHOBE TIOCTPOCHUS
MIPOTPaMMBbI

[TporpamMmMa noctpoeHa ¢ y4eToM IPUHLUIIOB CHCTEMHOCTH,
HAy4YHOCTHU U JOCTYIHOCTH, a TaKXKe MPEEMCTBEHHOCTH U
NEPCIIEKTUBHOCTU MEX]Ty Pa3IMYHBIMH pa3iesiaMU Kypca.

Bubr u hopmbl
OpraHu3aiuu y4eOHOTO
nporiecca

®opMbl oOpranu3anuu ypoka: (padboTa B mapax nNocTOSSHHOTO U
CMEHHOTO COCTaBa, MHAUBUAYyalbHAsl padoT, paboTa B rpymmax.)
Bunet 3ansTHil: (YpOK, IPaKTHUECKOE 3aHATHE, YPOK ITPOBEPKU
3HaHuil). J/IaGopaTopHble M MpakTHYeCKHe PadoThI OyIyT
NPOXOAUTH C UCIOJIb30BAHHEM COBPeMEHHOro 1{H(poBOro
o0opynoBanuss uenTpa «Touka pocray

O6BEM mporpaMMel B
gacax ¥ CpOKU OOyueHUs

8 KJtacc 2 yaca B Hezenr —68 yacoB
9 xyacc 2 yaca B HEIETIO — 68 JyacoB
10 knacc 2 gaca B Hezelnro -68 yacos, 11 knacc 2 yaca B Heneno — 68 4




OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA

B conepxanum 1aHHOTO Kypca NpeAcTaBlIeHbl OCHOBOIIOJIAraoINe TEOPETUYECKUE CBEACHHUS 110
XMMMH, BKJIIOYAIOIIME M3YYEHUE COCTaBa M CTPOEHHUS BELIECTB, 3aBUCUMOCTH HUX CBOMCTB OT
CTPOCHMS, UCCIIEIOBAHUE 3aKOHOMEPHOCTEM XUMHUYECKUX IIPEBPALCHUN U IIyTeH yIPaBIICHUS
MMHU B LEJIAX MOJY4YEHUsI BEILIECTB, MATEPUAJIOB, SHEPTUH.
CopnepxaHue ydyeOHOro MNpeAMETa BKIIOYAET CBEACHHUS O HEOPraHWYECKUX BELIECTBAX, HX
CTPOEHHUM U CBOMICTBAX, a TAK)KE€ XMMHUUECKUX IIpoLieccax, MPOTEKAIOIINUX B OKPYKAIOIIEM MUDPE.
Hawubouee cnoxxnbie sneMeHTsl OyHIaAMEHTABHOTO S/Ipa COAepKaHus 00IIero 00pa3oBaHUs 110
XUMHH, TAKHE, KAK OCHOBBI OPTaHUYECKON U MPOMBIIIJIEHHON XUMHH, IEPEHECEHBI B IPOrpaMMy
cpenHel (MmoTHoM) 0011e00pa30BaTeIbHON IITKOJIBI.
TeopeTnueckyo OCHOBY M3Y4YEHMsI HEOPIraHMUECKON XMMHH COCTaBJISIET aTOMHO-MOJIEKYJSIPHOE
ydyeHue, nepuoaudeckui 3akoH [[. M. MeHnneneeBa ¢ KpaTKMMH CBEJIECHUSAMH O CTPOCHUU
aTOMOB, BUJaX XUMUYECKOM CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIINH.
B u3yuenun kypca 3HauuTeNIbHAs POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEIECHUIO
MPaKTUYECKUX U JIAOOpaTOpHBIX Pa0dOT U OMMCAHUIO MX PE3YJIbTAaTOB; COONIOAECHUI0O HOPM U
MIpaBWJI IOBEICHUS B XMMHUECKUX J1TA00PpaTOPHSX.
B kadecTBe 1EHHOCTHBIX OPHEHTUPOB XHMHMUYECKOTO O0Opa30BaHUS BBICTYNAIOT OOBEKTHI,
u3ydyaeMble B Kypce XHMHH, K KOTOPbIM Yy oOydaromuxcsi (OpMHpPYyeTcsi ILIEHHOCTHOE
oTHomeHue. [lpu 3ToM Beayliyro pojib UTparoT MO3HABAaTENbHbIE LIEHHOCTH, TaK KakK JaHHbIN
y4eOHBI MpeaMeT BXOIAUT B TPYMIY IPEIMETOB I03HABATEIBHOIO IMKJIA, TJIaBHAs IEJb
KOTOPBIX 3aKIJIF0YAETCS B U3YUEHHUH NPUPOIBI.
OcHOBY TO3HaBaTeNIbHBIX IIEHHOCTEH COCTABJISAIOT Hay4YHbIE 3HAHUS, HAYYHbIE METOJbI
no3HaHus. [lo3HaBaTeNnbHbIE IEHHOCTHBIE OpUEHTAlMH, (POPMHUpPYyEMble B Mpolecce U3yUEHUS
XMMMWH, NIPOSBIIAIOTCS B IPU3HAHUU:
* IICHHOCTH HAY4YHOI'O 3HAHHUS, €r0 MPAKTHYECKOW 3HAYUMOCTH, JOCTOBEPHOCTH;
* ICHHOCTU XMUMHUYECKUX METOJOB UCCIIECIOBAHNS KUBOW U HEXKH- BOW IIPUPOIBL.
Pa3BuTHe NnO3HABATENBHBIX LICHHOCTHBIX OPUCHTALUN COJIEP)KAaHUA Kypca XMMHMH I103BOJISIET
chopMHUpOBaTH:
* YBAKUTEJIBHOE OTHOILICHUE K CO3UAATENBHON, TBOPUECKOU JESI-TEIBHOCTH;
* [OHMMAaHHE HEOOXOAUMOCTH 3J0POBOr0 00pa3a *KHU3HHU;
* MOTPeOHOCTh B 0€3yCIOBHOM BBIIOJHEHUU MPaBUJI OE€3011aCHOIO MCIIOJIb30BAaHMS BEILIECTB B
IIOBCEIHEBHOM JKU3HY;
* CO3HaTeNIbHBIN BBIOOD OyayIel npodeccnoHaIbHOM e TeNb-HOCTH.
Kypc xumun ob61azaer BO3MOKHOCTAMH Ul (POPMUPOBAHMSI KOM-MYHMKATUBHBIX LIEHHOCTEH,
OCHOBY KOTODPBIX COCTaBJIAIOT IIpoliecc OOLIeHMs, I'pamMOoTHass pedb. KoMMyHUKaTHBHbIE
LIEHHOCTHbIE OPUEH-TALUH Kypca CIIOCOOCTBYIOT:
* IPaBWIBHOMY HCIIOJIb30BAHUIO XUMHUYECKOM TEPMHUHOJIOTHUHU U CUMBOJIMKY;
* Ppa3BUTHUIO MOTPEOHOCTHM BECTH MAMANIOI, BBICIYIIMBATh MHEHHE ONIOHEHTA, y4acTBOBATh B
TUCKYCCUU;
* Ppa3BUTUIO YMEHMsI OTKPBITO BBIpaXaTb W apryMEHTHPOBAHHO OTCTAauMBaThb CBOK TOYKY
3peHusl.

OIMMCAHUME YVYEBHOTI'O ITPEJJMETA B YYEGHOM IIJIAHE
OCOOeHHOCTh Kypca XHMHHM COCTOUT B TOM, YTO JJISi €r0 OCBOEHHUS IIKOJIbHHUKH JIOJIKHBI
o0agaTh He TOJBKO ONpPEAEIEHHBIM 3allacoM IPeBapUTENIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUH,
HO M JOCTaTOYHO XOPOIIO Pa3BUTHIM AOCTPAKTHBIM MBIIUIEHUEM. OTO SBISETCS TIJIABHOU
IOPUYMHOM TOTO, YTO B Y4eOHOM IUIaHE ATOT MpPEeIMET NOABISAETCS MOCIETHUM B PALY
€CTECTBEHHOHAYYHBIX JTUCIUIUINH.
B y4yeOHOM I1aHe Ha W3yYeHHE XUMHHM B OCHOBHOM IIKOJIE OTBOAUTCA 2 y4eOHBIX yaca B
Henmemo - B8, 9, 10 kimaccax.
Pacnipeniennenne BpeMeHH IO TeMaM MpPOTpaMMbl JaHO OPHUEHTHPOBOYHO. YUMUTEIb MOKET
U3MEHSTH €r0 B IIPeJIeNax roJ0BOM CyMMBI YacoB.



JIMUHOCTHLBIE METAIIPEIMETHBIE U ITPEIMETHbBIE
PE3VJIBTATBI OCBOEHUA KYPCA XM

W3yueHre XMMHM B OCHOBHOM IIKOJIE Ha&T BO3MOXKHOCTH JOCTUYD CIEAYIOUINX PE3yIbTaTOB B
HaIpaBJICHUU JUYHOCTHOIO Pa3BUTHS:

1) BocnuTaHUE POCCHUCKOW TPaXKIAHCKOM MACHTHYHOCTHU: MATPUOTH3MA, JIIOOBH U YBAXKCHUS K
OteuecTBy, YyBCTBa rOPJIOCTH 32 CBOIO PO/IMHY, 32 POCCHICKYIO XMMHUYECKYIO HayKy;

2) GpopMHUpPOBAaHUE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHOU MPAKTUKH, a TAKXKE COLHAILHOMY, KYJIbTYPHOMY, SI3BIKOBOMY
U JyXOBHOMY MHOT000pa3uio0 COBPEMEHHOTO MUPA;

3) popMupoBaHUEe OTBETCTBEHHOTO OTHOILICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpPA30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHMIO M MO3HAHUIO, BEIOOPY
npo@uILHOr0 00pa3oBaHusl Ha OCHOBE MH(GOPMAIMH O CYIIECTBYIOUINX NpOodeccusix u JUUHBIX
npo(ecCHOHANBHBIX ~ TPEANOYTEHHH,  OCO3HAaHHOMY  IIOCTPOCHUIO  HMHIUBHIyaTbHOMN
00pa30BaTeNIbHOM TPACKTOPUU C YUETOM YCTOWUYUBBIX TO3HABATEIIbHBIX HHTEPECOB;

4) dpopMupoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 0O0pa30BaTeNIbHOM, OOIICCTBEHHO
MI0JIE3HOH, YyueOHO-HCCIIe10BATENbCKOM, TBOPUECKOM U APYTUX BUJIAX JIEATEIbHOCTH;

5) ¢opMupoBaHue MOHMMAaHHS [IEHHOCTH 3I0POBOrO M 0E30MacHOro 00pa3a >KU3HH, YCBOCHHE
MpPaBUJ WHAWBHIYAIFHOTO W KOJUICKTHBHOTO O€301acHOTO TIOBEACHUS B YPE3BBIYAHBIX
CUTYaIUSX, YTPOXKAIOUIUX KU3HU U 3J0POBbIO JIIOJIEH;

6) ¢popMupoBaHue MO3HABATEIBHON W HMH(POPMAIMOHHON KyJIbTYphl, B TOM YHCJIE DPa3BHUTHE
HaBBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM MOCOOUSMHU, KHUTAMH, JOCTYIMHBIMHU
WHCTPYMEHTAMHU U TEXHUYECKUMH CPEACTBaMU MH(OOPMAITMOHHBIX TEXHOJIOTHIA,

7) GopMupOBaHUE OCHOB IKOJOTUYECKOTO CO3HAHUS Ha OCHOBE MPH3HAHUS IIEHHOCTH YXH3HH BO
Bcex €€ TMpOSIBICHUAX M HEOOXOJAWMOCTH OTBETCTBEHHOrO, OEpeXHOro OTHOLIEHHS K
OKpYKalollen cpene;

8) pa3BuTHE TOTOBHOCTH K PECIICHUIO TBOPYECKHX 3aj]a4, yYMCHUS HAaXOJUTh aJIcKBATHBIC
crocoObl TOBEJIEHUS W B3aUMOJCHCTBUS C TapTHEpaMH BO BpeMsi ydeOHOW W BHEYy4eOHOM
NeSITeNbHOCTH, CIOCOOHOCTH OLIEHWBATh MPOOJIEeMHBbIE CUTYyallUd M ONEpPAaTUBHO MPUHHUMATh
OTBETCTBEHHBbIC pEIIEHUS B PAa3IMYHBIX MPOAYKTUBHBIX BUIAX JEATENbHOCTH (ydueOHas
MTOMCKOBO-UCCIIEIOBATENIbCKAsI, KITyOHAasl, MPOEKTHAs, KPY>KKOBast U T. II.).
MetanpeaMeTHBIMH pe3yJIbTATAMH OCBOCHHS OCHOBHOIl 00pa30BaTeNbHONW MpPOrpamMMbl
OCHOBHOTO 00111eT0 00pa30BaHus SBJISIOTCS:

1) oBnazieHue HaBBIKAMH CAMOCTOSTENILHOIO TMPHOOPETCHUs HOBBIX 3HAHHH, OpraHU3alMd
y4eOHOM J1eATEeNbHOCTH, MOUCKA CPEACTB €€ OCYIIECTBICHUS;

2) yMEHHE IUIAHUPOBATh IMYTH [OCTIHOKEHHS IIeJell Ha OCHOBE CaMOCTOSTEIBHOTO aHaIM3a
YCIIOBUHM U CPENICTB UX JOCTUKECHUS, BBIACTATH albTePHATUBHBIE CIIOCOOBI JOCTHKEHUS eI U
BbIOMpaTh HambOonee 3(G(GEKTUBHBINA CIOCOO, OCYIIECTBIATh IMO3HABATENbHYIO pe(dICKCHIO B
OTHOIICHUHU JCHCTBHI MO PEIICHUIO YIeOHBIX M MO3HABATEIbHBIX 3a/1a4;

3) yMeHHe  TOHMMaTh  MPOOJEeMy, CTaBUTh  BOIPOCHI,  BBIJBUIATh THIIOTE3Y, 1aBaTh
OompeseNieHus] TOHATUAM, Kilaccu(pUUUpoBaTh, CTPYKTYpUpOBAaTH MaTepual, MPOBOIUTH
OKCHEPUMEHTBI, apryMEHTHpPOBAaTh COOCTBEHHYIO TMO3ULIKI0, (OPMYIUPOBATh BBIBOJBI U
3aKIIIOYEHUS;

4) yMeHHE COOTHOCHUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH pe3yJb- TaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JAEATENbHOCTH B Mpoliecce JOCTUKEHMS pe3ylbTaTa, ONpENeNsTh CIOCOObI
JeUCTBUI B paMKax MpeAoKEHHbIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JIEHCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYalHeH;

5) bopmupoBaHKe U pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCIIOJIB30BAHUSI MHCTPYMEHTOB U
TEXHUYECKUX CPEACTB HMH(POPMALMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB U IMPOrPaMMHOIO
oOecrieueHus) KaKk HMHCTPYMEHTAJIbHON OCHOBBI pa3BHUTUA KOMMYHUKATUBHBIX U
M03HABATEIbHBIX YHUBEPCAIbHBIX YUeOHBIX JeHCTBUM;

6) ymeHue co3naBaTh, IPUMEHATh U NPe0OPa3OBHIBATh 3HAKU U CUMBOJIBI, MOJICIIH U CXEMBI
JUIsl peleHrs: y4eOHBIX U O3HaBaTeIbHBIX 33/1a4;



7) yMeHue M3BIeKaTh UH(POPMAIIMIO U3 PA3IMYHBIX UCTOYHUKOB (BKIIIOYAs CPEACTBA MacCOBOM
uHpOpMaIMY, KOMIIAKT-AUCKKA y4eOHOro Ha3HaueHus, pecypcbl MHTepHera), cB00OAHO
II0JIb30BAaThCs CIPAaBOYHOM JIMTEpPaTypod, B TOM UYHCIE M HA JJIEKTPOHHBIX HOCUTEISIX,
co0roaTh HOPMBI HHPOPMAIIMOHHOW N30UPATENTLHOCTH, ITHKH;

8) yMeHHEe Ha MPAaKTUKE TII0JIb30BATHCS OCHOBHBIMH JIOTHYCCKUMH TNPHEMAMH, METOJAMU
HaOJIOIEHUS, MOICTTMPOBAHNS, OOBSICHEHHSI, PELIeHUs IPOOIeM, IPOTHO3UPOBAHUS H JIP.;

9) yMeHHe OpraHu30BaTh CBOIO )KM3Hb B COOTBETCTBUH C MPEJICTABICHUSIMH O 3JI0POBOM 00pase
KU3HHU, NpaBax M OOS3aHHOCTAX IPaXJaHWHA, LIEHHOCTSX OBITUS, KYJIbTYPhl U COLMAIBHOTO
B3aUMOJICHCTBHS,

10)  yMeHwHE BBIOJHSITH TIO3HABATEIILHBIC U TIPAKTHYCCKUE 33JAHUS, B TOM YHUCIIC IPOCKTHBIC;
11)  yMeHHe CaMOCTOSTENIPHO M apryMEHTHPOBAHHO OILICHMBATH CBOM JICHCTBUS U JCHCTBUS
OJIHOKJIACCHUKOB, COJIEP>KaTeIbHO 00OCHOBBIBAS MPAaBUILHOCTD MM OIIMOOYHOCTH pe3yjbTaTa u
criocoba JIeHCTBUS, aJ€KBAaTHO OLICHUBATh OOBEKTHBHYIO TPYIHOCTb Kak Mepy (aKTUYECKOTo
WIM TPENoJIaraeMoro pacxo/ia pecypcoB Ha pellleHue 3a/lauM, a TaKKe CBOM BO3MOKHOCTH B
JOCTHKEHHUH LIETH OINpeIeIEHHOMN CII0)KHOCTH;

12)  ymenwe pabotate B rpynme- 3p(HEeKTUBHO COTPYIHMYATh W B3aUMOJICHCTBOBATh Ha
OCHOBE KOOpJMHALMM PA3IUYHbIX MO3ULUN NpU BbIPAaOOTKE OOIIEro perieHHsl B COBMECTHOM
NeSITeNbHOCTH; CIyllaTh NapTHEpa, (QOpMYIMpPOBAaTH W apryMEHTHPOBAaThb CBOE MHEHUE,
KOPPEKTHO OTCTaWBaTh CBOIO MO3MUIMIO U KOOPAWHUPOBATH €€ C MO3UIMENH MapTHEPOB, B TOM
YlCclie B CUTYal[Ml CTOJKHOBEHHUS MHTEPECOB; MPOJYKTUBHO pa3pemiath KOH(IMKTH Ha OCHOBE
yuéTa HHTEpPECOB M TO3MIMHA BCEX €ro YYaCTHHUKOB, MOMCKAa M OLEHKU aJbTePHATUBHBIX
croco0o0B pa3penieHus: KOHPIUKTOB.

IIpenmeTHbiMu pe3yjbTaTaMu ocBoeHHss OCHOBHOM 00pa30BaTebHOM MPOTpaMMbl OCHOBHOTO
0011ero 00pa3oBaHUs SBJISIFOTCS:

1) dopmupoBaHHe MepBOHAYATIBHBIX CHCTEMAaTHU3HMPOBAHHBIX MPEACTABICHUH O BEIIECTBaX, MX
IPEBPAILEHUSAX M TMPAKTUYECKOM IPUMEHEHHMM; OBJIaJICHUE MOHATHUIHBIM amnmapaTtoMm H
CHUMBOJIMYECKUM SI3IKOM XHUMHH;

2) oco3HaHHe 0OBEKTHBHON 3HAYMMOCTH OCHOB XHMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMUYECKUX Ipe- BPAIEHUH HEOPraHMYECKHX U OPraHUYECKHUX BEILECTB Kak
OCHOBBl MHOI'MX SIBJICHUI JKMBOM M HEXHUBOH NPUPOAbI;, YIJIyOJeHHE MpeICTaBIeHUH o
MaTepUaIbHOM €IMHCTBE MUPA;

3) oBlIaJIcHHE OCHOBAMH XHMHYECKOHl TI'PaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3UPOBaTh H
O0OBEKTUBHO OLIEHUBATh KU3HEHHbIC CUTYallUH, CBS3aHHbIE C XMMMEH, HaBbIKAMU 0€30I1aCHOTO
oOpalieHus ¢ BEeIeCTBAMHU, UCII0Ib3yEMbIMU B MIOBCEIHEBHON JKU3HU; YMEHUEM aHAJIU3UPOBATh
U IUIAHUPOBaTh 3KOJOIMYECKH Oe30IacHOE IOBEAECHUE B LEIIX COEpeKEeHUs 310pOBbs U
OKpYXKarollel cpeibl;

4) popMupoBaHHE YMEHHH YCTaHABIUBATH CBSI3M  MEXKAY  PEaIbHO HAOIIOAaeMbIMU
XUMUYECKUMU SBJICHUSAMHU U IPOIIECCaMU, POUCXOAALIMMU B MUKPOMHUPE, OOBSICHSITH IPUUUHBI
MHOrooOpa3usi BeILIeCTB, 3aBUCUMOCTb HX CBOICTB OT cOCTaBa U CTPOCHMs, a TaKxke
3aBHCUMOCTb IIPUMEHEHUS BEILECTB OT UX CBOMCTB;

5) mpuoOpeTeHne ONbITa UCIIOIb30BAHUS PA3IMYHBIX METOI0OB U3yYCHHUS BEIIECTB; HAOIIOICHUSI
32 MX TMPEeBPALICHUSMU IPU NPOBEJICHUM HECIOXKHBIX XUMHUYECKUX HKCIEPUMEHTOB C
HCIOJIb30BaHUEM JIJAOOPATOPHOTO 000PYIOBaHUS U TPUOOPOB;

6) yMeHHe OKa3bIBaTh MEPBYIO MOMOIMIb MPH OTPABICHUSX, OXOTaX M JPYrHX TpaBMaXx,
CBSI3aHHBIX C BEILECTBAMH U JJAOOPAaTOPHBIM 000PYI0BaHUEM;

7) oBnaseHue npuéMamu paboThl ¢ HH(POPMAIHEl XUMUIECKOTO COIePIKaHHUsl, PEICTABICHHON
B pa3Hoii opme (B BUje TeKcTa, popmyi, rpagukoB, TAOIUUHBIX TaHHBIX, CXeM, (oTorpaduii u
ap.);

8) co3manue oCHOBBI sl POPMUPOBAHUS UHTEPECA K PACIIUPEHHIO U YIITyOJICHHIO XHMMUYECKUX
3HaHUM M BBIOOpA XMMHMM KaK MpOQUIBHOTO MpeAMeTa MpU IMEepexoje Ha CTYNEeHb CPEeIHEro
(momHoro) oOmiero oOpa3oBaHMs, a B JaJbHeillleM W B KayecTBe c(epbl CBOEH
npoheccuOHaTbHON 1A TEIbHOCTH;



COLAEPXAHUE YYHEBHOI'O ITPEAMETA xumus 8 xnacc

Ne | paszpensl Temsbl

1. | Pazgen 1. [Ipenmer xumun. XuMHS KaK 4YacTh €CTECTBO3HaHMS. BemiectBa u ux
OcHoBHBI | cBO¥cTBAa. MeToApl MO3HAHUS B XUMHUU: HAOMIOACHHUE, SKCIEpUMEHT. [Ipuémbr
e moHATUs | Oe3omacHoi paboTel ¢ obopymoBaHueM u BemiecTBamMu. CTpOCHUE TUIAMEHHU.
XUMHHA Yucteie BemniectBa U cMecu. CHocoObl OYKMCTKM BEIIECTB: OTCTaMBaHHE,
(ypoBeHb | UIBTPOBAaHME, BBIMTAPUBAHUE, KPHUCTAUIM3ANUSA, AUCTWLIANUA]l. Dusmueckue u
aTOMHO- XUMUYECKUE SBJICHHS. XUMHUYECKUE peakuuu. [Ipu3Haku XUMUYECKUX PEAKIUd U
MOJIEKYJI | YCTIOBUSI BOSHUKHOBEHHS M TCUCHUSI XUMUYECKUX PEAKITUH.
PHBIX ATOMBI, MOJIEKYJIBI M MOHBL. BeriecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO
npeactaB | ctpoenus. Kpucramnmdeckue u amop@Hsbie BemecTBa. Kpucrammuyeckue pemeTku:
JICHUM ) WOHHAs, aTOMHAas W MOJICKYJspHas. 3aBUCHMOCTh CBOMCTB BEIIECTB OT THIIA

KpHUCTAJUIMYECKON pem€Tku. [IpocTele M ClIOKHBIE BemecTBa. XHUMHUYECKUU
9JIEMEHT.  MeTajulbl B HEMETAUIBL. ATOMHAs equHMIa Macchl. OTHOCHUTEIbHAs
aToMHas macca. SI3pIKk XuMuu. 3HaKM XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocTaBa BemiecTB. Xumudeckue (hopmynasl. OTHOCUTEIBHAS MOJICKYJISIpHAs Macca.
KadecTBeHHBI W KOJHWYCCTBEHHBIM COCTaB BEIIECTBA. BBIUMCIEHHS IIO
XUMUYECKUM ¢opmynaM. MaccoBass 0JsI XHMHUYECKOTO JJIEMEHTa B CIIOKHOM
BEIIIECTBE.

BaneHTHOCTP  XMMHUYECKHX dJeMEHTOB. OrmnpeneneHue  BaJ€HTHOCTH
aneMeHToB 10 ¢opmyine OuHapHBIX coeauHeHnui. CocTaBlIeHHE XUMHUYECKUX
(hopmyn OMHAPHBIX COCTUHEHUN 1O BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE y4€HHE. 3aKOH COXpPaHEHHUsI MacChl BemecTB. JKU3Hb
u nesarenbHocTh M. B. JloMoHOCOBa. XuMuueckue ypaBHEHHS. THUIBI XUMUYECKHUX
peaKui.

Kucnopon. Haxoxnaenue B mpupose. [lomyuenue xkuciaoposa B maboparopuu
U TIPOMBINUICHHOCTH. PU3NYECKUE U XUMHYECKHUE CBOMCTBA Kuciopoaa. ['openue.
Oxkcunpl. Ilpumenenue kucnopona. KpyroBopoT kuciopona B mpupone. O30H,
ajutoTpornus Kuciopoaa. Bo3ayx u ero cocraB. 3amura atMOc(hEepHOTO BO3yXa OT
3arpsi3HEHUM.

Bonopon. Haxoxxnaenune B npupoae. Ilonmydenne Boopoaa B JabopaTopun u
MPOMBIIUICHHOCTH. DuU3MYecKue M XMMHYECKHUE CBOMCTBa Bojopoaa. Bopopon -
BOCCTAHOBUTEIb. Mepbl 0€30MacHOCTH Mpu padoTe ¢ Bomopogom. lIpumeHeHume
BOJIOPOJIA.

Bopaa. Metoapl onpesiesieHUsi cocTaBa BOJbI - aHAIU3 U CUHTE3. PU3HnYeCcKue
CBOMCTBa BOJBl. Boma B mpupome W crnocoObl €€ OYMCTKH. Adpanus BOJBI
Xumuueckue cBoucTBa Bojabl. [Ipumenenue Boawsl. Boga - pactBopuTelnb.
PacTBOopuMOCTS BelecTB B BojJie. MaccoBasi 10J1s1 paCTBOPEHHOTO BEILIECTBA.

KonmuecTBenHple OTHOIIEHHS B XuMHH. KoiamdecTBo BemrecTtBa. MoJib.
MonspHass Macca. 3akoH ABoraapo. MouisipHblii 00bEM razoB. OTHOCHTEIbHAS
IUIOTHOCTH Ta30B. OOBEMHBIE OTHOIIEHHUS T'a30B MPH XUMUYECKUX PEAKIIHIX.

Baxsneilmne kiaccbl HEOPraHUYECKUX coeAuHeHWil. OKCUAbL: COCTaB,
knaccudukanus. OCHOBHbIE U KHCIOTHbIE OKCUABI. HoMeHKIaTypa OKCHIOB.
du3nyecKre 1 XMMUYECKUE CBOMCTBA, MTOJYYEHUE U IPUMEHEHUE OKCHUJIOB.

Iunpoxcunpl. Knaccudukarus ruapokcuaos. OcHoBanus. Cocrtas. I€noun
U HepacTBOpuMble OcHOBaHus. Homenkiarypa. ®dusznueckne MU XUMHYECKHUE
CBOMCTBa OCHOBaHMM. Peakuus HeWrpamu3anuu. IlonydyeHne © TNpUMEHEHHE
OCHOBaHUN. AM(OTEpHBIE OKCHUIBI ¥ THAPOKCUIBI.

Kucnotel. CocraB. Krnaccudukamus. Homenknarypa. @usudeckne U
XUMUYECKHE CBOMCTBA KHUCJIOT. BBITECHUTENbHBIN Psifi METAJIIOB.




Comu. CocraB. Kiaccudukanusa. Homenknarypa. ®dusndeckue CBOWCTBa
cosieit. PactBopumocTh coseil B Boje. XuMuueckue cBoiicTBa cosieil. CriocoObl
noixy4yeHus cosen. [Ipumenenue comnei.

I'eneTnueckas CBS3B MCXKJY OCHOBHBIMHU KJIaCCaMHU HCOPraHUYCCKHUX
COCVHECHUN.

Paznen 2. [lepBoHauanbHble MONBITKM KIACCU(PUKALUU XUMHUYECKHX DJIEMEHTOB.
[Tepuonuu | [IoHsITHE O TpyINIIax CXOAHBIX AJIEMEHTOB. ECTECTBEHHBIE CEMEWCTBA IIEJIOYHBIX
ecKuit METAJIJIOB U raJIoreHoB. biiaropoiHbie ra3bl.
3aKOH U [Iepnognueckuit 3axkon [l. 1. Menneneesa. Ilepuonnueckas cucreMa Kak
MEpUOINY | €CTECTBEHHOHAYYHas! KIacCU(PUKAIUSI XUMUYECKUX 3eMeHToB. Tabmuunas dopma
eckas MIPE/ICTaBICHUS] KIacCU(PHUKAIMM XUMHUYECKUX 3JIeMeHTOB. CTpyKTypa TaOIHIIbI
cucrema «Ilepuoauyeckasi cucteMa XUMU4YecKux 3meMenToB [[. Y. MenneneeBa» (KopoTkast
xumuueck | popma): A- u b-rpymnmsl, neproasl. OuU3nUeckuili CMbICI HOPSAKOBOIO 3JIEMEHTA,
X HOMEpa Nepuoja, HoMepa rpymnsl (Ui 3JI€MEHTOB A-TpyIII).
AJIEMEHTO Crpoenue aToma: siApo W dJeKTpoHHas 00ojouka. CocTaB aTOMHBIX sJEp:
B JI. U. MPOTOHBI M HEUTpoHBL. M30TOmBL. 3apsim aTOMHOTO siipa, MacCOBOE YHCIIO,
Mennenee | oTHocuTenpHas aTtoMHas Macca. CoBpeMmeHHas  (QOPMYJIMpPOBKAa  MOHSTHS
BA. «XUMHYECKHH DIIEMEHT.
Crpoenue DOnexTpoHHas o000JIOYKa aToMa: IMOHSATHE OO0 DSHEPreTUYECKOM YpPOBHE
aToma (27IEKTPOHHOM CJIO€), €ro €MKOCTH. 3aloJHEHHE AJIEKTPOHHBIX CJIOEB Y aTOMOB
JJIEMEHTOB  MEepBOro-tperbero  mnepuojgoB.  CoBpeMeHHas  (opMylnHpoBKa
MEPUOIUYECKOT0 3aKOHA.
3HaueHne  nepuoAuveckoro 3akoHa. Hayuweie — moctwxkenus [ U.
MeHaeneeBa: HCHpPABICHHE OTHOCHUTEIBHBIX ATOMHBIX MaceC, MPEICKa3aHHue
CYILECTBOBAHUS HEOTKPBITHIX JIEMEHTOB, IEPECTAHOBKH XHUMHYECKUX 3JIEMEHTOB B
nepuoauueckoit cucreme. KusHb u aestenbHocth [. . Menneneena.
Paznen 3. DJIEKTPOOTPHUIIATETLHOCTh XUMHUUYECKUX 3JeMEHTOB. (CHOBHBIE BUbI
CrpoeHue | XUMHUYECKOW CBSI3M: KOBAJEHTHAs HEMOJSPHAs, KOBAJIEHTHAs NOJIIpHAs, MOHHAs.
BelllecTBa | BaneHTHOCTh 31IE€MEHTOB B CBETE 3JIEKTPOHHOU TeopuH. CTENeHb OKUCIEHUS.

HpaBHna OIpCACIICHNA CTCIICHU OKUCIICHUS 3JICMCHTOB.




TEMATHUYECKOE INTAHUPOBAHUWE C OIIPEAEJIEHWMEM OCHOBHBIX BUJOB AEATEJIBHOCTHU

Ne | Ne YYJ JlaTa ypoka
23;0 23;0 IIpenmeTHbIe MeTtanpeameTHble JInuHOCTHBIE XuMug
mo | mo Tema ypoka Mosnasatenbhble VY], IKCIepuMe
npexn | Te /3 PeryasstuBubie YV /I, Meoua-pecypcu HT n ITo
0 IUIaHy
- Me KoMMmyHHUKATHBHBIE dakry
MeT yYyva
y
Paznen 1. OcHOBHBIC NOHATHSA XUMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX npeAcTaBennii) (51 yac + 3 yaca pe3epBHOro BpeMeHH).
) ) eAMET  XHMHHL. aTb TOHATHE O . . MortuBanus e3eHTalnn
1 1 Ip K .M TIp
XUMusl Kak dYacTb TpenMere  XUMHM. | | PasperueHue KOH(QIMKTA | HAYICHHS MpeMETy «[Ipasuna Tb B
€CTECTBO3HAHMSI. CdopmupoBaThb 2.Yupasnenue XUMHS KaOHHEeTEe XUMUI,
Bemectea u  ux TepBOHAYaJIbHbBIC TOBeIeHHeM NapTHepa 2.Pa3BuBaTh 4yBCTBO «Hcropus
CBOIiCTBa. TIPE/CTaBIICHHUS: LYY TOPJOCTH 32 Pa3BUTHS XUMHUM»,
a) o BemecTse, a 1 (D . POCCHICKYIO «XuMus n
TaKke O MPOCTHIX U | OPMHPOBAHHE XHUMHUECKYIO HayKy TIOBCEIHEBHAS
§1 Bomp TIO3HABATENHLHOMN LIEJTN
. CJIO’KHBIX C 3.HpaBcTBeHHO- JKU3Hb YEJIOBEKA».
1-4 ctp. 6- | BemecTBax; ° MAMBOJIBI 3TUYECKOE
BOID. Hayarhb OLICHUBAHUE
7: .5 6) XUMHYECKUX
— IUCHM. (opmuposath JICMCHTOB
yMeHHe e  Xummuyeckue
XapaKTepu30BaTh opmysst
BElCCTB, e Tepmunst
UCTIONB3Ys U1 3TOrO *  AHamM3 U CHHTE3
1704 ¢usnueckue | P.YY .
CBOMCTBA. 1.llenenonaranue u
IUIAHUPOBAHHE.
2. 2. MeTonpl MO3HAHMS CdopmuposaTthb K. YV . 1.MotuBaius
B XUMHUH: IepBOHAYAJIbHbIC 1.Pa3pemenne KoH(pIUKTa | HAYYCHHS IpeMeTy
HaOJroeHue, PEJICTABICHUS: O 2.VrpasneHue )szMMﬂ
9KCIEPUMEHT §2. crpl 1 MeToaax TOBeJICHMEM TapTHEPa .Pa3BuBars 4yBCcTBO
» CTp HaOJIO/IEHHE 1 LYV rOpIOCTH 32
Borp.1,2 + | skenepument . : POCCHICKYIO
1.dopmupoBaHue
TECTOBBIE . XMMHMYECKYIO HAYKY
[I03HABATEIbHON LIENIH
3aJaHus A 3.HpascTBeHHO-
. aJlM3 U CHHTE3 STHUECKOE
P.YVA, OLICHMBaHHE
1.1lenenonaranue u
IUIAHUPOBAHHE.
3. 3. [Ipaktuueckas 83 Ilo3HakoMuUTh yd-cst K.YVY/. 1.dopmupoBaHue
pabora Nel. ¢ mabopaTopHBIM 1. IlnanupoBanue HHTEpeca K HOBOMY

IIpaBuna TexXHUKH
0e30MacHOCTH  TIPH
pabote B

000pyZnOBaHUEM,
pUeMaMu
o0paIIeHust ¢ HUM.

TIPAKTUIECKON pabOTHI 11O
npeMery
2.YmpaBieHue NOBeACHUEM

MpeaMETYy.

II/P Nel




XUMHYECKOM KaOu-
HeTe.
O3HakOMJIEHHE C

Paccmorpers
MIpaBUJIa TEXHUKH
0e30MmacHOCTH B

napTHepa.
ILYVY].
1.®opmupoBanue

11a60paTOPHBIM KaOWHeTe XUMHUH MO3HABATEIILHOM LIEJTH
000pyIOBaHHEM. e Tepmunb
e  AHanu3 U CHHTE3
P.YV].
1.Ilenenonaranve u
IJTAHUPOBAHHE.
Bxonnas
KOHTPOJIbHAST
pabora
UucTsle BelecTBa 84, Hcnonszoanve misn | K.YY/I. dopmMupoBaHue IIpesenranus Jdem.:
u cMecr. CriocoObI Bonp.l-S’ IIO3HAHUA CDOpMI/IpOBaHI/Ie YMEHUSA HUHTEpECAa K HOBOMY «Hucreie BCIICCTBA Croco0b!
pasnenenus emecelt | o 17 OKPY)KAIONIETO MHPA | naGoTaTh B Mapax, peMeTy U CMECH. OYHCTKU
PasIMYHBIX METONOB | (oo 0o o OMpOCH Caurr_zbz: BEIIIECTB!
(nabmroeHue, wress CHI a) fcior.edu.ru KpHUCTaJIH3aIl
U3MEpEeHHUe, OIIbIT, ya » M 6) school usl,
9KCIIEpUMEHT, UCIOIB3 OBauTb collection. JIACTHJUISLINS,
MOJIENTMPOBAHHE U XMMHICCKHH A3BIK edu.ru xpomarorpad
ap.) ILYYI. s
DOopMHUPOBaHUE YMEHUS JI/O Ne2:
HaOJII01aTh, 1€j1aTh Pasnenenne
BBIBOJIBI IIPH IIPOBEACHUN CMeEcCH C
OTIBITOB, YMEHHS pabOTATh TIOMOIIBI0
¢ KHMTOil MarHura.
P.YVY .
1.Ilenenonaranue u
IUIaHUPOBAHHE.
[IpakTuueckas 85, ymp.5- Hcnons3oBanue K.YVI. ®dopmupoBaHue Caiimut.
pabora  Ne 2. | 6 crp.20 MPaKTHYECKHX dopmupoBaHye yMeHMs | MHTEpeca K HOBOMY a) fcior.edu.ru
Ounctka  3arpsis- 71a60PaTOPHBIX paborats B mapax. npemMery 6)schoolcollection.
HEHHOM paboT, HECIIOKHBIX ILYVY]I. edu.ru
MOBapEHHOM COJIH. 9KCIIEPUMEHTOB IS | (DopMUpOBAHHE yMeHust
710Ka3aTe/IbCTBa HaOJII0aTh, JENIAaTh BBIBOJbI
BBIIBUTACMBIX HpH IPOBEIEHHH OIIBITOB. II/P. Ne2. 18.09
NPEANOI0KEHNUH, P.YY I['
OlMCaHne VMeHHE ~ XapaKTepH30BaTh
PE3yJIBTATOB STHX CYIIHOCTh TIOHATHI UMCTHIE
pabor BEmEeCTBA U CMecH |
CIIOCO0BI pa3ziefieH s cMecei
Ddusnueckue u | §6, CTp. TTo3HakoMuUTBCA C K.YVI. 1.MoruBanus [Ipezenranus JI/O Nel:
XUMHYECKUE 24, BOIIP. BaXKHESHIITUMH XUM. 1. Paspemenue kKoH(IUKTA Hay4YeHHUs [IPeIMETY «Duznueckue u Paccmorpenu 30.09
SIBIICHUSL. MOHSTUSIMU: 2.YnpapiieHue T0BECHHEM XUMUSI XHUMHUYECKUEC € BEIIECTB C




XuMuyeckue 1-3+ (uzndeckue u mapTHepa. 2.Pa3BHBAaTh YyBCTBO SIBIICHHUS. Ppa3THYHBEIMA
peaxuuu. TECTOBBIE XUMHUYECKUE ILYVY/. TOPJIOCTH 3a (usnueckuMu
3aMaHus SIBJICHUS, 1.®opmupoBanue pOCCHICKYIO CBOMCTBaMH.
XUMUYECKast T03HABATEJILHON LEJH XUMHUYECKYIO HAYKY J/0 No3:
peakus; e  Xumuyeckue 3.HpaBcTBeHHO- [Ipumepsl
YMEHHUE OTJINYaTh (bopmyssl 3TUYECKOE (uzmyeckux
XUMHIECKUE e  TepMmuHEI OLICHMBAaHUE SIBJICHUH.
peaKimu oT P.VY]. J/0 Neg:
(usnueckux 1.Ilenenonaranue u ITpumepst
SABJICHUH TUIAHUPOBAHUE. XUMHUYCCKHUX
SIBJICHUH.
ATOMBI u | §7, Bomp. dopMupoBanue K.YVI. dopmupoBaHue y
MOJIEKYJIbI, HOHBI. 1,3,5,8, 3HaHU y4-cs 0 1. ®opmynmpoBanue yJanmxcst yaeOHo-
CTp 28 + COCTaBeC aToOMa u COOCTBEHHOr0 MHEHUS U TIO3HABAaTCIBHOI'O
TECTOBBIE aTOMHOTO f/Ipa, TIO3HITHN; HMHTepeca K HOBOMY
3a1aHus HMOHOB U MOJICKYII. 2.VMmenue YYHUTBIBATh Pa3HbIE y‘[e6HOMy Marepuainy
MHEHUSI U HHTEPECHI 1 U crioco0aM pereHus
00OCHOBBIBAThH HOBOW YaCTHOM
COOCTBEHHYIO TIO3HIIHIO. 3aJ]a4HM.
ILYY].
1. Ucnonr3oBaHue 3HAKOBO-
CHUMBOJIMYECKHX CPEJICTB, B
TOM YHCIIe MOJIeNIel U CXeM
JUI peLIeHHs 3a1ad.
P.YYI.
1.YMeHue caMoCcTosTeNbHO
aJIeKBAaTHO OLICHUBATh
NIPaBUIBHOCTh
BBITOJIHEHUS IeHCTBUS U
BHOCUTH HEOOXOAUMbIE
KOPPEKTHBBHI B
HCIIOJIHEHHUE KaK IO X0y €ro
peauzanuu, Tak ¥ B KOHIIE
JIEHCTBUSL.
Bemectpa §8, crp. Ymenne K.YYI. 1. Morusarus
MOJIEKYJISIPHOTO 32, Bomp. XapaKkTepu30Barh 1.Pa3pentenne xoHbIMKTa Hay4CHUS NPEAMETY
u Hemone- | 1,3 + KpHUCTAJTMYECKHE 2.Ynpapienue xumus. 2.Pa3BuBath
KyJIHpHOFO TECTOBBIC PEUIETKHU. MOBEAECHHUEM ITAPTHEPA. '-IyBCT]iO TopAoCTH 3a
CTPOCHHS. 3aJaHus LYV POCCHHUCKYIO.
1.dopmupoBaHue XUMHUYECKYIO HAYKY
Kpucrannieckn MO3HABATEIBHOM IICJTH. 3.HpascTBeHHO-
€ pCIICTKH. CHMBOJIBI XUMHYECKHX 3THYCCKOC
AJIEMEHTOB. OLICHUBAHUE.

Xumunueckue (HOpMyIbI
TepMuHBI.




P.YVI.

1.CamocTosTensHO
aJIeKBaTHO OLICHUBATH
MPaBUIBHOCTD

BBITTOJTHECHUS IEUCTBUS B
BHOCUTE HEOOXOIUMEIE
KOPPEKTUBHI B

HCIIOJTHEHHE KaK IO XOJy €ro
peanu3anuu, Tak U B KOHIE
JIEHCTBHSL.

10 IIpocteie u | 89,10 Ymenue K.YV. 1.MoruBanus TpesenTanus
CJIOKHbBIE Bonp'1’3 + XapaKTepus3oBaTb l.AprMeHTI/IpOBaTB CBOIO Hay4ICHUA IPEAMETY <(HpOCTI:Ie u
BEILECTBA. TeCThbI CTp. BAXXHCUIITHUC TIO3UIUIO ¥ KOOPJAWHHUPOBATH XHUMHS CJIOXKHBIC
D — 36 XUMHUYECKHE ee ¢ NO3ULMAMHU NapTHEpoB B | 2.PasBuBaThL 4yBCTBO BEIIECTBA»
SIIEMEHT. TIOHATHUA . COTPYIHHYECTBE IIPU FOpZ[O(jTI/I 3a oML
MerTansl u RUIMIHCCIH BLIpaGoTKe 0v6 LEr0 PELICHIs | POCCHICIYIO O3HakoOMJICHU
3JICMCHT, B COBMECTHOU JEATEIILHOCTHU. XUMHYCCKYIO HAYKy
HEMETaJLIBL. KIaccH(puKaIs ILYVI. 3.HpaBcrBeHHO- e ¢
BEILECTB (Ha 1.YMeHHe OpUeHTHPOBaThCs | OTHYECKOe obpasiiamu
HpOCTLIe U CIIO)KHBIC Ha pa3H006pa3He CHOCO6OB OLICHUBAHHEC HpOCTHX u
BCILECTBA). pelieHus 3anad CTOXKHBIX
BCIICCTB.
2.YcraHaBnUBaTh NPUYUHHO-
CJICICTBCHHBIC CBSI3H.
P.YVY .
1.llenenonaranue u
IUIaHUPOBAHUE.
11. SI3BIK XUMUU. 811, 12 YMmenue K.YY/. 1.MotuBanus Tabnuma
3HaK¥ XUMHUCCKUX somp. 1,3 + xapaKrfpmonsan 1. Paspeenye KOHIUKTA Hay4eHHs IpeaMeTy Meneneena,
DJIEMEHTOB. TecThI BaKHEUIINE 2.praB_]]eHy1e OBEIEHUEM XUMUA KapTOYKHU C
OtHocHUTeNbHAs ctp.4l XUMHYECKUE napTHepa 2.HpaBcTBeHHO- Ha3BaHHUIMH U
aTOMHas Macca. TIOHSATHS . 3 LYY 3THYECKOE CHMBOJIaMU
XUMHYCCKHIH 1.®opMupoBanue OIICHUBAHHUE. 3JIEMEHTOB, cepa,
SJIEMEHT, MO3HABATEILHOM LIEHN: MEJb, JKEIIE30.
OTHOCUTC/IbHAs CHMBOJIBI XUMHYECKUX
aToMHas Macca. 3JIEMEHTOB;
XHUMHUUYECKUE (POPMYIIBI;
TEPMHUHBI.
P.YV .
1.1llenenonaranue u
TJIAHUPOBAHUE
12. 3axon mocrosHCTBA | §13, Bomp. | YMeHue K.YVY/. 1.MoruBanus
COoCTaBa BEIICCTB 2’ CTp.46 XapaKTepu3oBaTh 1.Pagpemer1e K()H(I) JIUKTA Hay4YeHHsI MpeaAMETy

OCHOBHBIC 3aKOHBI
XHUMHH: 3aKOH
IIOCTOAHCTBA

2.YmpaBieHue NoBeACHUEM
napTHepa

ILYY/]L

XUMHUS
2.Pa3BHUBaThH YyBCTBO
TOp/IOCTH 32




coCTaBa BCUICCTB.

1.®opmupoBanue
TI03HABATENFHOMN LIEJTN
e CumBOIBI

poccuiickyto
XHUMHUYECKYIO HAYKY
3.HpaBcTBeHHO-

XHUMHYECKIX STHYECKOe
JJIEMEHTOB OLICHUBAHHUE
e  XuMmuueckue
(hopMyIel
e Tepmunst
P.YYA.
1.Llenenonaranve u
TUTAaHUPOBaHHE
13. XuMu4eckue §14, Borp. | Ymenue K.YYI. 1.MoruBauus
GopMYIIBL. 2,3,4, cTp. | XapakrephsoBaTh 1.Pa3pemenue koHdauKTa Hay4deHUs TIPeIMETY
OTHOCUTENLHAS 49 TIOHSTHS 00 3 2.YnpaBieHue IoBeeHHEM XUMUS
MOJIeKySpHas OTHOCHTEIBHOM napTHepa 2.HpascTBeHHO-
MACCE. aTOMHOH M ILYYA. 3TUYECKOe
N MOJIEKYJISIPHON 1.®opmupoBanue OLICHUBAHHE.
KauecTpenHbri fl Maccax. Y MeHue TO03HaBaTENBHOM Liesn
KOJINY€ECTBEHHBIN pPaCCUMTHIBATH o  CHMBOMLI
COCTaB BCIICCTBA. OTHOCHUTEIIEHYIO XUMHYECKHX
MOJIEKYJISIPHYIO JJIEMEHTOB
Maccy. e XuMHueckue
(bopmyIs
P.YY/].
1.Llenenonaranue u
TUIAHUPOBaHHE
14. Maccosast nons | §15, porip. | Ymenue Borauciath: | K.YV 1.MotuBanust Ipezenranus
XUMHUYECKOrO 2,4 + MacCOBYIO JIOJIIO 1.Pa3pemenue koHdaukTa Hay4yeHHs IpeaMeTy «MaccoBast nons
JJIeMEHTa B | TecThl, XMMHYECKOTO 2.YnpapieHue NoBeAeHHEM XUMUS XHM. 3JIEMEHTA B
COC/IMHEHUH. c1p.53-54 3JIeMEHTa 110 napTHepa 2.HpaBcTBeHHO- BELIECTBE»
bopmyie ILYVY]. 3THYECKOE
COEeIMHEHUS 1.®opmupoBanue OLIEHUBAaHUE
Omnpenenenue TI03HABaTENBHOM Liesn
a/IeKBaTHBIX e CumBoisl
CIOCOOO0B pelIeHHs. XUMHYECKUX
yueOHOH 3a1a4u Ha 3JIEMEHTOB
OCHOBE€ 3aJITaHHBIX . XuUMHUYECKHUE
aJIrOpUTMOB (I)OpMyJ'IbI
e Tepmunst
P.YY].
1.1llenenonaranue u
IIAHUPOBAHHE
15. Banenrnocts §16, Bonp. | Ymenue onpexenits | K.YV/IL. 1.MotuBanust IIpesenTanus
XMMHUYECKUX 3,4+ BaJIGHTHOCTh U 1.Pa3perenue KoHpIHKTA HaydeHHs IpeIMeTy «CocraBneHue
3JIEMEHTOB. 3HaUCHHE 2.YnpaBieHHe oBeACHUEM XUMUS ¢dopmyn no

TECTHI, CTP.




Omnpenenenue 48 BaJICHTHOCTH TapTHepa. 2.Pa3BuBarh 4yBCTBO BAJICHTHOCTH
BAJIEHTHOCTH HEKOTOPBIX ILYYA. rOpAOCTH 3a XUMHUYECKHUX
3JIEMEHTOB o XHUMHYECKIX YMeHnue onpenensts poccuiickyro 3JIEMEHTOB»
dbopmynam JJIEMEHTOB; a/IeKBaTHBIE CIIOCOOBI XHUMHUYECKYIO HayKy
OMHAPHBIX Ha3bIBaTh OMHApHBIE | pemeHus ydeOHoH 3amaun Ha | 3.HpaBcTBeHHO-
COEJIMHEHUH. COEITMHEHUSL. OCHOBE 33/IaHHBIX STHYECKOe

QJITOPUTMOB. OLICHUBAHHUE

P.YV].

1.Ilenenonaranve u

TUTAaHUPOBAHHE

16. CocraBiieHue §17, Bonp. | Ymenue cocrapiare | K.YV/IL. Ymenue BoicTpauBath | Ilpesenranus
XUMHUYECKUX 2,5,7, (dopMyIel OMHApHEIX | YMEHHE CaMOCTOSTEIIHHO coOCTBEeHHOE «CocraBieHue
(dbopMyn OMHApHBIX c1p.60 COEIMHEHUH 10 OpraHN30BBIBATH yaeOHOE LIEJIOCTHOE ¢dopmyn o
COeTMHEHNI o H3BECTHOI B3aHMOJIEHCTBHE B TPYIIIIE. MHPOBO33pEHUE: BaJICHTHOCTH
BaJICHTHOCTH. BaJICHTHOCTH ILYVY]. OCO3HaBaTh XUMHYECKUX

3JIEMEHTOB. YMeHue  npeoOpa3oBBIBaTH | MOTPEOHOCTH U JJIEMEHTOB»
vHQOpMALMIO W3 OJHOTO | TOTOBHOCTH K
BUJIA B APYTOML. €aM0o00Opa30BaHHIO.
P.YVYI.
YMeHue coCTaBiIATh IUIAH
peuIeHus IpoOJIeMBbL.

17. AtoMHO- 818, Ymenne K.YVI. Ymenue Ipezenranus
MOJIEKYIIPHOE Bomp.2,3, XapaKTepU30BaATh 1. Ymenue popmynupoBats copmupoBats y «ATOMHO-
yUYEHHE. cTp.62 OCHOBHBIE COOCTBEHHOE MHEHHE U yJamuxcsi yaeOHo- MOJIEKYIIPHOE

TMOJIOXKEHHSI aTOMHO- | TIO3UIIMIO; TIO3HABaTEIbHBIN yUEHUE»
MOJIEKYIISIPHOTO 2.YMeHMe yuuThIBaTh Pa3Hble | UHTEPEC K HOBOMY

y4e€Hus, IOHUMAaTh
€ro 3Ha4YCHUEC

MHEHHSI 1 UHTEPECHI 1
000CHOBBIBATh

COOCTBEHHYIO TIO3HIIHIO.
ILYVY .

1. YMeHue UCIIONb30BaTh
3HAKOBO-CUMBOJINYECKHE
CpelcTBa, B TOM YHCIIe
MOJIEJIH ¥ CXEMBI JIJIs
peleHus 3a/1a4;

P.YV]I.

1.YMeHue caMoCTOSTEIBHO
aJIEKBaTHO OLIEHUBATH
MPaBUIIBHOCTD

BBITIOJIHEHHS JIEHCTBUS U
BHOCHTH HEOOXOUMBIC
KOPPEKTHBBI B

HCTIOHEHHE KaK IO X0y ero
peanm3aium, Tak U B KOHIIE

JIeNCTBHS.

yueOHOMY MaTepuaiy
U crioco0aM perieHus
HOBOH YacTHOH 3a7a4u




18. 3aKoH COXpaHECHUS §19, Bomp. VeHe K.YY. Pa3zBuBaTh uyBCTBO
MAacChI BEIIECTB. 1.4+ YMeHne caMoCTOSITEIILHO TOpPAOCTH 3a
: XapakTepH3oBaTh OpraHM30BBIBATH yueOHOE pOCCHICKYIO
TECTBL, CTP. | ocHOBHBIE 3aKOHBI o
65 B B3aHMOJICHCTBHE B TPYIIIIE. XHUMHUYECKYIO HayKy
) ILYVY].
COXPaHCHHS MacChl YMmenne  1npeoOpa3oBHIBATH
BEILCCTB, HH(POPMAITUIO M3 OJHOIO
TIOHUMATB €T0 BHJA B ZIpYTOIl.
CYLIHOCTb U P.VYIL
3HatcHHUC ‘YMeHue cocTaBiIsATh IU1aH
penIeHus TpoOJIeMBbL.
19. XUMnueckne §20, Bonp. | YMEHHE COCTaBJISATH K.YVI. 1. Ymenne IIpesenranms Jlem.:
YpaBHEHHSI. 3,4,6, YpaBHEHUSI XHM. 1. Ymenne: opueHTHpoBaThcsl Ha | «CocraBieHue OnEITH,
cTp. 67-68 | PeaKumit. * CTPOUTD TOHSATHBIE JUIS TIOHMMaHUe MPUIUH ypaBHEeHHIt TIO/ITBEPIK A
TapTHepa BBICKa3bIBAHMS, ycrexa B yaeOHOH XUMHYECKIX IOIINE 3aKOH
YUYHUTBIBAIONIHE, YTO TTAPTHEP | JACATENBHOCTH peakuuii» COXpaHEHHS
3HAET ¥ BUJNT, a YTO HET; Macchbl
* 33/1aBaTh BOIIPOCHI; BEIIECTB.
* KOHTPOJIHMPOBATH JIEHCTBUS JI/O NeS:
napTHepa. Peaxuun,
ILYYA. WITIOCTPUPY
Ymenue: oIIue
* OCYILECTBIISAITH AHAJIU3 OCHOBHBIE
00BEKTOB C BBIZICIICHUEM MpPU3HAKN
CYLLIECTBEHHBIX H XapaKTEePHBIX
HECYILECTBEHHBIX PEaKIIHiA.
MPU3HAKOB;
* OCYLIECTBIISITh CUHTE3 KaK
COoCTaBJICHHE LIEJIOT0 U3
qacTeil.
P.YY].
Ymenus:
1.OcCy1ecTBISTh UTOTOBBIN U
TIOLIArOBbIi KOHTPOJIb IO
pe3ynbTary;
2. AeKBaTHO BOCIIPHHUMATD
OLIEHKY yUHTEIIs;
3. Paznmgats ciocob u
pe3ysIbTaT AeHCTBUS
20. Tuner xumuaeckux | §21, Borp. | ymenue K.YVYI. 1. Ymenue Mpesenranus J/O Ne6:
peaxuuii 2,3, ctp.71 onpeodenamsp YMeHne caMoCTOSATENBEHO OPHEHTUPOBATLCS HA «Turerl Paznoxenue
peareHThbI U | OpraHU30BBIBAaTH yueOHOE MOHUMAaHUEe MPUIUH XHUMHUUECKUX OCHOBHOTO
MPOAYKTHI pEaKIMY; | B3aUMOJAEUCTBUE B IPYIIIIE. ycrexa B yaeOHOU peakuui» KapOoHaTa
paccTaBIATh ILYVYA. JeATEIBHOCTH menu (11).
K03 PHUIIUCHTHI B YMmenne  npeoOpa3oBBIBATH JI/O NeT:
YPaBHEHHUSIX UHOPMALMIO M3 OJIHOTO Peaxnust




peakIyii Ha OCHOBE BHZA B JPYTOH. 3aMeICHUS
3aKOHA COXPaHEHUs P.YVYI. Meau
MacChl BEIIEeCTB YMeHue cocTaBiIATh IUIaH JKETIE30M.
peuIeHus IpoOJIeMBbL.
21. IToBTOpeHue u | §1-21 1.3akperuieHre K.YYI. 1. Ymenue
00001IeHne 10 | roBTOP., 3HAHWH U pacUeTHBIX | YMEHHE CaMOCTOSATEIIHHO OpPHEHTHPOBATHCS Ha
TEMe ymp. 5, HaBBIKOB y4-Csl. OpraHM30BBIBATE y4aeOHoe TOHMMAHHE TPHHHH
«[lepBoHayaIbHBIE c1p.58 2.YMeHue peniatb B3aHMOJICHCTBHE B TpyIIIe ycrexa B yaeOHOM
XUMHUYECKUE 4 ? THIIOBBIE IIPUMEPBL ILYYA. JIeSATENIbHOCTU
TIOHATHUSD) YIp.4,c1p KOHTPOJIHOM Ywmenue:
60, ymp. 3, paboTEL. * OCYILECTBIISITH AaHAIN3
ctp. 67 00BEKTOB C BBIZICTICHHEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
TIPHU3HAKOB;
* OCYIIECTBIISITH CHHTE3 KaK
COCTaBJICHHE LIEJIOTO U3
yacrel.
P.YV].
VYMeHus:
1.0cy1mecTBIATh UTOTOBBIN U
MOIIArOBBIN KOHTPOJIb MO
pe3ynbTaTy;
2. AnieKkBaTHO BOCIIPUHUMATh
OLIEHKY y4UTEIIS;
3. Paznmmyathb criocob u
pe3ynbTaT IeHCTBUS
22. Koumponvnan VYmenue opnagenus | K.YVY/IL. YMeHue OLleHHTh CBOU
paboma Nel no HaBBIKAMU KOHTPONA | YMEHHUE CAMOCTOSATEIBHO y4eOHbIE TOCTHKCHHS
meme: U OLIEHKH CBOEH OpraHU30BBIBATH yUeOHOE
«Ilepeonauanvnvie JEATENBHOCTH, neicTBue.
XumuyecKue noHs- ymenue npensuaets | ILYY/L.
musa». BO3MOXHBIE YMenue  npeoOpa3oBbIBATH
MOCJIE/ICTBUS CBOMX | MHQOpPMALMIO M3 OIHOrO
JecTBUIA BHJA B IPYTrOM.
P.YVY].
YMeHue cocTaBIsATh IUIaH
pelieHust mpoOyieMbl
23. Kucnopon, ero | §22, Borp. | YMeHue K.YVYI. Ymenue IIpesenranus eM.
oOrmas 1, 4,6, XapaKkTepu30BaTh 1. Ymenne popmyaupoBath copmupoBaTh y «Kucnopony. [onyuenue u
XapaKTepUCTHKA U | crp 75, KHCIIOPOJL Kak COOCTBEHHOE MHEHHE U yJanmxcs yHeGIEO- cobupanue
HaXO0XJCHHUE B XUMHUYECKUH TIO3UIINIO; MO3HAaBaTEIbHBIN KHCTIOpOoJa
TIpUPOJE. 3JIEMEHT U MPOCTOe 2.YMeHHe yduThIBaTh pa3Hble | MHTEPEC K HOBOMY METOJIOM
[ony4yenue BEIIIECTBO; MHEHUsI U HHTEPECH 1 yueOHOMY MaTepuaiy BBITECHEHUS
KHCIIOpOJla M €ro pacro3HaBaTh 000CHOBBIBATh U crioco0aM perieHus BO31yXa U
¢dusnueckue OMBITHBIM ITyTEM COOCTBEHHYIO TTO3HIIHIO. HOBOI 9acTHOH 3aJaunt BOJIBI.




CBOICTBa KHCIIOPOJ ILYVY].
Co0utoiIcHIEe HOPM 1. YMeHue ucrons30Bath
TTOBEJICHUS B 3HAKOBO-CUMBOJIMIECCKUE
OKpY’KalolleH cpesie, | CpeAcTBa, B TOM YUCIe
TIPaBHUII 3[0POBOTO MOJIEITA ¥ CXEMBI JIJISI
o0pas3a KHU3HH penIeHus 3a1adg;
P.YV].
1.YMeHune caMocTosITeNTbHO
aJICKBaTHO OI[CHUBATh
TIPaBHIBHOCTH
BBITIOJIHEHUS JIEUCTBUSI U
BHOCHTH HEOOXOMMBIC
KOPPEKTHBBI B
WCTIOJTHEHHE KaK I10 X0y €To
peaH3anuy, TaKk ¥ B KOHIIE
24. XuMudeckue 8§23, 24 VMeHue 00bICHUTH K.YV Pa3BuBaTh 4yBCTBO OropHast cxeMa
CBOIfcTBa Bonp. 4, 6, | CYUHOCTb YMeHue caMoCTOsITETEHO TOpIOCTH 32 «[Tonyuenune n
KHCIIOpO/a. 7, ctp. 80 KpYroBopoTa OpraHn30BBIBATH yueOHOE pOCCHICKYIO XUMHYECKUE
OKCHBI. KHCIIOpOJia B B3aUMOJICHICTBHUE B IPyIIITE. XHUMHUECKYIO HayKy CBOMCTBa
[Ipumenenue. pupoze, ILYYA. KHCIIOPOZa» /O No8:
Kpyrosopor MIPUMEHEHHUE YMeHnne  npeoOpa3oBHIBATH o ——
3HAKOMJICHU
KHCJIOpO/ia B KUCJIOpOJa; m—[(bopMaumov W3 OIHOTO S
TIPUPOZE. YMETb COCTaBIISITh BUJIA B APYTOIL. oBpasamu
ypaBHEHUS P.YYI.
XHUMHUUYECKUX YMeHue CoCTaBiIATh IUIaH OKCHAOB.
peaxuuii, pereHust mpoOIeMBI.
XapaKTepU3YIOLIHX
XHUMHUUYECKUEC
CBOMCTBA KHUCIIOPOZ
25. [IpakTuueckas 8§25 Hcnons3oBanue K.YVI. ®dopmMupoBaHue
pabora Ne3. MPAKTUYECKUX U dopmupoBanue yMeHHs1 | UHTEPECA K HOBOMY
[onyuenue u cBoii- 71ab0paTOPHBIX paboTaTh B mapax. peaMeTy
CTBa KUCJIOPOJa. paboT, HECIIOKHBIX ILYVY]I.
SKCIEPUMEHTOB VI | DopmupoBaHue yYMEHHA
AOKa3aTENILCTBA HaOJII01aTh, AeNaTh BBIBOIBI
BBIABUTACMBIX Y NPOBEJICHHUH OIBITOB. /P N3
NPEANOI0KEHNUH, P.yy ﬂ- =
OMHCaHNC VMeHue pacro3HaBaTh
PE3yJIBTATOB STHX OMBITHBIM TTyTEM KHCJIOPOJ,
pabor OIHCHIBATD XUMHYECKHE
peakimu, HaOmO#aeMble B
XOJIe IKCIIEPUMEHTA.
26. Oson. Amnorponust | §26, Borp. | YMeHHE OOBICHATH K.YVYI. PasBuBaTh 4yBCTBO

KUCIIOopoa

1 + TecTHlI,

CYIIHOCTh

VYMeHue caMoCTOsITEILHO

TOp/IOCTH 32




cTp. 87

aJUIOTPOIUU
KHCI0poJa.

OpraHN30BBIBATH yueOHOE
B3aHMOJICHCTBHE B TPYIIIIE.
ILYVY/.

YMmenne  1npeoOpa3oBHIBATH
nHpOpMAIIMIO W3 OIHOTO
BHJA B JIPYrOil.

P.YYA.

‘YMeHue cocTaBisATh IU1aH
penIeHus IpodJIeMBbL.

pOCCHICKYIO
XAUMHUYECKYIO HayKy

27.

Bosmyx wm  ero
COCTaB. 3amuTa
aTMocdepHOro
BO3IyXa oT
3arpsi3HCHMS.

§27, Bomp.
1l 3l 4l
ctp. 91

Ymenue
XapaKTepU30BaTh
COCTaB BO3/lyXa
IIpusenenue
TIPUMEPOB, TTOI00P
apryMeHTOB,
(dopmynupoBaHue
BBIBOJIOB.

K.YVYI.

1. Ymenue:

* CTPOUTD TOHATHBIE JUIS
TapTHepa BBICKa3bIBAHMS,
YUYHUTBIBAIONIHE, YTO TapTHEP
3HAET ¥ BUJNT, a 9TO HET;

* 3a]1aBaTh BOIPOCHI;

* KOHTPOJIHMPOBATH JISHCTBUS
TapTHepa.

ILYY].

YmeHue:

* OCYILECTBIISITH QaHAIN3
00BEKTOB C BBIZICIICHUEM
CYLLIECTBEHHBIX H
HECYILECTBEHHBIX
MPU3HAKOB;

* OCYHIECTBIISITh CUHTE3 KaK
CoCTaBJIEHHE LIENIOTO U3
qacTei.

P.YY/].

Ymenus:

1.OcCy1ecTBISTh UTOTOBBIN U
TIOLIArOBbIi KOHTPOJIb IO
pe3ynbTaTy;

2. AleKBaTHO BOCIIPMHUMATD
OLIEHKY yUHTEIIs;

3. Paznuuats criocob u
pe3ysIbTaT AeHCTBUS

‘YMeHue o1ieHuBaTh
CBOIO JIETEITLHOCTD 1
TIOCTYTIKH JIPYTHX
JIIOZie! C TOUKU 3pEeHUst
COXpaHEHHS
OKpYXKaroLlel cpesibl

IIpesenTanus
«Bozgyx», T.
«CoctaB BO3IyXa».

eM.

Onpezenexue
cocrasa
BO3/yXa.

28.

Bonopon, ero
obuias
XapaKTepUCTHKA U
HaXOXJCHHUE B
TIPUPOJE.
[Tonyuenue
BOJIOPOJIa U €70
¢busmyeckue
cBoiicTBa. Mepsl

§28, Bomp.
2,4+
TECTHI, CTP.

96

VYmMmenue
XapakTepu30BaTh
BOJIOPOZ KaK
XUMHYECKUI
3JIEMEHT U MPOCTOoe
BEIIECTBO,
pacmo3HaBaTh
OITBITHBIM ITyTEM
BOJIOPOX

K.YV

YMeHne caMOoCTOSITENBEHO
OpraHM30BBIBATh yueOHOE
B3aUMOJICHCTBUE B IPYIIIE.
ILYY].

YMmeHue  npeobpa3oBHIBaTh
uHPOpMAIMIO U3 OIHOTO
BHJIA B IPYTOil.

P.YY].

VYmenue
copmupoBath
YCTOMYHBBIN yueOHO-
IMO3HAaBaTEIbLHBIN
HHTEPEC K HOBBIM
o01MM criocodbam
pelienus 3a1a4

IIpesenranus
«Bogmopony,

T. «[IpumeHnenue
BOZIOPOIAY;
OIOpHas cxema

eM.
[onyuenue
BOZIOpOJA B
anmnapare
Kumnmna,
MPOBEpPKa ero
Ha YUCTOTY,
cobupaHue
BOZOPOIA




0€30MacHOCTH TIPH YMeHue cocTaBiATh IUIaH METOZIOM
pabore ¢ pelnIeHus IpoOJIeMEbL. BBITECHEHUS
BOZOPOIOM BO31yXa H
BOJIBI.
JI/O Ne9:
[Tonyuenue
BOZOpOIA U
H3y4eHHe ero
CBOJCTB.
29. Xumnueckue §29, Bonp. | Ymenne cocrasnate | K.YV, Pasurue BHyrpenneil | Ilpesenranus
CBOIicTBa 3,4, crp. ypaBHeHHs peakimi, | 1. Ymenwe: TO3ULUH NIKOJILHUKA «Bomopom».
BOZIOPOJIA. 101 XapaKkTepU3YIOIIHX * CTPOUTD TOHATHBIE JUIS Ha YpOBHE
[Mpnmenenue. XUMHUYECKHE TapTHepa BBICKa3bIBAHMS, TIOJIOXKHUTEITLHOTO
CBOWMCTBa BOJIOPO/IA, | YYUTHIBAIONINE, YTO MAPTHEP | OTHOIICHHMS K IIKOJIE,
Ha3bIBaTh NMPOIYKTHl | 3HAET U BUAMWT,  UTO HET; TTOHMMAaHU
peakn * 3a]1aBaTh BOIPOCHI; HE00XOIUMOCTH
* KOHTPOJIMPOBATh JIEUCTBUSL | yUCHHS
TapTHepa.
ILYY].
YmeHue: eM.
* OCYILECTBIISITH QaHAIN3 Topenne
00BEKTOB C BBIZICIICHUEM BOJIOPOIA.
CYIIECTBEHHBIX U JI/O Nel0:
HECYILECTBEHHBIX Bzaumoneiict
MPU3HAKOB; BHUE BOJOPOA
* OCYHIECTBIISITh CUHTE3 KaK C OKCHJIOM
COCTaBJICHHE I1€JI0T0 U3 meau (1)
qacTeil.
P.YY/].
Ymenus:
1.OcCy1ecTBISTh UTOTOBBIN U
TIOLIArOBbIi KOHTPOJIb IO
pe3ynbTary;
2. AleKBaTHO BOCIIPMHUMATD
OLIEHKY yUHTEIIs;
3. Paznmmgats ciocob u
pe3ysIbTaT AeHCTBUS
30. [Ipaktuueckas 830 Hcnons3oBanue K.YV/. ®dopmupoBanue
pabora Ne4., MPAKTUYECKUX U VMenus paboTaTh B apax. HHTepeca K HOBOMY
«ITonmyuenue 71ab0paTOPHBIX I.YVY/]. IpeMeTy
BOzI0pOZa u PaoT, HECIIOKHBIX VMenus HaOmonarh, Ienarh
HCCIIE/IOBAHNE  €TO OKCTICPUMEHTOB UL | BLipoxel  IpM  [POBELCHHHU II/p Ned.
CBOMCTB» JIOKa3aTeNbCTBa OIIBLITOB.
BBIJIBUT'AaEMBbIX . P_yyﬂ'
HpCATIOTIOKCHAN, VMeHue pacro3HaBaTh
OMHCaHNe

ONBITHBIM IYTEM BOAOPOX,




pe3yabTaTOB ATUX

OIIKCBIBATH XUMHUYCCKUE

pabor peaknuu, HaOIOIaeMble B
XOJIe SKCTIepUMEHTA.
31 Bona. Metomer | §31, Borp. | CobGmionenne nopm | K.YV, 1.Pa3Butue Ipesenranus

OIIPCACIICHUS 1’ 4’ 5’ TIOBEICHUS B COBCpH.ICHCTBOBaTB YMEHUE BHyTpCHHefI TIO3UITNU «Bona Ha 3emie».

COCTaBa BO/bI - CTplO6 OKpYy>Karouieit cpene, JIOTOBAPUBATHCS U IIKOJIbHMKA Ha YPOBHE ®duznyeckas kapra

aHalu3 ¥ CHHTE3. IPaBMJI  3J0POBOTO | MPUXOIHUTH K OOIIEMY HOJIOKUTEIBHOTO MHpa, KOJIIEKIHS

Bona B npupoze u 06pa3a KU3HU PEIIEeHHIO B COBMECTHON OTHOLICHUS K IIKOJIE, «MuHepasl 1

CITOCOOBI eé IEATECIIbHOCTHU TIOHUMAaHH T'OPHBIC ITOPOABLI»

OYHCTKH. Adparus ILYVY. HEOOXO0AMMOCTH TpesenTanus

BOJIBI. DOpMHpOBATH yMEHHE ydeHus, BeIpaxkeHHOro | «Boma Ha 3emue». AfIM.I/I
[IPOBOJUTb CPABHEHNE 1 B IIpeo0IajaHuN Oduznyeckas kapra an é
KITacCH(UKAIMIO 110 yueOHo- MHpa, KOJITCKIHA BODL. THIHTES
3a1aHHBIM KPHTEPHSM TIO3HABATENBHBIX «MuHepaibl 1 BOZBL.
P.VV/I. MOTHBOB 1 TOpHBIE TTOPOJBD)
YMeHue yauThIBaTh TIpEIOITCHIN
BBIJICTICHHBIE YIHUTENEM COLHAILHOTO cvrroco6a
OpHEHTHUPHI ICHCTBHS B OTICHKH 3HAHMH
HOBOM Y4eOHOM Marepuaie
B COTPYIHUYECTBE C
YUHTENeM

32. DdusnyecKue u 832, Vmenue K.YV/I. VuebHo-
XAMUYECKUe TECTBI, CTp. | X@PAKTCPH30BATH Vmenue: TIO3HABATENbHBIA
CBOICTBa BOJIBL. 109 CBOMCTBaA BOJbI ® CTPOUTD IOHATHBIC IS HHTEPEC K HOBOMY
(xumuueckue NapTHEPA BHICKA3BIBAHMS, yueOHOMY MaTepuaiy

HpI/IMeHCHI/IC BOJbI.

CBOICTBA OCHOBHBIX
KJIACCOB
HEOPraHM4ecKux
BEIIIECTB),
B3aNMoJIeiicTBUE
BOJIbI C OCHOBHBIMU
1 KUCJIOTHBIMU
OKCH/IaMH;
COCTaBJIATD
YpaBHEHUS
XMMHYECKUX
peaxumid,
XapaKTepHBIX IS
BOJIBI

YUHMTBIBAIOIIHE, YTO TAPTHEP
3HAET ¥ BUJIUT, a YTO HET;

* 33/]aBaTh BOIPOCHI;

* KOHTPOJIMPOBATh EHCTBUS
napTHepa

LYY

Ymenue:

* OCYILECTBJISITh AHAJIU3
00BEKTOB C BBIJICICHUEM
CYLIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYILIECTBIISITH CUHTE3 KaK
COCTaBJICHHE LIENIOTO U3
yacred

P.YY.

Ymenus:

1.0cymmecTBIATh UTOTOBBIN U
TIOIIATOBBIN KOHTPOJIb 11O
pe3ynbIaTy;

U crioco0aM peleHus
HOBOM YaCTHOM
3a/1a4M;




2. AleKBaTHO BOCTIDHHUMATH
OLICHKY YYHTEIIS;

3. Paznuuare crocob u
pe3yabTaT ASHCTBUS

32 Boma — §33, Bomp. | YMmeHue nasathb K.YV Pazsurne
PacTBOpHTEIb. 5+ TecTsl, | OUPeHENeHUE 1. Ymenne: CITOCOOHOCTH K
PactBopsr. crp. 113 TIOHSITHSI PACTBOPHI, * CTPOUTD IIOHATHBIC JUIS CaMOOIICHKE Ha
Haceimennsie n BHIBI PACTBOPOB, TapTHEpa BBICKa3bIBAHWS, OCHOBE KpPHUTEPHS
HEHACHIIICHHBIE CBOMCTBA BOJIBI KaK YUYHUTHIBAIONIHE, YTO ITAPTHEP | YCHEUIHOCTH y4eOHOIt
PacTBOpEHIL. pacTBOpUTEIIS; 3HAET ¥ BUJIT, a 9TO HET; JeSITeTLHOCTH
PactBoprmocTs Be- TIpE/ICTaBICHHE O * 3a71aBaTh BOIPOCHI;
IIIECTB B BOJIE. CYITHOCTH TIpoliecca | * KOHTPOJIMPOBATH JEHCTBHS
TIOTY4ESHUS TapTHepa.
KpHUCTAJIJIOB U3 ILYYA.
pacTBOpOB coyei Ywmenue:
* OCYILECTBIISITH QaHAIN3
O00BEKTOB C BBHIJIEJICHUEM
CYIIECTBEHHBIX
HECYIIECTBEHHBIX
TIPU3HAKOB;
* OCYIIECTBIISITH CUHTE3 KaK
CoCTaBJIEHHE LIEJIOTO U3
yacTel.
P.YY/].
Ymenus:
1.0cymmecTBIATh UTOTOBBIN U
MOIIArOBBIN KOHTPOJIb MO
pe3ynbTaTy;
2. AleKBaTHO BOCIIPMHUMATD
OLIEHKY yUHTEIIs;
3. Paznugars crocob u
pe3yibTaT AeicTBUs
33. | 33. | Maccosas nons | §34, porp. | Ymenue K.YVYI. 1.Pa3Burue Ipezenranus
PacTBOPEHHOTO 4,5, crp. XapaKTepU30BaTh YMeHne caMOoCTOSITENBEHO BHyTpeHHeH nosuuuu | «MaccoBast 1omst
BEIIIECTBA. 116 CYILIHOCTb MOHSITHUSI OpraHU30BBIBATH yUeOHOE LIKOJIbHUKA HA YPOBHE | PacTBOPEHHOTO
MaccoBast D0t B3aUMOJIEICTBYE B TPYIIIIE. TIOJIOKUTENBHOIO BEILIECTBA B
PpacTBOPEHHOIO ILYYA. OTHOLLEHU K ILIKOJIE, pacTBope».
BEILIEeCTBA B YMmenue  npeoOpa3oBHIBATH | MOHUMAaHHSA
pacTBope; HHOOPMALMIO M3 OJHOrO | HEOOXOIMMOCTH
YMETb BBIYUCIISITH BHZA B JPYTOH. YUYEHUs], BBIPAXKEHHOTO
MacCCOBYIO JIOJIIO P.YVI. B IIpeo0aiaHuu

BEILIECTBA B
pacTBope

‘VYMeHue cocTaBIsATh IJIaH
pelieHust mpoGJIeMBl.

yuebHo-
[MO3HABATENBHBIX
MOTHBOB U
NpPEeANOYTCHUH
COILIMAIBHOIO Ccrrocoba




OIICHKY 3HAHHH;
2.DopmupoBaHue

BBIPa>KEHHOMU
yCTOHYMBOH ydaeOHO-
[I03HABaTEIbHON
MOTHBAIMH YICHHS.

34. 34. | Pemenue 834 ‘YMeHue BBIUUCIATH K.YVYI. dopmupoBaHue
Ppacu€THBIX 3a1a4 HOBTOp., MacCCOBYIO J10JIIO COBCpH.ICHCTBOBaTB yMeEHHe BBIpa)KCHHOﬁ
«Haxoxxnenue 3anaun 7, BEIIECTBA B JIOrOBapHMBATHCS U YCTOWYHMBOH yaeOHO-
MacCCOBOH JOJIN 8, 9 + pacTBOpe TIPUXOIUTH K oneMy TIO3HABaTCIIBHOU
PacTBOPEHHOT'O TeCTHI, CTp. PEILIEHUIO B COBMECTHOM MOTHBAIMKN yYCHUS.
BeIleCTBa B JEeSITeTBHOCTH
pactBope. 117 ILYY.

Berancnenue DopmMHpOBaTh YMEHNE
Macchl TIPOBOJUTH CPaBHEHHUE U
PpacTBOPEHHOr O KJIacCH(UKALIIIO 1O
BEIIECTBA M BOJBI 3aJJaHHBIM KPUTEPHUSIM
AT P.YV .
HPUrOTOBJICHHU YMeHue yuuThIBaTh
pacTBopa . BbIJICJICHHBIE YUUTENIEM
ONpPEACICHHOU OpHEHTHDHI JIeiiCTBHS B
KOHICHTpalu1» HOBOM y4eOHOM MaTepuale
B COTPYIHUYECTBE C
YUHTENEM

35. 35. | IIpakTuyeckas 835 Hcnons3oBanue K.YY/. dopmupoBaHue
pa60Ta Nes. MPaKTUYECKUX U (I)OpMI/IPOBaHI/Ie YMEHHUS HHTEpECAa K HOBOMY
HpI/Il“OTOBJ'IeHI/IC J'Ia60paT0pHLIX pa60TaT], B I1apax. npeamMery
pacTBOpoOB colel ¢ paboT, HECIIOKHBIX ILYY].

OIPE/ICTIEHHO SKCIEPUMEHTOB I | dopmupOBaHHE YMEHHs
MaccoBOi  nonei JIOKa3aTeJIbCTBA HAOJIIONATh, 1ENATh BBHIBOIBI /p Nes.
PacTBOPEHHOr0 BBIABUTACMBIX TIPU NPOBEJICHUH OTIBITOB.
BEIIECTBA MIPEATION0KEHHH; P.YV/I.
onrcaHne VMenue OINKCHIBATH
PE3YILTATOB STHX HabmoaeMble TIpEBPaIICHUs
pabor B XOJI€ DKCIIEPUMEHTA.

36. | 36. | IloBropenue u §22-35, Ymenne nmpumensate | K.YVY/IL 1. Ymenue
06o01eHue 1o 3agaun:; 6 MOJTydEeHHbIE 3HAHUSI | YMEHUE CaMOCTOSATEIBHO OpPUEHTUPOBATHCS Ha
TeMaM crp.117,4 | Avi pelmenns 3anad OpraHU30BbIBATE ydeOHoe TIOHMMAHHE NPHHH
«Kucnopony, crp. 113 B3aUMOJICHICTBHE B IPYIIIIE ycrexa B yaeOHOU
«Bognopon», 2, cip.1 6 6 ILYVY]. JIEATEILHOCTH
«Bona. PactBopbi». > ’ Ymenue:

* OCYILIECTBIISITH AHAIN3
00BEKTOB C BBIJCICHHUEM
CYIIIECTBEHHBIX




HECYIIIECTBEHHBIX
TIPU3HAKOB;

* OCYILECTBIISITh CHHTE3 KaK
COCTaBJICHHE LIEJIOr0 U3
qacTeu.

P.YV].

Ymenus:

1.0cyIIecTBIATH HTOTOBBIN H
TOIIaroBhI KOHTPOJIb TI0
pe3ynbTary;

2. AnexBaTHO BOCIIPpUHUMATD
OLICHKY yIHTEJIS;

3. Pa3nuuare crocob u
pe3ynbTaT JeHCTBHSL

37. | 37. | KonrponbHas YMeHue oBnazieHus K.YVYI. ‘YMeHue OLleHUTh CBOU
pabora mo Temam HaBBIKAMHU KOHTPOJIS | YMEHHE CaMOCTOSTEIIHLHO y4eOHbIE JOCTHKECHHS
«Kucnopony, U OLEHKH CBOEH OpraHn30BBIBATH yueOHOE
«Bonopon, JeATEbHOCTH, JelicTBHE.
«Boga. PactBopbI». ymenue npeasuners | ILYVY,
BO3MOXHBIE YMeHne  npeoOpa3oBHIBATH
TOCIIE/ICTBUS CBOMX | MHGOPMAIMIO W3  OIHOTO
necTBuit BUJA B APYTOH.
P.YY].
YMeHue cocTaBIATh IUIaH
peuieHus npodIeMbl
38. | 38. | Mo — emunnna | §36, Bonp. | Ymenue erumcnate | KYV]IL 1.MotuBanust Ipezenranus
KOJINYeCTBa 3,5+ MOJSIpHYIO Maccy o | 1. Ymenue: Hay4eHUs IIpeIMeTy «Momb —
BEILECTBA. Mo- TecThl, (bopmyie * CTPOUTD IIOHSATHBIE JUIS XUMHUSA e/IMHHULA
JIApHAs Macca. ctp.122 COEIMHEeHUS, IapTHepa BbICKA3bIBAHMS, 2.Pa3BuBaTh YyBCTBO | KOJIMYECTBA
KOJINYECTBO YUYUTBIBAIOLIME, YTO IIAPTHEP | T'OPIOCTH 3a BEILIECTBa»

BEILECTBA, 00BEM
WM Maccy 1o
KOJIMIECTBY
BEIIIECTBa, 00bEMY
WA Macce
peareHTOoB WK
MPOIYKTOB PEaKIUK

3HACT U BUIUT, a YTO HET;
* 33/1aBaTh BOIIPOCHI;

* KOHTPOJIUPOBATH EHCTBUS
mapTHepa.

ILYVY].

Vmenue:

* OCYLIECTBIIATH AHAIIN3
00BEKTOB C BBIACICHUEM
CYIIECTBEHHBIX 1
HECYILECTBEHHBIX
TIPU3HAKOB;

* OCYILECTBIISTh CHHTE3 KaK
COCTaBJICHUE IEJIOr0 U3
qacTen.

P.YVY].

YMmenus:

poccHiickyo
XMMHYECKYIO HAYKY
3.HpascTBeHHO-
3THYECKOE
OLICHMBaHUE

eM.
XUMUYECKUX
COEIMHEHMIA,
KOJIMYECTBOM
BeriecTra 1
MOJIb.




1.0Cy1IecTBISITh UTOrOBBIH 1
TOIIATOBBIM KOHTPOIIb 110
pe3yabTary;

2. AleKBaTHO BOCIIPHHHMATH
OLICHKY YUHTEJIS;

3. Paznuuars crocob u
pe3yabpTaT AeHCTBUS

39. | 39. | Bouucnenus  mo | §37, Bomp. | Vwmenue Boramcnsts: | K.YV VMenue ouenuts cBon | IlpesenTanus
XUMHYECKUM 1,2, KOJHYECTBO YMeHne caMoCTOsITENEHO yueOHbIe nocTmkeHns | «PacueTsl o
YpaBHEHHUSIM. crp.125 BelecTBa Wl Maccy | OPTaHH30BBIBATH y4aeOHOe XHUMHUYECKAM
110 KOIYECTBY JeicTBue. YpPaBHEHUSIM».
semectsa win macce | 1LYV IMamsTka
PeareHTOoB M YMeHne  npeoOpa3oBbIBaTh «AITOpUTM
IPOIYKTOB peakuun | WHQOPMAIMio M3 OIHOTO pelIeHus 3a/1a4 110
BHZA B PYTOH. YpaBHEHUSIM
P.YY/. peaxiuii».
‘YMeHue cocTaBisATh IU1aH
penieHus IpooIeMbl
40. | 40. | 3akon  Asorazpo. | §38,ctp. Ymenue Beruuciars: | K.YV Pa3BuBath T. «3akon
Monsipablit  00bem | 126-127, KOITMYECTBO 1. YMeHue ncnone3oBaTh CIIOCOOHOCTD K Asoraznpo»
rasos. Bomp. 1, BEIECTBA, 00bEM pedb JUIs PEeryJsiy CBOETO CaMOOIIEHKe Ha Tabmnuusl
ctp. 128 WIN Maccy 1o necTBus; OCHOBE KpUTEepUs (uzmyeckux
KOJINYECTBY 2.AznexBaTHO UCIOIb30BaTh YCIIEIIHOCTH Y4eOHOH | BEIMYUH
BEIECTBA, 00bEMY peyeBble CPeaCTBa is JeATeNbHOCTH
WM Macce peuieHns

peareHToB U
HPOAYKTOB PEaKIHy;
(HaxomuTh 00BEM
rasa o U3BECTHOMY
KOJIMYECTBY
BemiecTsa (1
MIPOU3BOAUTD
oOpaTtHbIe
BBIYHCIICHHSA))

Pa3NUYHBIX
KOMMYHUKaTHBHBIX 3a]a4,
CTPOUTH MOHOJIOTHYECKOE
BBICKa3bIBaHUE, BIAIETh
JHaornyeckoi Gopmoit
peun

ILYVY/.

1.YMeHus ocymecTBisATh
CpaBHEHHE U
Kinaccu(pUKaIHio, BEIOUpast
KPHUTEPHUH JUIS YKa3aHHBIX
JIOTHYECKUX OTEPaLii;
CTPOUTH JIOTUUECKOE
paccyxaeHue

P.YVY].

YMeHue caMOCTOATENBHO
a/IeKBaTHO OLIEHUBATh
TIPaBUIIBHOCTD BBITIOTHEHHS
JIEHCTBUS U BHOCUTh
HE0OXOMMBbIE€ KOPPEKTHUBEI B
HCTIOJHEHHE KaK IO X0y ero




peanusanuu, Tak U B KOHLE
JIEHCTBHSL.

41. 41. | Or"ocurenbHas §38,ctp. Vwmenue Boruucisite | K.YVY/I. ‘YMeHne olleHUTh CBOH
TJIOTHOCTH I'a30B 127 -128, OTHOCHUTEJIbHYIO ‘YMeHune caMocTOsSITeNTbHO y4eOHBIC JTOCTHKECHUS
BomIp. 3, TUTOTHOCTH T'a30B OpraHN30BBIBATE ydaeOHOe
JelicTBHE.
ctp. 128 ILYVIL
YMmenne  1npeoOpa3oBHIBATH
nHpOpMAIIMIO W3 OIHOTO
BHJA B JPYroi.
P.YY/.
‘YMeHue cocTaBisATh IU1aH
penieHus npoOIeMbl
42. | 42. | O6beMHbBIC 839, YMeH#ue npoBOJHTh K.YVI. PasBuBath
OTHOIIICHUSI Ta30B 3amaun 2, pacydeTsl Ha OCHOBE 1. Ymenne: CITOCOOHOCTB K
TIPU XUMHUYECKUX 3, crp 130. | YPABHEHHIi peaKiii, | ¢ CTPOMTE NOHSATHbIC It CaMOOIICHKE Ha
peaKmusIx YMETb BBIYHCIISTE! TapTHepa BBICKa3bIBAHUS, OCHOBE KPUTEPHS
KOJIMYECTBO YUYHUTBIBAIONIHE, YTO TAPTHEP | YCHEUIHOCTH y4eOHOIt
BEIIECTBa, 00BEM 3HAET ¥ BUJNT, a 4TO HET; JEeSTETLHOCTH
WK Maccy 110 * 3a]1aBaTh BOIPOCHI;
KOJIMYECTBY * KOHTPOJIHMPOBATH JICHCTBUS
BEILIECTBa, 00bEMY napTHepa.
WM Macce ILYY].
peareHToB u Ywmenue:
IPOIYKTOB PEAKUMU | * OCYLLECTBIIATH aHAIU3
(HaxomuTh 00BbEM O00BEKTOB C BBIJICJICHUEM
rasa 1o KOJIMuecTBy | CYIIECTBEHHBIX U
BellecTBa, Macce HECYILECTBEHHBIX
WM 00bEeMy OTHOTO | IPH3HAKOB;
U3 PEareHTOB WU * OCYILECTBIISATH CUHTE3 KaK
MPOJYKTOB PEAKIMK) | COCTaBICHHUE LETIOr0 U3
qacTei.
P.YYI.
Ymenus:
1.0cy1mecTBIATh UTOTOBBIN U
TIOLIArOBBIM KOHTPOJIb IO
pe3yibTarty;
2. AleKBaTHO BOCIIPHHUMATD
OLICHKY YYUTEJIS;
3. Paznuuats criocob u
pe3ysbTaT ASHCTBUS
43. | 43. | Okcupsr: §40, Bonp. | Ymenne  maswBath | K.YV/I. DopMuUpOBaHUE IIpesenTanus eM.
KIaccuuKaIws, 2, 4, crp. COeTMHEHUS 1. YMeHue ToroBapuBaThCsi U | BBIPAXKEHHON «Oxkcuapi». T. 3HaKOMCTBO C
HOMEHKJIaTypa, 135 M3Y4EHHBIX KIJIACCOB | MPUXOAUTH K 00IIEeMy YCTOWYMBO yd4eOHO- «OKcuap» obpasiamu
CBOIICTBA, (oxcHumIoB); PELIEHHIO B COBMECTHOM MO3HAaBaTENbHON OKCH/JIOB.
MoJy4eHHe, OIIPEJIeISTh JIeSITeTIbHOCTH; MOTHUBAIIUU YIEHHS




MIpUMEHEHHE. TIPUHAJIEKHOCTD 2. YMeHne NpogyKTUBHO
BEILECTB K paspeniaTb KOHQIINKTHI Ha
OIpEJIEIIEHHOMY OCHOBE y4€Ta HHTEPECOB U
KJIacCy COGIMHEHHI | IMO3MIMIl BCEX ero
(oxcumam); YYaCTHUKOB
XapaKTepu30BaTh P.YY/.
XUMHUYECKUE 1.YMeHue y4yuThIBaTh
CBOMCTBa OCHOBHBIX | BBIJIEJICHHBIE YUUTEIEM
KJIaccoB OpHEHTHUPHI ICHCTBHS B
HEOpraHMIEeCKIX HOBOM Y4eOHOM MaTepuae
BEIECTB (OKCUIOB); | B COTPYAHHYECTBE C
COCTaBIIATD YUHTEIEM;
(bopMyITel 2. YMeHue I1aHupoBaTh
HEOpraHMIEeCKIX CBOHM JCHCTBHS B
COeIMHEHUH COOTBETCTBUH C
HM3YYEHHBIX KJIACCOB | IIOCTABJICHHOW 3ajaueil u
(oxcunoB) YCIIOBHSMH €€ pealn3alii.
ILYY].
1. YMeHune npoBoanuTh
CpaBHEHHE U
KITaCCH(UKAIHIO 10
3alaHHBIM KPUTEPUSIM;
2.®DopMHpOBaTh y ydaluxcs
HpeJCTaBICHUE O
HOMEHKJIaType
HEOpraHMYeCcKuX
COEIMHEHUI
44, | 44, | T'ugpokcuasl. §41, Borp. | YMeHHe HasbIBaTh K.YVYI. 1. Ymenue T. «OcHOBaHuUsS» eM.
OcHoBaHusI: 2, 3a7aua COEJIUHEHUS YMeHne caMoCTOSITENBEHO OpPHUEHTUPOBATHCS Ha 3HaKOMCTBO C
KJ1acCupUKaIys, 3, crp. 139 | M3YHEHHBIX KIACCOB | OPraHM30BBIBATE yueOHoe MOHUMAaHUE MPUYUH obpasiamu
HOMEHKJIATypa, (ocHOBaHHit), B3aUMOJICHCTBUE B IPyIIIe ycrexa B yueOHoi OCHOBaHHUIA.
MOJIy4EHHE. OIPENETATh ILYYA. JIEATENBHOCTH
MIPUHA/IIEKHOCTh Ymenue:
BEILECTB K * OCYLIECTBIIATh AaHAIU3
OIIpe/IeIIEHHOMY 00BEKTOB C BBIZICIICHUEM
KJIacCy COEIMHEHUH | CYIECTBEHHBIX M
(ocHOBaHMSAM) HECYILECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISITH CUHTE3 KaK
COCTaBJICHHE LIENIOTO U3
yacren.

P.YY].

Ymenus:

1.0cyImecTBIATh UTOTOBBIN U
TIOIIATOBBIN KOHTPOJIb 11O
pe3ynbIaTy;




2. AleKBaTHO BOCTIDHHUMATH
OLICHKY YYHTEIIS;

3. Paznuuare crocob u
pe3yabpTaT AeHCTBUS

45, 45, | Xumuueckue §42, Bonp. YMeHHne coCTaBlsATh K.YVYI. dopmupoBaHue IIpesenTanus eM.
CBOMCTBA OCHOBa- 2+ TECTHI, q)OpMy.HLI q)opMHpOBaHHe YMEHHUS HHTEpECAa K HOBOMY «OcHoBaHuN Y.
HMIA. Peakius ctp. 144- HEOPTaHUYECKUX paboTaTh B mapax. peaMeTy HefiTpanuzan
HEeWTpaIn3anum. 145 COETMHEeHUH ILYVY]. 1Sl OIEeTI09N
Okxpacka HM3YYCHHBIX KJIACCOB | DopMupoBaHue YMEHUS KHCJIOTOH B
HHJIIKaTOPOB B (ocHOBaHMIN); HaGIIONATh, JeNaTh BBHIBOMBI TIPUCYTCTBUH
IeT0YHON u YpaBHEHUS [IpH [IPOBEIEHHH OIBITOB. HWHIUKaTOpA.
HeHTpanbHOU XHMHYECKIX P.YV]I. J/O Nel4:
cpenax. peaKii VMenue pacrosHaBath Caoticta
HpHMeHePEHe (XapaKTepr’IX ABL | OMEITHBIM TyTEM OCHOBAHUS, PacTBOPUMBIX
OCHOBaHHH. OCHOBaHHN); OMUCHIBATE P p—, "
XapaKTeph30BaTh peaKinu, HaGMoNAEMBle B HEepacTBOPUM
XUMHICCKHC XOJIE PKCIIEPUMEHTA. bIX .
CBOMCTBA OCHOBHBIX OCHOBaHUH.
KJIaCCOB J/O NelS:
HEOpraHMYEeCKIX Biaumoneiict
BELIECTB BHUE ILeNI0Yer
(ocHOBaHMIA) C KHCJIOTaMH.
J/O Nel6:
Bzaumoneiict
BUE
HEpPacTBOPUM
BIX
OCHOBaHHI C
KHCITIOTaMH.
JI/O Nel7:
Paznoxenue
TUIpOKCHA
menu (I1) mpu
HarpeBaHUU
46. | 46. | AmdorepHsie §43, Bomp. | Ymenue K.YV 1.Ymenne IIpesenrauus JI/O Nel8:
OKCHIBI M | 4 + TecTsl, | XapPaKTepu30BaTh YMeHne caMoCTOsTeNbHO OPHEHTUPOBATHCS HA «AmdorepHbIe Bzaumogneiict
THPOKCHIIBI. crp.148 XHMHUECKHUE OpraHU30BBIBATH yUeOHOE TIOHMMAaHU€e MPUYUH COETUHECHUS. BUE
CBOMCTBA OCHOBHBIX | B3aUMOJEUCTBHE B IPYIIIIE. ycrexa B yueOHOU TUAPOKCHIA
KJIaCCOB ILYYA. JIEeATENBHOCTH; LIMHKa ¢
HEOPTraHMYECKUX YMmenune  npeoOpa3oBbBaTh | 2. YueOHO- pacTtBopamu
COETMHEHUI HHOOPMALMIO M3 OJHOrO | MO3HABATEIbHBIH KHUCIIOT U
(amdoTepHbIx BHJIA B IPYTOil. HUHTEpPEC K HOBOMY LEeJIou€eN.
HEOPTraHNMYECKHUX P.YVY]. yueOHOMY MaTepuaiy
COeTMHEHUIN) YMeHue cocTaBIsATh UIaH U CII0co0aM peuIeHus

pelieHust mpoOJIeMBl.

HOBOM YaCTHOM 3aJa4uu




47. 47. | Kucnorer. Cocras. | §44, BOMp. | YMEHHE Ha3bBAThH K.YY. 1.Pa3Butne [Ipe3enranus eM.
Knaccuduxars. 3, 3amaua COETMHEHUS 1. YMeHue noroBapuBaThCsl 1 | BHyTpeHHeH nmo3uin | «KuciaoTem. 3HAKOMCTBO C
Homenxknatypa. 4, cp. 152 | VBYICHHBIX KIACCOB | NPUXOJUTD K obmemy MIKOJBHAUKA Ha ypoBHE | T. «KHCIOTEI» obpasmnamu
[Nomy4yenue (xucror); PELIEHNIO B COBMECTHOM HOJIOYKUTEITHHOTO KHCJIOT
KHUCIIOT. OIpeNeIIsATh JeSITEILHOCTH; OTHOLIEHUS K IIKOJIE,

TIPUHAIJIEKHOCTD 2.YMeHue NpoIyKTHBHO TOHUMAaHHS
BEIIIECTB K paspeniaTh KOHQIIMKTHI Ha HEOOXOIUMOCTH
OIpE/IEIIEHHOMY OCHOBE y4eTa HHTEPECOB U YUYEHUs], BBIPAKCHHOTO
KJIacCy COEIMHEHUH | MO3MLUI BceX ero B IIpeo0IafaHu
(xucror); YYaCTHHKOB y4aeOHo-
ymeHnue coctaBiuiats | ILYVY/. TI03HaBaTENbHbBIX
(bopMyITel 1.YMeHwue npoBoIuTh MOTHBOB 1
HEOpraHMIEeCKIX CpaBHEHHE H TIPEATIOUYTEHUHN
COETMHEeHUI KIIacCH(HUKALIIIO 1O COLIMAJIBHOTO CrIoco0a
H3YYEHHBIX KJIACCOB | 3a/laHHBIM KPHTEPHSIM; OIICHKH 3HAHHUH;

2. ®opmMHupoBaTh y 2.®opmHpoBaHHe

y4anmxcs MpeAcTaBiIeHue o BBIpa)KEHHON

HOMEHKJIaType yCTONYMBOH ydaeOHO-

HEOpraHMYEeCKIX MO3HABaTEIBHOM

COCTMHEHUI MOTHBAIMHU YICHHS.

P.YYA.

1.YMeHue yuuThIBaTh

BBIJIETIEHHBIE YIUTEIEM

OpHEHTHUPHI JeiCTBUS B

HOBOM y4eOHOM MaTepHuae

B COTPYIHUYECTBE C

YUHTENEM;

2. YMeHue I1aHupoBaTh

CBOHM JAeHCTBHS B

COOTBETCTBUH C

TIOCTaBJICHHOH 3a/jauei 1

YCIIOBUSIMU €€ peann3alu.

48. | 48. | Xumunueckue §45, Borp. | Ymenue cocrasnate | K.YV, 1.Ymenne J/O Nell:

CBOICTBa KHUCIIOT 3, 4, ctp. YpaBHEHUSI 1.YMeHune ucnomb3oBaTh OPHUEHTUPOBATHCS HA JeiicTBue
155 XMMHUECKUX peub JUIsl pEryIsILUA CBOETO TIOHMMAaHUE MPUYUH KHCJIOT Ha
peaxumid, JeHCTBUS; ycrexa B yueOHOU WHIUKATOPBI.
XapaKTepU3YIOIINX 2.AIeKBaTHO UCTIONb30BATh JIeSTEIbHOCTH; J/O Nel2:
XUMHUYECKHE peyYeBbIe CpeICTBa ISt 2. YueGHo- OTHoeHne
CBOMCTBA KUCIIOT; peueHust TI03HABATENbHBIN KHUCTIOT K
yYMEHHE Pa3NuYHBIX HHTEpEC K HOBOMY MeTaIaMm.
pacmo3HaBaTh KOMMYHUKAaTUBHBIX 337124, yueOHOMY MaTepuaiy J/O Nel3:
OMBITHBIM ITyTEM CTPOUTH MOHOJIOTHIECKOE U crioco0aM pereHus Bzaumopeiict
PpacTBOpPHI KUCIOT U BBICKa3bIBaHUE, BIAJIETh HOBOM 9acTHOI 3a7a4uu BHE KUCIIOT C
esnouen Janornyeckoi Gopmoit OKCHJIaMHU
peun METaJIJIOB.

P.YY]L




YMeHne caMoCTOsTETHHO
aJIeKBaTHO OIICHUBATh
MPaBHJIBLHOCTH BBITIOTHEHHUS
JICHCTBUS 1 BHOCUTH
HEO0XOJIMMbIC KOPPEKTUBHI B
HCTIOJTHEHHE KaK I10 X0y €To
peanu3anuy, Tak 1 B KOHIIE
JIeHCTBUSL.

LYV

‘YMeHue: ocylecTBIATh
CpaBHCHHUE U
KJTaCCU(UKAIIHIO,

BBIOHpAsT KPUTCPUH IS
YKa3aHHBIX JJOTHYECKIX
oreparuii;

CTPOHTBH JIOTHIECKOE

paccyxieHue
49. | 49. | Comn. §46, Bonp. | Ymenune cocrapuats | K.YV/L. 1.PasButne eM.
Krnaccuduxarms. 2,3, (bopMmyIs 1. Ymenue: BHYTPEHHEH MO3UIMH 3HaKOMCTBO C
HomenxknaTtypa. crp.160 HEOpraHMYEeCKIX * CTPOUTD TIOHSATHBIE LIS IIKOJIbHUKA Ha YPOBHE obpasiaMu
Crioco0sr COCTMHEeHUI MapTHepa BbICKa3bIBAHMS, HOJIOKHUTEIBHOTO colen.
MOTydeHHs CoNeH U3y4EHHBIX KIJIACCOB | YYHUTBIBAIOIIHE, YTO MAPTHEP | OTHOIIEHHMS K LIKOJIE,
(coneii); 3HAET ¥ BUJIUT, & YTO HET; TIOHUMAaHHs
YMEHHUE Ha3bIBaTh * 33/]aBaTh BOIPOCHI; HE00X0IMMOCTH
COEJIMHEHUSI * KOHTPOJIMPOBATh JEUCTBUSL | y4dEHHs, BEIPAKEHHOTO
U3y4eHHBIX KIacCOB | MapTHepa. B IIpeo0naianun
(coneii); LYV y4eOHo-
OIpeNeNATh Ymenue: MO3HABATEIbHBIX
MIPUHAJIEKHOCTD * OCYILECTBJISITh AHAJIU3 MOTHBOB 1
BEIIECTB K 00BEKTOB C BBIZICIICHUEM HpeANOYTEHUH
OIpENIEICHHOMY CYLLECTBEHHBIX U COLIMAJIBHOTO criocoba
KJIacCy COEIMHEHUH | HeCyIeCTBEHHbIX OLICHKH 3HaHHIA;
(comeit); MIPU3HAKOB; 2.dopmupoBaHHe
YMEHHUE COCTABIIATh * OCYMLIECT BJIATh CHHTE3 KakK BBIPaXKEHHOMN
(dbopmyb COCTaBJICHHE LIEJIOT0 U3 YCTOWYMBOH ydeOHO-
HEOpraHUYeCKUuX yacrel. TI03HABATENbHON
COEMHEHUI P.YY/. MOTHBALMH YYEHHS.
Ymene ust:
1.0cy1mecTBIATh UTOTOBBIN U
TIOLIArOBbIM KOHTPOJIb IO
pe3ynbrary;
2. AleKBaTHO BOCTIPHHUMATD
OLICHKY yUHTEIIs;
3. Pazmigats ciocob u
pe3ysbTaT AeHCTBUS
50. | 50. | CsoiictBa coneit §47,cTp. Ymenue K.YVYI. PasBuBath IIpesenTanus




161-162, XapaKTepu30BaTh YMeHHe caMOCTOSITEIILHO CIIOCOOHOCTH K «Comny.
somp. 1, 5, CBOICTBa OpTaHN30BBIBAThH ydeOHOE CaMOOIICHKE Ha T. «Commy, 1. «Psx
ctp. 164 M3YYCHHBIX KJIACCOB | B3aMMOJICHCTBHE B TPYIIIIE. OCHOBE KpUTEPUS aKTUBHOCTH
HEOPraHMYEeCKUX ILYYA. YCIENIHOCTH y9eOHOH | MEeTauIoBy.
BEIIECTB (conei); YMenne  1npeoOpa3oBBIBATEH | NESTEIBLHOCTH
YMEHHE COCTaBIATH | MHPOPMAIMIO W3 OTHOTO
YpaBHEHUSI BHJIA B JIPYTOM.
XUMHYECKHUX P.YV.
peakuuii, ‘YMeHue cocTaBisATh IIaH
XapaKTepU3YIOIIHX peleHus TPOOIEMBI.
XUMHICCKUE
CBO¥CTBa coJeit
51. | 51. | I'enernueckas §47,cTp. VMeHue: K.YYI. 1. Opuenranus Ha IIpesenranus
CBSI3b MEXIY 163-164, XapaKTepH30BaTh 1.YMeHHe HCIONB30BaTh TIOHUMAaHUE TIPUIUH «[eHeTHUeCKast
OCHOBHBIMH KJTac- Bop.3, XUMHUYECKHE petb JUTs PEryJISLIH CBOCTO ycrexa B yaeOHOH CBSI3b MEXK/Ty KJIac-
camu crp. 164 CBOMCTBA OCHOBHEIX | JCHCTBHS; JIeSITeTIbHOCTH; CaMH BEIICCTBY.
HEOPraHNYeCKHUX KJIacCcOB 2.AneKBaTHO UCIIONB30BaTh 2. VyebHo-
COETMHEHNI HEOpraHMYEeCKIX peueBble CPEJICTBA IS TIO3HABATENbHBIN
BEILIECTB; penieHus WHTEpEeC K HOBOMY
onpeenaTh Ppas3ITUIHBIX y4eOHOMY MaTepuaity
TIPHHAIKHOCTD KOMMYHHMKaTHBHBIX 3a/1a4, U crioco0aM perreHus
BEILECTB K CTPOUTH MOHOJIOTHYECKOE HOBOH YacTHOH 3a7auu
OIIpEeICHHOMY BbICKa3bIBaHUEC, BJIAJACTh
KIIACCY COCAMHEHM | AMAIOrHYecKoii hopMoit
COCTaBJIATh peun
(bopmyisl P.YVI.
HEOpraHU4eCcKuX YMeHne caMOCTOSTEILHO
COeﬂ,I/IHeHI/Iﬁ AZICKBAaTHO OLICHUBATH
HU3YYEHHBIX KJIaCCOB NPaBUJIBHOCTD BbIITOJIHECHUS
JIEHCTBUS K1 BHOCUTh
HE00XO0JMMble KOPPEKTUBHI B
HCIIOJIHEHHUE KaK IO XOIY €ro
peauzanuu, Tak 1 B KOHIIE
JIEHCTBUSL.
ILYVY].
YMeHue: ocyiecTBIsITh
CpaBHEHHUE U
KiaccupuKaIuio,
BBIOMpAst KPUTEPUH JJIS
YKa3aHHBIX JIOTHYECKUX
oreparuii;
CTPOUTH JIOTHYECKOE
paccyxaeHue
52. 52. | IIpakTuyeckas 848 Vwmenue mpumensts | K.YV, 1. OpueHranus Ha [IpesenTanus
pabora Neé6. TIONYYEHHBIE 3HAHUS | YMeHus paboTaTh B Hapax. MOHMMaHUE MTPUIHH «['eHeTnueckas II/P Ne6.

Pewenune sxcnepu-

JUIA pEIICHUA

ILYY]L

ycrexa B yaeOHOU

CBSI3b MEXKIY KJIac-




MEHTAJIBHBIX 3aJ]1a4
o TEME
«OcHOBHBIE ~ KJIac-
CHI
HEOpPraHUYECKUX
COCJIUHEHUI

MPAKTHYECKHX
3a1a4, coOIroaas
paBuiia
0€e30I1acHOro
oOparieHus ¢
BEIIECTBAMHU

YMmenus Habmromarh, AenaTh
BBIBOIBI TIPU  TMPOBEACHHUH
OITBITOB.

P.YV].

‘YMeHue pacro3HaBaTh
OITBITHBIM ITyTEM KJIACCHI
HEOPraHHYECKUX BEIIECTB,
OITUCHIBATH XMMHUYECKHE
peakimu, HabIro1aeMbIe B
XOJI€ OKCIIEPUMEHTA.

JeATENBHOCTH;
2. YaebHo-
HO3HABATEIbHBIH
HHTEPEC K HOBOMY
yuyeOHOMY MaTepuaiy
U crioco0aM pereHus
HOBOM 4acTHOMH 3aJa4u

CcaMHu BCIICCTB).

53.

53.

[ToBTOpenue U
000011IeHIE o
TeMe «BaxHeimme
KJTacChl
HEOpPraHMYECKUX
COCTMHCHHIN

840-47,
ymp.2,
cTp.164,
pa3obpatb
cXemy,
cTp. 162-
163

1.3akperuienue
3HAHMH U pacuyeTHBIX
HaBBIKOB yd-Csl.
2.YMeHue perarb
THUITOBBIE TIPHUMEPEI
KOHTPONBHOH
paboTEHL.

K.YVYI.

YMeHne caMoCTOsITENEHO
OpraHN30BBIBATH yaeOHOE
B3aHMOJIEHCTBHE B TpyIITe
LYV

YmeHue:

* OCYILECTBIISITH QaHAIN3
O00BEKTOB C BBIJIEJICHUEM
CYIIECTBEHHBIX
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYILECTBIIATH CHHTE3 KaK
COCTaBJICHHUE 1IEJIOT0 U3
yacrel.

P.YY].

Ymenus:

1.0cy1mecTBIATh UTOTOBBIN U
TIOLIArOBbIi KOHTPOJIb IO
pe3yibTary;

2. AleKBaTHO BOCIIPMHUMATD
OLIEHKY Y4HTEs;

3. Paznmuathb criocob u
pe3yibTaT AeicTBUs

1. YmMenne
OpHEHTHPOBAThCS Ha
HIOHHUMAaHHEe TIPUIHH
ycrexa B yueOHOI
JeSTeNBHOCTH

54.

54.

KonrponeHas
pabora Ne3 no
Teme: «OCHOBHBIC
KJIACCHI
HEOPraHUIEeCKUX
COCIMHECHMIN.

VMeHue oBiaacHus
HABBIKAMHU KOHTPOJIS
M OLICHKH CBOCH
JIeATEeIIbHOCTH,
yYMEHHE TPeaBUICTD
BO3MOJKHBIC
MOCIIEICTBHUS CBOMX
JIEUCTBUI

K.YVI.

‘VMeHue caMoCTOSITEIbHO
OpraHM30BBIBATh yueOHOE
JIeHCTBHE.

LYY

YMmenue  npeobpa3oBHIBaTh
uHPOpMAIMIO U3  OIHOTO
BHJIA B IPYTOil.

P.YY].

‘VYMeHue cocTaBIsATh IIaH
petieHust mpooJieMBbl

‘YMeHue OLeHUTh CBOU
yueOHbIE JOCTHXKEHUS

Pa3nen 2. Ilepuonuyeckuii 3aK0H U MepHoANMYecKasi cucTeMa xuMudeckux ynemenToB .. Menneneea. CtpoeHue atoma. (7 4acoB)




55. Knaccupuxanus §49, Bomp. | Vmenue K.YV 1.Pa3Butne [Mepronuyeckast
XUMHYECKUX 1,3,5 cTp. | xapakrepusosars 1. YMeHune noroBapmBaThCs 1 | BHYTPEHHEH HMO3MLUM | CHCTEMa
JJIEMEHTOB. 171 BaKHEHIIIHE TIPUXOIUTH K 00IIeMy IIKOJBHUKA HAa ypOBHE | HJIEMEHTOB
[Nonstue o XUMHUYCCKHE PELIEHUIO B COBMECTHON HOJIOYKUTEITHHOTO (Tabnma)
TpyIIIax CXOIHBIX TTOHSITHSL: JeSITEILHOCTH; OTHOLIEHUS K IIKOJIE,
JJIEMEHTOB. XUMHYCCKHI 2.YMeHHe NPOXYKTUBHO TOHUMAaHHS

SJIEMEHT, paspeniaTh KOHQIIMKTHI Ha HEOOXOIUMOCTH
KnacenduKaLms OCHOBE y4eTa HHTEPECOB U YUYEHUs], BBIPAKCHHOTO
BEIIECTB TIO3UINIT BCEX €ro B IIpeo0IafaHu
Y4aCTHUKOB y4eOHo-
ILYVY]. MO3HABaTENIbHBIX
1. ®opMupoBaTs yMeHuE MOTHBOB 1
TIPOBOJUTH CPaBHEHHUE U TIPEATIOUYTEHUHN
KIIacCH(HUKALIIIO 1O COLIMAJIBHOTO CrIoco0a
3aJJaHHBIM KPUTEPHSIM; OIICHKH 3HAHHUH;
2.®opmupoBars y yqamuxcs | 2.DopmupoBaHue
TIPEACTaBICHHE O BBIpa)KEHHON
HOMEHKJIaType yCTONYMBOH ydaeOHO-
HEOpraHMYEeCKIX MO3HABaTEIBHOM
COCIIMHECHUH. MOTHBAIMHU YICHHS
P.YYA.
1. YMeHue yuuThiBaTh
BBIJIETIEHHBIE YIUTEIEM
OpHEHTHUPHI JeiCTBUS B
HOBOM y4eOHOM MaTepHuae
B COTPYIHUYECTBE C
YUHTENEM;
2. YMeHue I1aHupoBaTh
CBOHM JAeHCTBHS B
COOTBETCTBUH C
TIOCTaBJICHHOMN
3a/1aueil U yCIOBUSIMU €€
peanm3alyu.

56. [lepuoauueckuit §50, BomIp. | Vmenue K.YVYI. 1.Opuenranus Ha
3axoH /1. U. 2,3a1a9a 3 | xapakrepusoBath 1. Ymenue: TIOHUMAaHUE PUYUH
Memnneneesa. + TecTsl, OCHOBHBIE 3aKOHbI * CTPOHUTH HOHATHBIE IS ycrexa B yueOHOU

ctp. 176 XUMUH: TapTHEpPa BbICKa3bIBAHUS, JEeATENbHOCTH;
IepHOMYECKHiA YUUTBHIBAIOIIKE, YTO mapTHEp | 2. YueOHO- 3
3AKOH. 3HAET ¥ BUJIUT, a YTO HET; TI03HABATENbHBIN
* 33]]aBaTh BOIPOCHI; HHTEpEC K HOBOMY
* KOHTPOJIMPOBATH JEUCTBUSI | ydeOHOMY MaTepHalry

mapTHepa.
ILYVY].

Vmenue:

* OCYLIECTBIIATH aHAIIN3
00BEKTOB C BBIJCICHHEM

U CcIIoco0aM peuIeHus
HOBOM YaCTHOM 3a7a4u




CYIIECTBEHHBIX H
HECYIIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIIECTBIISTh CHHTE3 KaK
COCTaBJICHHE LIEJIOr0 U3
qacTeu.

P.YV].

Ymenus:

1.0cyIIecTBIATH HTOTOBBIN H
TTONTarOBhI KOHTPOIIB TI0
pe3ynbTary;

2. AnexBaTHO BOCIIPpUHUMATD
OLICHKY yIHTEIIS;

3. Pa3nuuare crocob u
pe3ynbTaT JeHCTBHSL

57.

[lepruoguueckas
Tabnuna
XUMHYECKUX
3JIEMEHTOB
(xopotkast ¢opma):
A- u b-rpynmel,
MIEPHOJIBI.

§51, Bomp.
3, TECTEHI,
ctp.180

VMenue oOBICHATH
3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
5JIEMEHTOB B
TIpeenax MajbIx
TIEPUOJIOB ¥ TJIABHBIX
HOATPYIIIT

K.YYI.

1. YMeHue noroBapuBarbcs U
TIPUXOIMTH K 00IIeMy
PELIEHHIO B COBMECTHON
JeSITEILHOCTH;

2.YMeHHe NpoyKTHBHO
pasperuarh KOHQIUKTHI Ha
OCHOBE Y4€Ta HHTEPECOB U
HO3MIIMIT BCeX ero
Y4aCTHHKOB

LYY/

1.YMeHue npoBoauTh
CpaBHEHHE U
KIaccu(pUKALUIO MO
3a1aHHBIM KPUTEPUSIM;

2. ®opmupoBaTh y
y4aIuxcs peJICTaBIeHue O
HOMEHKJIaType
HEOPraHMYecKHuX
COEIMHEHUI

P.YYA.

1.YMeHue yuauTbIBaTh
BBIJICJICHHBIE YYUTENIEM
OPHEHTHPHI ACUCTBUS B
HOBOM y4eOHOM MaTtepuale
B COTPYJHUYECTBE C
y4HTETIeM;

2. YMeHue miaHupoBaTh
CBOU JICHCTBUS B
COOTBETCTBHUH C
NIOCTABJICHHON 3a7a4eil U

1.PazBuTHe
BHYTPEHHEH MO3UIHH
IIKOJIBHUKA Ha YPOBHE
MOJIOXKHUTETHLHOTO
OTHOIIEHHS K IIKOJIE,
MOHMMaHUS
HEOOXOAUMOCTH
YUYEHUs], BBIPAKSHHOTO
B IIpeo0IialaHum
yueOHo-
MO3HABATEIBHBIX
MOTHBOB U
HpEeANOYTCHUH
COITHAJIBHOTO CIT0C00a
OIICHKU 3HAHHIA;
2.dopmupoBaHHe
BBIpaXKEHHOH
YCTOWYMBOH ydeOHO-
MO3HaBaTENLHON
MOTHBALU YICHUSL.

IIpesenranus
«[lyremectBue 1o
TICXDO».
Ilepuoanueckas
chcTemMa
JJIEMEHTOB
(Tabmura)




YCIIOBUSAMH €€ pCajin3aliuu.

58. Crpoenne aroma. | §52, BOMp. | YMeHue OOBSCHSITE: K.YY. Pa3BuBaTh [lepuoanueckas
CocraB  aTOMHBIX | 3 + tectpl, | (u3MuecKuit cMblca 1. Ymenne: CITIOCOOHOCTB K cucTeMa
saep. W3oronsr. crp. 184 ATOMHOT'O * CTPOUTD IOHSATHBIC JUIS CaMOOIICHKE Ha 3JIEMEHTOB
XUMUYECKU (TIOpstIKOBOTO) TTapTHEpa BBICKa3bIBAHMS, OCHOBE KPHUTEPHS (Tabnma)
JIEMEHT — BHJ HOMeEpa YUYHUTHIBAIONIHE, YTO IIAPTHEP | YCHEUIHOCTH y4eOHOIt
aToma c XUMHUYECKOTO 3HAET ¥ BUJNT, a 4TO HET; JeSITeLHOCTH
OJIMHAKOBBIM 9JIEMEHTa, HOMEPOB * 3371aBaTh BOIPOCHI;
3apsiIoM siApa TPYNITEL ¥ TIEpHOJa, * KOHTPOJIHMPOBATH JIEHCTBUS

K KOTOPBIM DJIEMEHT | HapTHepa.

NIPUHA/JIEKUT B ILYYA.

NIEPUOUYECKOI YmeHue:

CHCTEME. * OCYILECTBIISITH AaHAIN3
O00BEKTOB C BEIJIENICHUEM
CYIIECTBEHHBIX 1
HECYIIECTBEHHBIX
TIPU3HAKOB;
* OCYIIECTBIISITH CHHTE3 KaK
COCTaBJICHHE LIEJIOT0 U3
yacrel.
P.YV].
YMenus:
1.0cy1mecTBIATh UTOTOBBIN U
HOLIAroBbIi KOHTPOIb MO
pe3yibTary;
2. AnekBaTHO BOCIIPUHMMATH
OLICHKY Y4HTEs;
3. Paznugars crocob u
pe3yibTaT AeicTBUs

59. Pacnonoxenue 8§53, VMmeHue K.YVYI. 1.Pa3Burue Ipezenranus
3JIEKTPOHOB 1O | TECTBI, CTP. | XapaKTepH30BaTh: 1. YMeHue noropapuBaThcs M | BHyTpeHHel mosuiu | «CTpoeHue
9HEPIreTHUECKUM 188 XUMHUYCCKIE MIPUXOJUTH K 00IIEeMy IIKOJIBHUKA HA YPOBHE | 3JIEKTPOHHBIX
YPOBHSIM. 3JeMeHTbI (0T PELICHUIO B COBMECTHOI HOJIOKUTEIBHOTO 0001104k aTOMa.
CoBpemeHHas BOZIOPOZA 110 JeATENbHOCTH; OTHOLIEHUS K LIKOJIE,
(bopmynupoBka KaulblLiusl) Ha OCHOBe | 2-YMEHHE MPOIYKTHBHO TIOHUMAaHUs
MIEPUOANHECKOTO HX IIONOXKEHHUS B pasperarh KOHQIMKTHI Ha HEOOXOMMOCTH
3aKOHa [IePHOINIECKOit OCHOBE y4eTa UHTEPECOB U Y4EHHS, BBIPAYKEHHOTO

CHCTEME TIO3ULIUI BCEX ero B NpeolaJjaHul
J.M.Menpeneesa u Y4aCTHUKOB y4eOHo-
ocobeHnocTeil ILYVY]. II03HABATENbHBIX
CTPOEHHS HX 1. dopmupoBaTh yMEHHE MOTHBOB U
aTOMOB; COCTaBIIATh TIPOBOAUTHL CPABHECHHUE U MpeEANOYTEHUN

CXEMBI CTPOCHHUS
aTOMOB TepBbIX 20
9JIEMEHTOB

KIaccu(pUKAIUIO MO
3alaHHBIM KPUTEPUSIM;
2.DopMHpOBATH Y YUAILHXCS
TIPeJICTABIICHUE O

COIMAIBHOTO CIToco0a
OIIEHKH 3HAHU;
2.®opmupoBaHme
BBIPAYKEHHON




NIEPUOJUYECKON
CHCTEMBI

HOMEHKJIaType
HEOPraHMYECKIX
COCIUHEHUI.

P.YYA.

1. YMeHue yuuthiBaTh
BBIJICTICHHBIE YIUTEIEM
OPHEHTHUPBI ICUCTBHS B
HOBOM y4eOHOM MaTepuale
B COTPYIHHIECTBE C
YUHTEIEM;

2. YMeHue I1aHupoBaTh
CBOM JielicTBUS B
COOTBETCTBUH C
TIOCTaBJIEHHON

3aJa4ell M yCIOBHSIMH €€
peaI3aluH.

yCTOHUNBOH ydaeOHO-
HO3HABATEILHON
MOTHUBALMH yUCHUS

60.

3HaueHue
NEPUOUIECKOTO
3akoHa. Hayuneie
noctxenus . U
MenneneeBa

§54, Bomp.
1,3,
ctp.190

‘VYMeHue noHuMarthb
OCHOBHBIE 3aKOHBI
XUMUH:
NePUOUYECKUI
3aKOH, €ro CyIIHOCTh
W 3HaYCHHUE

K.YVI.

1. Ymenue:

* CTPOUTD TIOHSATHBIE VIS
TapTHepa BBICKa3bIBAHUS,
YUYHUTBIBAIOIIHE, YTO TTAPTHEP
3HAeT U BUJUT, & YTO HET;

* 33/1aBaTh BOIIPOCHI;

* KOHTPOJIMPOBATh JICHCTBUS
HapTHepa.

LYY/

Ywmenue:

* OCYLIECTBIIATh AaHAIU3
00BEKTOB C BBIJICIICHUEM
CYLIECTBEHHbIX U
HECYIECTBEHHBIX
NIPU3HAKOB;

* OCYILECTBIIATH CHHTE3 KaK
COCTaBJICHHUE 1IEJIOT0 U3
yacrel.

P.YYA.

Ymenus:

1.0cy1mecTBIATh UTOTOBBIN U
TIOLIArOBbIM KOHTPOJIb IO
pe3ysbTary;

2. AleKBaTHO BOCTIPHHUMATD
OLICHKY Y4HTEs;

3. Pazimuats criocob u
pe3ysbTaT AeHCTBUS

1.MotuBanus
Hay4eHUs IIpelIMeTy
XUMUS

2.Pa3BHBaTh 4yBCTBO
TOPJIOCTH 32
poccuiickyro
XMMHUUECKYIO HayKy
3.HpaBcTBeHHO-
3TUYECKOE
OLICHUBAHHUE

IIpesenranus
«Benukwnii renni
u3 ToOobCKa.

61.

[ToBTOpEeHue u
000011IeHE TT0

849-54,
Bonp.1,

1.3akpernnenne
3HAHUH U pacCUETHBIX

K.YVYI.
VYMeHue caMoCTOsITEILHO

1. YMmenue
OpPHUEHTHUPOBATHCSI Ha

[lepunoanueckast
cHCTEMA




TEeMe:
[Tepuognueckuit
3aKOH M [IEPHOIH-
YecKast CHCTeMa
XUMHUYECKUX
anemenros /. U.
Menneneesa.
CrpoeHue aToma.

ctp. 188,
BOMp.2,
ctpl84

HAaBBIKOB Y4-Csl.
2.YMeHwue peniaTb
THUIIOBBIC TIPUMEPBI.

OpPTaHM30BBIBAThH ydeOHOE
B3aMMOJICHICTBUE B TPYIIIIE
ILYVY].

VYmenue:

* OCYIIECTBIIATH aHAIN3
00BEKTOB C BbIJICJICHHEM
CYIIECTBEHHBIX H
HECYIIECTBEHHBIX
TIPHU3HAKOB;

* OCYIIECTBIISITH CHHTE3 KaK
COCTaBJICHHE LIEJIOT0 U3
YacTeu.

P.YVY/.

Ymenus:

1.0cy1mecTBIATh UTOTOBBIN U
TIOIIATOBBIH KOHTPOIB 1O
pe3yabTary;

2. AeKBaTHO BOCIIPMHUMATD
OLICHKY YIHTEJIS;

3. Paznuuatk crocob u
pe3ynbTaT JeHCTBHS

MOHMMAaHHU€e NPUIUH
ycrexa B yaeOHOH
JEeSTebHOCTH

9JIEMEHTOB
(Tabnura)

Paznen 3. Crpoenue BenecTBa. XuMuueckasi cBs3b. (7 4acoB)

62.

OnexTpooTpHuLaTel
BHOCTb
XUMHYECKUX
3JIEMEHTOB

§55, Bomp.
1+ Tecthl,
ctp. 193

YMeHue o0bACHITh
XMMHYECKHE
HOHSATUSL:
3NIEKTPOOTPHULIATENIBH
OCTb XUMHYECKUX
3JIEMEHTOB,
XMMUYECKas CBS3b,
HOH

CpaBHeHue,
COIIOCTaBJICHUE,
KaccupuKaIys,
PpamXUpOBaHKE
00BEKTOB 10 OJJHOMY
WY HECKOJIbKUM
PEJUI0KEHHBIM
OCHOBAHUSM,
KPUTEpHUSIM

K.YYI.

1.YMeHune HCHonp30BaTh
peub IS peryisy CBOero
JICHCTBHS,

2.AIeKBaTHO UCMOIb30BATh
peueBbIe CpeICTBa IS
pelieHust

Ppa3IHYHbIX
KOMMYHUKATUBHBIX 337124,
CTPOUTH MOHOJIOTUYECKOE
BBICKAa3bIBAHUE, BJIAJICTh
JHANoru4ecKkoit hopmoit
peun

P.YV].

VMeHue caMoCTOSTEIBEHO
aJIeKBaTHO OLICHHUBATh
MIPABUIBHOCTH BBITIOJIHEHUS
JIENCTBHS U BHOCUTh
HE00XOJMMbIE KOPPEKTUBHI B
HCIIOJIHEHHE KaK IO XOAY €ro
peanuzanuu, Tak ¥ B KOHIIE
JIeUCTBHSL.

ILYVY].

YMeHue: oCylecTBIsTh

PazpuBath
CIOCOOHOCTD K
CaMOOIIEHKE Ha
OCHOBE KPUTEPHS
YCHEUIHOCTH y4eOHOi
JIEATENBHOCTH




CpaBHEHHE U
KJIacCH(UKALIHIO,

BBIOMpAst KPUTEPUH IIIST
YKa3aHHBIX JJOTHYECKIX

oreparuii;
CTPOHTH JIOTHIECKOE
paccyxeHue
63. KoBaieHTHas 856, VMmenue o0bSICHATE K.YY. 1.Pa3Butne T. «KoBanenTHas
cTp.194- TIOHSTHS: 1. YMeHune noroBapmBaThCs U | BHYTPEHHEH HO3HLUHA | CBSI3b»
cBasp. Honsipas u 196 1o XUMHYECKasl CBSI3b, TIPUXOIMTH K 00IIeMy IIKOJIbHUKA Ha YPOBHE
HeToJsIpHas HOHHOI, KOBA/ICHTHAsl CBA3b W | PEIICHHIO B COBMECTHOM TIOJIOXKHUTEITLHOTO
KOBAIEHTHEIE somp. 2 (6, e€ pa3HOBUIIHOCTH JeSITeILHOCTH; OTHOIIEHUS K IIIKOJIE,
(TromnstpHas 1 2.YMeHHe TpOXYKTUBHO TTOHMMAaHUS
CBA3H B), 3, HETIOSIpHA); paspentaTh KOHQIIMKTHI Ha HEOOXOIMMOCTH
crp.198 TTOHMMATh MEXaHU3M | OCHOBE ydeTa MHTEPECOB 1 YUYeHUs], BBIPAKEHHOTO
00pa3oBaHus TIO3UIINI BCEX €ro B IIpeo0aianin
KOBAJICHTHOM CBSI3M; | YYaCTHHKOB yueOHo-
YMETh ONpeNeNsTh: ILYYA. MI03HABaTEIbHBIX
THIT XUMUYECKOI 1. ®opMupoBaTh yMeHue MOTHBOB U
CBSI3H B TIPOBOJUTH CPaBHEHHUE U TpeNOYTCHUH
COCIMHEHUSIX KJIacCH(UKALIIIO 1O COLIMAJIBHOTO croco0a
3aJJaHHBIM KPUTEPUSIM; OLIEHKH 3HaHMUI;
2.®opmupoBarts y yyamuxcs | 2.0opmupoBaHue
MpEJICTAaBIEHUE O BBIPaKEHHOM
HOMEHKJIaType yCTONYHMBOW ydaeOHO-
HEOPraHUYECKHX TI03HAaBaTEIBHOM
COEJTMHEHHUH. MOTHBAIMHU yIE€HHs
P.YY].
1. YMeHue yuuThIBaTh
BBIJIEJIEHHBIE YUUTENIEM
OpPHEHTHPHI ACUCTBUS B
HOBOM y4eOHOM MaTepuale
B COTPYIHUYECTBE C
YUHTENEM;
2. YMeHue miaHupoBaTh
CBOM A€HCTBHSA B
COOTBETCTBUH C
TIOCTaBJICHHOMN
3a/a4eil U yCIOBUSAMH €€
peanm3amu.
64. VoHHAS CBI3E §56, ctp. Ymenue K.YVYI. 1.Ymenue T. «MonHnas cBA3bL»
196-198, MOHMMATh MeXaHu3M | 1.YMeHue HCHonb30BaTh OPUEHTUPOBATHCS Ha
Bomp. 4, 00pa30BaHus CBSI3U; petb UL PEryJIALUH CBOETO TOHMMAHHE TPHHHH
ctp. 198 YMETb ONpPeJeNsTh: JIeHcTBuS; ycrexa B yueOHOM
THUI XUMHUYECKOH 2.AnIeKBaTHO UCTIONb30BATh JeATENIbHOCTH;
CBSI3U B peYeBbIe CpEeICTBA ISl 2. Y4eGHo-




COCTUHEHHSIX

peneHus
Pas3IMIHBIX
KOMMYHHMKaTHBHBIX 337124,
CTPOHUTH MOHOJIOTHIECKOE
BBICKA3bIBaHHUE, BIIAJIETh
JTMATIOTMYECKON (hOPMOi
pean
P.YYA.
YMeHne caMocTOsITEEHO
a/IeKBaTHO OIIEHHUBATh
TIPaBUIILHOCTD BBITIOTHEHHST
JeWCTBUS ¥ BHOCHTH
HEOOXOMMBIE KOPPEKTHUBEI B
WCTIOJTHEHHE KaK I10 X0y €To
peaym3anuy, Tak ¥ B KOHIIE
JercTBUSL.

ILYY].

‘YMeHue: ocyliecTBIsTh
CpaBHEHHE U
KI1accH(UKAIHIO,

BBIOHpast KpUTEPUH JUTST
YKa3aHHBIX JIOTMYECKUX
oleparHii;

CTPOUTB JIOTHYECKOe
paccyxaeHue

HO3HABATEIbHBIH
MHTEpEeC K HOBOMY
yueOHOMY MaTepuaiy
U crioco0aM pereHus
HOBOM 4acTHOH 3a1a4u

65.

BanenrHocTs n
CTerneHb
OKHCIICHUS.
[IpaBuna
OIpe/ieIIeHHs
CTCeIICHEeH
OKHUCIIEHUS
2JIEMEHTOB

§57, Bomp.
1, ctp. 202

Ymenue
OlpezeNniTh
BAJICHTHOCTb U
CTEIeHb OKHUCIICHHS
3JIEMEHTOB B
COCIMHEHUSIX;
COCTaBJISATh:
bopmys
N3Y4SHHBIX KJIACCOB
HEOPraHMYecKuX
COEeTMHEHUI
(6uHapHBIX
COeIMHEHUI MO
CTETICHH OKHCIICHHSA)

K.YYI.

1.YMeHue ucnonb3oBaTh
peyb IS PEeryisy CBOEro
JICHCTBHS,

2.AICKBaTHO UCIOJIb30BaTh
peueBbIe CpeICTBa ISt
pelieHust

Ppa3IHYHbIX
KOMMYHUKATUBHBIX 337124,
CTPOUTH MOHOJIOTUYECKOE
BBICKa3bIBaHKE, BIAJCTh
JHANoru4eckoit hopmoit
peun

P.YV].

VMeHue caMoCTOSTEIBHO
aJIeKBaTHO OLICHUBATh
TIPaBUIBLHOCTH BBITIOIHEHHUS
JIENCTBHS U BHOCUTh
HE00XOJMMbIE KOPPEKTUBHI B
HCIOJIHEHHE KaK 0 XOAY ero
peaiu3alyu, TaKk ¥ B KOHIIE

PazpuBath
CIOCOOHOCTD K
CaMOOIIEHKE Ha
OCHOBE KPUTEPHS
YCHEUIHOCTH y4eOHOit
JIEATENBHOCTH




JIEHCTBHSL.

LYY

YMeHue: ocylecTBIATh
CpaBHEHHE U
KJIaCCU(UKAIIHIO,
BBIOHpAsT KPUTCPUH IS
YKa3aHHBIX JJOTHYECKUX
oreparuii;

CTPOHTH JIOTHIECKOE
paccyxneHne

66.

OKHCITATENBHO-
BOCCTaHOBUTEJILHEI
€ peaKIu

8§57

MOBTOP.,
BOIIp. 2,
ctp. 202

YMeHue onpenenarsb
CTEINEeHH OKHUCIICHUSI
XUMHYECKUX
JJIEMEHTOB B
COCIMHEHUSIX,
OKHCITUTEIIBHO-
BOCCT@HOBHTEIILHBIE
peakiuy,
OKHCITHTEITb,
BOCCTaHOBHTEITB;
UMETh
HpeJcTaBIeHue 00
3NIEKTPOHHOM
Gasance

K.YVYI.

1. YMenue noroBapuBarbcs U
TIPUXOINTH K 00IIeMy
pELIeHHIO B COBMECTHOM
JeSITELHOCTH;

2.YMeHHe NpoyKTHBHO
paspeniaTh KOHQIIMKTHI Ha
OCHOBE y4eTa HHTEPECOB U
TO3ULUIH BeeX ero
YYaCTHUKOB

ILYVY].

1.YMeHue npoBoauTh
CpaBHEHHE U
KJ1acCH(HKALHUIO IO
3aJJaHHBIM KPUTEPUSIM;

2. dopMupOBaTh y
y4aluxcs peACTaBIeHUE O
HOMEHKJIaType
HEOPraHMYECKUX
COeMHEHUIT

P.YY/].

1.YMeHue yauThiBaTh
BBIJICJICHHbIE YUUTENIEM
OPHEHTHPHI ACUCTBUS B
HOBOM y4eOHOM MaTtepuale
B COTPYIHHUIECTBE C
YUHTENEM;

2. YMeHue miaHupoBaTh
CBOU JICHCTBUS B
COOTBETCTBUH C
MIOCTABJICHHON 3a7a4eil U
YCIIOBHSIMU €€ peaa3alu.

Ymenne
OpHEHTHPOBAThCS Ha
HIOHHUMAaHHEe TIPUIHH
ycrexa B yueOHOI
JeSTeNbHOCTH

IIpesenTanus
«OBP».

T.
«OxucIUTeTHEHO-
BOCCTaHOBHUTEJILHBI
€ peaKIum)

67.

[ToBTOpEeHue u
000011eHne 1o
teme: «Ctpoenue

855-57
TIOBTOP.,

1.3akpernnenne
3HAHUH U paCUETHBIX
HaBBIKOB y4-CSl.

K.YVYI.
‘YMeHune caMocTosITEbHO
OpPTaHM30BBIBAThH ydeOHOE

1. YMmenue
OpPHUEHTHUPOBATHCS Ha
MOHUMAaHUE PUIUH




BEIIECTB.
XuMudaeckast
CBSI3b»

3ajaqa 3,
ctp. 202,
TECThI
ctp.193

2.YMeHwue penratb
THUIIOBBIE TIPHMEPEI
KOHTPOJIBHOM
paboTHI.

B3aMMOJICHCTBHUE B TPYIIIIE
ILYVY].

Ywmenne:

* OCYIIECCTBIIATH aHAIN3
00BEKTOB C BbIJICJICHHEM
CYIIECTBEHHBIX H
HECYIIECTBEHHBIX
TIPHU3HAKOB;

* OCYILIECTBIISTh CHHTE3 KaK
COCTaBJICHHE LIEJIOT0 U3
qacTeu.

P.YVY/.

YMmenus:

1.0cy1mecTBIATh UTOTOBBIN U
TTONTarOBhI KOHTPOIIB TI0
pe3yabTary;

2. AleKBaTHO BOCIIPMHUMATD
OLICHKY yIHTEJIS;

3. Paznuuatk criocob u
pe3ynbTaT IeHCTBHS

ycrexa B yaeOHOM
JeSITeTbHOCTH

68.

Hrorosas
KOHTPOJIbHAsI
pabota

‘YMeHue oBlaacHUs
HaBBIKAMH KOHTPOJIS
1 OLICHKH CBOCH
JIEATEIBHOCTH,
YMEHHUE MPEIBUICTD
BO3MOYKHBIE
MOCJIEICTBUS CBOUX
JIEUCTBUI

K.YVI.

VMeHne caMoCTOSITEBHO
OpraHn30BBIBATH yueOHOE
JICHCTBHE.

LYY

YMenune  mpeoOpa3oBbIBaTh
UHGOPMAIMIO U3  OJHOTO
BUJA B APYTOH.

P.YY].

‘VMeHue cocTaBiIsaTh IUIaH
peleHusl IpoOdIeMbl

‘YMeHue OLleHUTh CBOH
y4eOHbIe TOCTHKECHHS




COLAEPXAHUE YYHEBHOTI'O ITPEJIMETA 9 xnacc xumus

paszzaensl

Tembl

Pazgen 1.
Muoroobpa
3ue
XUMHUYCCKUX
peakuui

Krnaccudukarus XuMIUYeCKUX PEAKIU: PEaKIi COCIMHCHHIS, PAa3TI0KEHUS,
3amenneHus, ooMeHa. OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCITHTEb,
BOCCTaHOBUTEJIb, ITPOLIECCHI OKHUCIICHHS H BoccTaHOBJIcHHA. (CocCTaBJICHHE
YPAaBHEHUN OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMKA € TMOMOIIBI0 METOJa
AJIEKTPOHHOTO OaJiaHca.

TerutoBbie  3pQGEKTHl  XUMHYECKHX PEaKIuid. DK30TEPMHUYECKUE H
SHJIOTEPMHUUYECKUE peakuuu. TepmMoxumuyeckue ypaBHeHHs. Pacué€rel 1o
TEPMOXUMHYECKUM YPABHECHHSIM.

CKopocTh XUMHUYECKUX peakiuil. DakToppl, BIUSAIOMIME HAa CKOPOCTh
XUMUYECKUX peakuuil. [lepBoHadaibHOE IPEICTABICHHUE O KATAIN3E.

O6parumbie peakuuu. [loHSATHE O XMMHUYECKOM PAaBHOBECHH. XMMHUYECKHE
peakiu B BOAHBIX paCTBOpaxX. DJIEKTPOJIUTHI U HE-

anekTposnThl. Monbl. KatnoHnsl u aHnoHbl. ['MapaTHas Teopus pacTBOPOB.
DNEeKTPOTUTHIECKAss JUCCOIMAIMS KHUCJIOT, OCHOBaHUW u coneil. Cnabpie u
CUJIbHBIE AJIEKTpOdUTHl. CTeneHb auccolnuanuu. Peaknmuu WOHHOTO OOMEHa.
VYcnoBus TedeHUs peakiuii HOHHOTO OOMEHa 10 KOHIA. XHMMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COCIMHECHHH B CBETE MpPEACTaBICHUN 00
AJIEKTPOJIUTHUYECKON  JTUCCOLMAIUU A  OKHCIHTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuusx. [ToHsTHE O THAPOIU3E COJICH.

Paznen 2.
Mmuoroo6pa
3H€ BELIECTB

Hemerannel. Tanorensl. IlosmoxkeHne B NEPUOJUYECKON  CHUCTEME
XMMHUYECKUX DJIEMEHTOB, CTpO€HHE HX aToMoB. Haxoxzaenue B mpupoe.
DuU3NYECKUE U XUMHYECKHUE CBOMCTBA raJIoreHOB. CpaBHUTEIbHAS XapaKTePUCTUKA
rajoreHoB. [losydenue u mnpumeHeHwe rajgoreHoB. Xiop. Dusnueckue u
XUMHUYECKHE CBOKMCTBa xyopa. I[Ipumenenue xmnopa. XnopoBomopoa. Pusnyeckue
cBoiictBa. [lonydyenue. ConsiHas kucinotra U €€ coyiu. KauecTBeHHasi peakiusi Ha
XJIopu-uoHbl. Pacro3naBanue Xj10pua0B, OpOMHUIOB, HOAUIOB.

Kucnopon u cepa. IlonoxeHue B MepuOAUYECKON cHCTEME XUMUYECKUX
JJIEMEHTOB, cTpoeHue ux aromoB. Cepa. Amnorporus cepbl. Pusznueckue u
XxuMHuueckue cBoictBa. Haxoxxnenue B npupone. Ilpumenenue — cepsl.
CepoBonopoa. CepoBojiopoaHas kucioTa u e€ coinu. KadecTBeHHass peakuusi Ha
cynbua-uonbl. Oxcua cepbi(IV). dDusnyeckne W XUMHYECKHE CBOWCTBA.
[Ipumenenne. CepHucras kucnoTa u e€ conu. KauectBeHHasi peakiusi Ha Cylb(UT-
nonbl. Oxcua cepoi(VI). CepHast kucinota. XuMu4eckue CBOICTBa pa30aBiIeHHON U
KOHIIEHTPUPOBAHHOM cepHOM KuciaoThl. KadecTBeHHas peakius Ha cylb(ar- HOHBIL.
XUMUYECKUE peaKluy, JeKallde B OCHOBE IOJYUYEHHUS CEpHOM KHUCIOTHl B
IpOMBINUIEHHOCTH. [IpuMeHeHre cepHOi KUCIOTHI.

Azor u ¢ocdop. IlonoxeHne B MEPUOIUYECKONW CHUCTEME XUMUYECKUX
JJIEMEHTOB, CTPOEHHE WX aTOMOB. A30T, (QuU3MYecKHue M XUMHUYECKHE CBOICTBA,
NoJIy4eHHe U npuMeHenue. Kpyroopot a3ora B npupoje. AMMmuak. dusndeckue u
XUMUYECKHE CBOMCTBA aMMHaka, NOJydeHHe, mnpuMeHeHue. Cold aMMOHHS.
A3oTHas kuciota u e€ cBoicTBAa. OKHUCIUTEIbHBIE CBOWCTBA A30THOM KHUCIOTHI.
[Tonyuenue a30THOM KHUCIOTHI B JJabopaTOpuu. XUMUYECKUE PEaKIIMU, JIeKaIIHe B
OCHOBE TOJIYY€HHSI a30THOM KHCIIOTHI B POMBIIUIEHHOCTH. [IpuMenenne a3o0THOM
kucnoThl. CONM a30THOM KUCIIOTHI U MX IPUMEHEHHE. A30THBIE YI0OpEHUsI.

®ochop. Ammorpornust dochopa. dusnveckne U XUMUYECKUE CBOMCTBA
tdocdopa. Oxcug dochopa(V). Dochopuas kucinora u e€ comu. DocdopHbIe
ynoopeHus.

VYrnepon u kpemuuil. [lonoxxeHrne B NEPUOIUYECKON CUCTEME XUMUUYECKUX
3JIEMEHTOB, CTPOCHHUE UX aTOMOB. YTJepo. Amorponus yriaepoja. Gusudeckue u
XMMUYECKHE CBOICTBa yriepoxa. AncopOmms. YrapHblii ras, CBOWCTBA W




¢u3nosoruueckoe neicTBUe Ha OPraHu3M. YTJIEKUCIBIN ra3. YToJbHas KUCIOTa U
e¢ comu. KauectBennas peakuuss Ha kapOoHaT-moHbl. KpyroBopoT yriepoaa B
npupoae. OpraHn4eckre COeANHEHNs YIiIepoia.

Kpemuuii. Oxcun kpemuusa(IV). KpemnueBas kuciora u €€ couu.

Crexio. LlemeHT.

Meramisl. 1looxkeHne METAIOB B MEPUOAUYECKON CUCTEME XUMHMUYECKHUX
3JIEMEHTOB, CTPOCHHME MX aTOMOB. Meramumueckass cBs3b. DU3MYECKUE CBOWCTBA
METaJUIOB. PsAJ aKTHBHOCTM METAJIOB (SJIEKTPOXUMUYECKUN psiA HANPSKEHUN
MeTa/uloB). XHMMHUYECKHe CBoiicTBa MeTauioB. OOmue cnocoObl MONyYeHHS
MeTaiioB. CriaBbl METAJUIOB.

[I{enounsle MeTaiwibl. [Ion0keHNE MENOYHBIX METAJUIOB B IIEPU- OJUYECKON
cucreMe, CTpoeHHe ux aromMoB. Haxoxnenue B mnpupoxe. dPusnueckue u
XMMHUYECKHE CBOMCTBA LIEJIOYHBIX METALIOB. [I[pUMEHEHNE MIEN0YHBIX METAILIOB U
UX COCIMHEHHUH.

[Ilenouyno3emenbHbIe MeTALIBL. [10JI0KEHME 1IETT0YHO3EMENBHBIX METAJLIOB
B IEPHUOAUYECKON CHCTEME, CTpPOEHHME HX aroMoB. HaxoxxneHue B mIpupoOLeE.
Maruuii ¥ Kalnplui, UX BakHeHmue coenuHenus. JKECTKOCTb BOALI M CIOCOOBI
€€ yCTpaHEHHS.

Amtomunuii. IlonoxkeHue antOMUHMS B NEPUOJUYECKON CHUCTEME, CTPOEHHE
ero aroma. Haxoxnenwe B mnpupone. Puznueckue M XUMHUYECKHUE CBOMCTBA
amomunus. Ilpumenenue amoMuHHUg. AMQPOTEPHOCTh OKCHAA M THAPOKCHAA
ATIOMUHHSL.

Kenezo. Ilonoxenue jxeme3a B NEPUOAMYECKOW CHCTEME, CTPOCHHE €O
atoma. Haxoxnenune B mpupoae. @u3nueckne M XMMHYECKHE CBOMCTBA JKEJe3a.
Baxneiinme coemuHeHUs xkenes3a: OKCUAbI, TuApokcuapl u comu kene3a(ll) u
xeneza(Ill). KauectBennsle peaxiun Ha nonsl Fe2+ u Fe3+.

Pazgen 3.
Kpatknit
0030p
BaYKHCHIITHX
OpraHUYECK
HX BEIIECTB

[Ipeqmer oprannueckoi xumuu. Heopranwueckne W OpraHu4ecKue
COCMHECHUS. YTJEpoJ — OCHOBA KU3HHU Ha 3emuie. OCOOCHHOCTH CTPOEHHUS aToMa
yIiepo/ia B OPraHuYECKUX COCTUHEHUSX.

YrneBoaoponsl. [IpenenpHbie (HACBIIIEHHBIE) YTIIEBOIOPOAbl. MeTaH, 3TaH,
nponaH —  MPOCTEHIIME  MPEACTABUTENM  NPENEIbHBIX  YIJIEBOJIOPOJIOB.
CtpykTypHble (HOPMYJBI  YIJIEBOJAOPOAOB. ['OMOJOTHYECKUN psAl TPEaeIbHBIX
yriieBogopoioB. ['omonorn. duznueckue M XUMHUYECKHE CBOMCTBA MPEACIBbHBIX
yIiIeBOJOpoJoB. Peakuun ropenuss u 3aMeinieHus. HaxoxxneHue B mnpupone
IpeAeNbHbIX YIIIEBOIOPOIOB. IIpuMenenune metana.

Henpenenbuble (HEHACHILIEHHBIE)  YIJIEBOJOPOABI.  DTUIICHOBBIM DSl
HEIPEAEIbHbIX YIJIEBOAOPOAOB. JTUieH. PU3NUYECKHEe M XMMHUYECKHE CBOICTBA
stuneHa. Peakuus npucoennHeHus. KauecTBeHHble peakuuu Ha 3TuieH. Peakuus
nonmuMepuszauuu. [lonustunen. Ilpumenenne 3tunexa.

AUETUTICHOBBIN pAJl HENpPENeTIbHbIX YIVIEBOJAOPOJIOB. AILIETHIIEH.

CaoiicTBa aneruieHa. [I[pumMeHenue anerusieHa.

[IpousBoHbie yraeBoaopoaoB. Kpatkuii 0630p opraHMuecKux COeIMHEHHI:
OJIHOATOMHBIE ~ CIUPTHI  (METaHOJ,  O9TaHOJ),  MHOTOATOMHBIE  CIIHPTHI
(3TUNEHTTTUKOIb, TJMIEPUH), KapOOHOBBIE KHUCIOTHI (MypaBbUHAs, YKCYCHas),
CIIOXHBIE 2(PUPBL, KUPBI, YIIEBOIbI (TJIIOKO3a, caxapo3a, Kpaxmal, LeJUII003a),
aAMUHOKHCIIOTHI, OeKu. Pons 6eKkoB B Opranusme.

[londaTHEe O BBICOKOMOJIEKYJSPHBIX BemiecTBax. CTpyKTypa MOJIUMEPOB:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb nonumepuszanuu. llomustunen,
MOJIUIIPOTIUIIEH, TOJTUBUHUIXIOPHUL.




TEMATHYECKOE IIVTAHUPOBAHMUE C OIIPAEJIEHUM OCHOBHBIX BUJI0OB JEATEJBHOCTHA 9 KJIACC

Ne Hara Tema ypoka OcHoBHbIe BUbI | Dopma Iliianupyembie pe3yJibTaThl MTO | a/3
n/m | ypok JAeATeIbHOCTH opranmsa
a nnu IIpenmeTHbIe MeranpeaMeTHbIe: JInyHOCTHBIE
o0pasoBa ITo3naBareabnbie YY /I,
TeJIbHOr0 PeryastuBubie YY/I,
npouecca KommynukatuBHabie YY]|
Muoroo0pa3ue xumuueckux peaxkumii (164)
1 Knaccugukarus Hayuarcst:
XUMHYECKUX Krnaccudumnmposath
peaxIuii: peakuu XUMHYECKUE PEAKIINH.
COEIMHEHNA, [IpuBoauTH IPEIMEPHI
pasnoXKeHus, peakumii KaXa0ro TUIa.
3aMeEIICHUS, Pacmniosnasartn
obmeHa OKHCITUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuy no
YpaBHEHUSIM PEaKIIUH.
ITony4yaTr BO3MOKHOCTH
HayuuThes: Onpenenst
b [10 YPAaBHEHUIO
peaKUry OKUCIUTEND,
BOCCTaHOBUTEIb,
NpoLIECC OKUCIICHUS,
BOCCTAHOBJICHHSI.
2 OKHCIHTENBHO — OBP. yuebHnoe | Hayuarcsi: Ilo3HaBaTenbHBIE: TOCTPOCHHE Oco3HaHue yae6 | §1
BOCCTaHOBUTENBHBI | OKUCIUTEND U 3aHATHE Kiaccudummpoats JIOTUYECKOM LENH pacCyKICHUN; | LEHHOCTEH HHUK
€ peaKLyu. BoccTaHOBUTENBO XUMUYECKUE PEAKLUU. YCTaHOBJIEHUE IPUYHUHHO- 3HaHUHU U
KHUCIIEHUE U IIpuBoauTh mpuMepbI CJIEICTBEHHBIX CBSI3EH. MPUMEHEHHE UX
BOCCTaHOBJICHHE peakuuid kaxxaoro tuna. | KOMMyHUKAaTHBHBIEC: YMEHUE C Ha MPAKTHUKE.
PaccranoBka Pacno3naBath JIOCTAaTOYHOH TOYHOCTBIO Ucnonb3oBanue
KO3 UITNEHTOB OKHUCJIUTENBHO- BBIPA)KAaTh CBOM MBICIIU B 3HaHUH 175
METOA0M BOCCTAHOBUTEJbHBIE COOTBETCTBHH C 33/1a4aMU U pelieHust
3JIEKTPOHHOT O peaKuuu mno YCIIOBUSIMU KOMMYHUKAIUU. y4eOHBIX 3a7a4.
Oananca B OBP YpaBHEHUSIM PEaKLUU. PeryisiTuBHEBIE: BilaJicHHE




ITosry4yaTr BO3MOKHOCTD
Hay4yuThes: Onpenenst
b [10 YPAaBHEHHUIO
PCaKun OKHUCIINTEID,

MOHOJIOTUYECKON U
JTIMAJIOTMYECKON (hopMaMH pedHu.

BOCCTaHOBHTEIIb,
MPOLIECC OKUCIICHUS,
BOCCTAHOBJICHHSI.
TerutoBoii apdext | Dx3oTepmuueckn | ydebnoe | Hayuaresi: HaOmonate | [lo3naBarenbHble: ocymiecTBisath | Mcmosnb3oBanue | y4ue6 | 82
XHUMUAYECKUX eun 3aHATHE Y ONKCHIBAThH MIOWCK HYXHOU WH(pOpMaIuu B 3HaHWH 1151 HUK
peaknuii. OKk30- 1 9H/IOTEPMHUIECKUE XUMHUYECKUE PEaKINU C | yueOHHUKe, aTiace. peleHus
9H/IOTEPMUYECKHE | peaKIuu MIOMOIIIBIO KoMMyHUKaTHBHBIE: YUUTHCS yueOHBIX 3a/1a4.
peaknuu €CTECTBEHHOT'O 5I3bIKa U | BBIPAXKaTh CBOM MBICIIH B
s3bIKa XUMHHN. [1oJIydaT | COOTBETCTBHH C 33/1a4aMH U
BO3MOKHOCTD YCIIOBUSIMH KOMMYHHKAIIHH.
HAYYUTbCSA: Boruucisate | PeryiadaruBHbIE: TPOTHO3UPOBATH
TeroBoi ekt pE3yIBTATHl YPOBHS yCBOEHHUE
peakmnuu 1o U3y4aeMoro MaTepuala.
TEPMOXUMUYECKOMY
ypaBHeHUIO COCTaBIIATH
TEPMOXUMUYECKUE
YpaBHEHUS PEaKIUi.
Bxonnas
KOHTpPOJIbHAs
pabora
CxkopocThb CxkopocThb yuebHoe | Hayuaresi: MccnemoBat | Ilo3HaBaTenbHEIE: YMEHHE OBnanenue yueb | 83
XMMUYECKUX XUMHYECKON 3aHATHE b YCJIOBUSI, BIHSOLIIE IPUMEHATH IIOJy4YeHHbIEC JaHHBIE | CHCTEMOM HUK
peakuuii. peakuuu. Ha CKOPOCTh JUISL PEIICHUS TPAKTUIECKUX 3HaHUH
Karanuzatop. XUMUYECKOU pEaKLHH. 3a7a4. KOMMyHUKATHUBHBIE!
Wnrnburop. IMosy4yaT BO3MOKHOCTh | YMEHHUE ONPENEATh L€ CBOETO
XuMHuuecKoe HayuuThbest: OnuceiBaTh | 00ydeHus, CTaBUTh U
paBHOBecHe yCJIOBUS, BIUSIIOILME HA | (hopmynupoBaTh 11s ceOsl HOBBIE
CKOPOCTb XUMHYECKOU 3aa4u B yuede u
peakuuu. MI03HABATEIbHON JEATEIbHOCTH.
PerynstuBHbIE: TPOrHO3UPYIOT
Pe3yJIbTaThl YPOBHSI YCBOCHUS
M3y4aeMoro MaTepuaa.
[1/pNel N3yyenue npaktinue | Hayuyares: Ilposogute | Ilo3HaBaTenbHBbIE: OCYyIIECTBIATE | OBnaseHue yueb | 84




BIIUSIHUSI YCIIOBUIA cKast XUMUYECKUE OIBITHI, MOUCK HY>KHOM WH(OPMAIIH B CUCTEMOM HUK
MIPOBEICHUA pabora 1pY U3y4YeHUH BIMSIHUA | yuyeOHUKe, aTiiace; 00bSICHEHHE 3HaHUU
XUMUYECKOM YCIIOBUM NMPOBEIECHUA CYILIECTBEHHBIX MTPU3HAKOB
peakuuu Ha ee XUMUYECKOHN MmoHATHI TeMbl. OBazeHne
CKOpOCTb. peaxiuu. [IpoBoauts MPAKTUYECKUMU YMEHUSIMHU
TpyIIoBbIC HAOMIONEeHHs | paboThI C KapTOH.
BO BpeMsl IPOBE/IEHUS KoMMyHUKaTHBHBIE:
71a00PaTOPHBIX OIMBITOB. | IJIAHUPOBATH LM U CIIOCOOBI
IMoayyaT BO3MOKHOCTD | B3aUMOJICHCTBHS; 0OMEHHUBATHCS
HAYYUThCS: MHEHHSIMH, CIIyIIaTh APYT ApyTa.
YuacTBOBaTh B PerynstuBHbIE: TPOrHO3UPOBATH
00CYyXIeHUN pe3yabTaThl YCBOCHUS
pe3yabTaTOB OIBITOB. MaTepuaia.
Henate onpeneneHHbIe
BBIBOJIBI.
O6patumbie U O6patumblie yaeOHOe Hayuarca: JlaBath IlozHaBaTenbHbIC: ycTaHaBIMBaTh | OBIagcHHE yued | 85
HeoOpaTHMbIe HeoOpaTuMble 3aHATHE OTIpeNeNeHre CKOPOCTH | PUYMHHO-CIIEICTBEHHBIE CBSI3H M | CHCTEMOM HUK
peakLuH. XUMUYECKHUE XUMUYECKOU pEAKIMU U | 3aBUCUMOCTH. 3HAHUHI
peakuuu €€ 3aBUCHUMOCTb OT KomMmyHuKaTHBHEIE:
XHUMHUYECKOE YCIIOBUM NMPOTEKAHUS TUTAHUPOBATS IIEJIU U CIIOCOOBI
paBHOBECHE peakiuu Iloayuar B3aUMO/ICHCTBUS, IOHUMATh
BO3MO’KHOCTH MO3ULUIO IPYroro, y4acTBOBATh B
Hay4yuThbes: J[aBaTh KOJJIEKTUBHOM OOCYXICHUN
onpeneneHus MOHATHM mpobeMbl. PerynsTuBHbIe:
«XUMHYECKOE MIPUHUMATh U COXPAHSITh
paBHOBecHe», «IIpsiMasi | yueOHYI0 3a/1a4y; yIUTHIBATh
peaxms» U «o0paTHas BBIJICJICHHBIE YUUTEIEM
peaKuus», yCIOBH OpPUEHTHUPBI ICHCTBUSL.
CMEIICHHS] XUMHYECKOTO
paBHOBECHS
XuMHYECKHE PeaKliuM B BOAHBIX pacTBopax (104)
CymHocTh DNEeKTPOIHT. yuebHOe | Hayuartcsi: O600maTh Ilo3HaBaTenbHBIC: YMEHUE Oco3Hanne yueb | 86
npoiecca Hesnexrponur. 3aHATUE 3HAHUS O pacTBOpaXx. OpraHU30BbIBATH CBOIO LETOCTHOCTH HUK
SIEKTPOIUTHUECKO | DIEKTPOIUTHYEC IIpoBoauTh JIEATENbHOCTb. MOJIy4E€HHBIX
U TUCCOLMALIMH. Kasi Auccoluanus, HaAOIIOICHNS 32 KoMMyHUKaTHBHBIE: IPUHUMATh | 3HAHUU.
ruApaTanus. MOBE/ICHUEM BEIIECTB B | M COXPAHSTH yueOHYIO 3aa4y.
Kpucramnoruapar pactBopax, 3a PerynstuBHbIe: GopMHUpOBaHUE U




BIL.
Kpucrammueckas
BOZA

XUMUYECKUMU
peaxusamu,
MPOTEKAIOIMU B
pactBopax. IHoayuar
BO3MOKHOCTh
Hayuutbes: O0cyxaaTh
U OOBSICHATH IPUUUHY
3JIEKTPOIIPOBOAUMOCTH
BOJIHBIX PacTBOPOB,
COJICH, KUCIIOT B
niesIouen u
WJUTIOCTPHUPOBATH
MIpUMEpaMH N3y4eHHBIC
TTOHSITHS

pa3BUTHE YMEHUI BECTH
CaMOCTOSITENbHBIN MTOUCK, OTOOP
WH(POPMAITUH.

Juccommanus
KHCIOT, OCHOBaHHM
U COJIEH.

Kucnorsr,
EIOYH W COJIH C
TOYKH 3pCHUSA
TO/I.
CryneHuaras
JIUCCOLTHATTHS
kuciot. Mon
TUIAPOKCOHUS

yaebHoe
3aHATHUEC

Hayuarcs: naBathb
onpeneneHue NOHATUI
«KHUCJIOTa,
«OCHOBaHHE», «COIIbY» C
TOYKHU 3pEHUS TEOPUH
SJIEKTPOITUTUYECKON
nucconuanuu. IHoayuar
BO3MO’KHOCTH
HAYYUThCH: OOBSICHATD
o01IHe CBOMCTBA
KHCIIOTHBIX U
IIETOYHBIX PACTBOPOB
HaJM4YMeM B HUX HOHOB
BOJIOPO/Ia U TUPOKCHI-
HOHHOU
COOTBETCTBEHHO, a
TaK)Ke COCTABIIATh
ypaBHEHUS
3JIEKTPOTUTHIECKOH
JTUCCOITHAITNH KHCIIOT,
OCHOBAHMM U coJieit

Ilo3HaBaTenbHbBIE: YMEHHE
OpPraHu30BbIBATE CBOKO

e TeHHOCTD, BHIONPATH
CPEICTBa LTSI peau3allui eew.
KoMMyHUKaTHBHBIE: MPUHAMATD
1 COXPaHATh YUEOHYIO 3a1a9y.
PerynsarusHble: GopMupoBanue u
pa3BUTHE YMEHUI BECTH
CaMOCTOATENBHBIN TTOUCK, 0TOOP
nHpOpMarum.

OBnageHue
CHUCTEMOH
3HAHUH.

yued
HUK

87

10

CnaOble 1 CUITBHBIE
JJIEKTPOJIUTHI.

Crenenn
AIEKTPOITUTHYECK

yaeOHoe
3aHsTHE

Hayuarcs: [{aBatb
olpeeNieHNs] NOHSATHH

[To3HaBaTenbpHEIE: YCTaHaBJIMBATb
MIPUYINHHO-CIICACTBCHHBIC CBA3HU.

OBnageHue
CHUCTEMOH

yaeb
HUK

88




Crenenn Ol JAMCCOLMAIINH. <QIEKTPOIIUTY, KoMMyHUKaTHBHBIE: YMEHUE 3HaHHMH.
JIMCCOLIUALIHH. CusbHBIC H HEBJIEKTPOIUTY, OIPEENATh LEN CBOErO
crnadble <OIEKTPOIIUTHYECKAS 00y4eHusi, CTaBUTh U
3JEKTPOJIUTHI. muccouuanysi».JlaBate o | GpopmynupoBath st ceOsl HOBBIE
npesieeH sl TOHATHI 3aJauu B yueOe u
«CTETEeHb MO3HABATEIBHOM JEATENLHOCTH,
IIEKTPOTUTHYECKON pa3BUBATH MOTHBBI H HHTEPECHI
JIICCOLTUATTII, CBOEH Mo3HaBaTEIbHON
«CHUJIbHBIC JeITEIbHOCTH. PeryisTuBHBIE:
AJEKTPOIUTEDY, «Clabble | MPOTHO3UPYIOT PE3yIbTAThI
JJIEKTPOIIUTHI. YPOBHS YCBOCHUS H3Y4aEeMOI0
IMoayyaT BO3MOKHOCTH | MaTepHana; MPUHUMAIOT U
Hayuuresi: [lToHMMaTh, B | COXpaHSIOT yueOHYIO 3a/1auy.
YeM COCTOMT Pa3HHIIA
MEX/y CUIIBbHBIMHU H
cmabbpIMu
JJIEKTPOIUTAMU
11 Peaxmuu monnoro | Peaknuu monnoro | yueonoe | Hayuartcsi: Onpenensars | IlpeaMmernble: aHaTU3UPOBATH U OBnanenne yued | 89
oOMeHa 1 ycloBHS | oOOMeHa: TIOJMHBIE | 3aHITHE PEaKIi HOHHOTO 0oTOUpaTh UHPOPMAIIHIO; CHUCTEMOM HUK
WX TPOTEKaHUs U  COKpAIleHHbIE o0MeHa, YCIIOBHS UX BBIIBIDKEHUE TUTIOTE3 M MX 3HaHUH.
HMOHHBIE MpOTeKaHus. Y MeTh 000CHOBaHUE; IIOCTPOCHUE
YpaBHEHUS. COCTaBJISITH MTOJTHBIE U JIOTHYECKOH LN pacCyXACHUH.
COKpaIieHHble HOHHbIE | KOMMyHHKaTHBHBIE: BRIOOD
ypaBHEHUS OCHOBAHUI U KPUTEPHEB C IENTBIO
HEOOpAaTUMBIX peaKIHui | BBIIEIEHUS IPU3HAKOB, yMEHHE C
1 Pa3bsICHATD UX TOYHOCTBIO BBIPAKaTh CBOU
cymrHocTs Iloyuar MBICTT B COOTBETCTBHUH C
BO3MOKHOCTH 3a/la4yaMHy U YCIOBUSIMHU
HAYYUTHCS: IPUBOIUTh | KOMMYHHKAIUH. PerynsaTuBHEIE:
MpUMEPBI PeaKui MIPUHATHE W COXpaHeHne yaeOHOU
HOHHOI'0 0OMeHa, 3a/1a4M.
HIYIIAX A0 KOHIA
12- XUMHIYECKIE
13 CBOWCTBA
OCHOBHBIX KJIACCOB
HEOPTaHUYECKHUX

COEIMHEHNH B




CBETE
MpeAcTaBIeHu 00
ANIEKTPOIUTUICCKO
W IucconHanuu

14 Tuaponus conett. Iuaponus coneii. | yueOHoe | Hayuarcsi:Konkpernsu | [lo3HaBaTenbHEIE: OgBnanenue yueb | 8§10
O000111EH1E IO TI'maponus no 3aHSATHE pOBaTh MOHATUE «UOHY. CaMOCTOSITEIbHO BBIACIISTL U CUCTEMOH HUK
TeMam KaTHOHY U O0600maTe TOHSTHS (dbopMUpOBaThH LIENH; 3HaHUU U
«Knaccugukanms AHHOHY. «KaTHUOHY, «AHUOHY. aHAJM3UPOBATH BOIIPOCHL, MPUMEHEHHUE UX
XUMHUYECKUX I'maponus ¢ UccnenoBatk cBoiicTBa | GOPMUPOBATH OTBETHL. B JKM3HEHHBIX
peaKHHﬁ» u Pa3I0)KCHUEM PaCTBOPOB JJICKT- KOMMVHI/IKaTI/IBHBIe: Y4aCTBOBATh | CUTyalUsIX.
«DNEKTPOIUTHYECK | COCTUHEHUS ponutoB./laBaTh B KOJUIEKTUBHOM OOCYXJICHHH
ast IUCCOLMALIMSD) oTpeneNneHre THIpoIn3a | mpodieM; 0OMeH MHEHUSIMH,

coneit. Ilomyuar MOHMMAaHUE NMO3ULIMK TapTHEPA.
BO3MOKHOCTD PerynsTuBHBIE: CTaBUTH yUeOHYIO
HAYYHTBCS: COCTABJATH | 33]jady HA OCHOBE COOTHECECHUS
YpaBHCHUA peaKHHﬁ TOT'0, YTO YK€ U3BECTHO U
THJIPOJTU3a COJIeH 1 YCBOEHO, W TOTO, 4TO €IlIe
OIIPENEeNsTh XapaKTep HEH3BECTHO.

cpezpbl pacTBOPOB coJiel

10 UX COCTaBY

15 I1/pNe2.Perienne Ypox npaktnde | Hayuaresi: OnuceiBate | IIpemMeTHBIC: aHATM3UPOBATH U Hcnonb3oBanue | yue6 | 8§11
JKCIepH- 3aKpETICHAS cKas CBOIICTBa BEIIIECTB B 0oTOUpaTh UHPOPMAIIHIO; 3HAaHUU JJIs HUK
MEHTaNbHBIX 33729 | MPOHIEHHOTO pabora XOJIe Jie- BBIIBIDKEHUE THUTIOTE3 U MX penreHus
o TeMe «CBoiicTBa | Marepuaia MOHCTPAITOHHOTO 1 000CHOBaHHE; TTOCTPOCHUE y4eOHBIX 3a7a4.
KHCIIOT, ocHOBaHWH | OTpaboTka J1a00paTOPHOrO JIOTHYECKOH TETN pacCyXACHUH.

U coJiel KaK ajaropuTMa JKCIIEpUMEHTA. KoMMyHUKaTHBHBIE: BRIOOD

3IEKTPOITUTOBY COCTaBJICHUS Cobmronats mpaBmiia OCHOBAHUI U KPUTEPHEB C IEITBIO
TTOJTHBIX U TEXHUKH O€30MTaCHOCTH. | BBIIEIIEHUS IPU3HAKOB, yMEHHE C
COKpAaIeHHBIX XapakTepru3oBaTh TOYHOCTBIO BBIPAXKaTh CBOU
ypaBHEHUI YCIIOBUSI TEUCHUS PeaK- | MBICIH B COOTBETCTBHH C

HOHHBIX pEaKUui

LU B pacTBOpax
AJIEKTPOJIMTOB JI0 KOHIIA.
Onpenensite
BO3MOYKHOCTh
MIPOTEKAHUS peaKIuit
HOHHOro oOMeHa.
[IpoBoanTh TpPyIITIOBBIC

3aJav4aMu U YCIIOBUAMU

KOMMYHUKaLuH. PerynsTusHele:
coXpaHeHHue yueOHOH 3a1aun




HaOJIIOJICHUS BO BPEMs
MIPOBEACHUS
1a0b0paTOPHBIX OIBITOB.
IHosy4atr BO3MOKHOCTH
HAYYHUThCS: IPUMCHSATh
TEOPETHYCCKUE 3HAHUS
Ha TPAKTUKE, O0BICHATH
HaAOJIIO/ICHUS U
pe3ynbTaThl
ITPOBOANMBIX

orbIToB O6CYX/1aTh B
rpymnmax pe3yyibTaThbl
onbITOB. OOBSICHATH
CYIIHOCTh pEaKLMil
HWOHHOT'O 0OMEHa.
Pacno3naBaTh peakiumn
HOHHOT'0 0OMEHa 110
YpaBHEHUSIM pEaKITUH.
CocTaBiATh IOTHBIE U
COKpAIlleHHbIE HWOHHBIE
YpaBHEHUS peakiuii.

16 KonTponbHas Ypok KoHTpoNsS B | yaeOHOe Hayuartcsi: mpumensats | [lo3HaBaTenbHBIE: OCYIIECTBIATE | OBIagcHUE
pabora Nel. ITo OIIEHKH 3HAHUI 3aHATUE 3HaHUS, YMEHUSA U MTOXUCK HY)KHOU WH(OPMAIIH B CHUCTEMOM
TeMaM YUaIHIXCS HaBBIKH, TTOTyIEeHHBIC ydeOHHKe, aTiace. 3HaHUU
«Kaccudukarus MIPU U3YIEHUN TEMBI KoMMyHHKAaTHBHBIE: YIUTHCS
XUMHYECKUX BBIPaXaTh CBOM MBICITH B
peaxmuin u COOTBETCTBHH C 33]]a9aMH H
«DNMEKTPONUTHIECK YCIIOBUSIMH KOMMYHUKAIIHH.
ast AMCCOLIHAITUSD) PerynsTuBHBIE: TPOTHO3UPOBATH
pE3yIBTATHl YPOBHS yCBOCHHE
M3ydaeMoro MaTepuaa.
MHuoroo0pa3ue BelnecTB
17 [onmoxxenue [Homoxxenune yuebnoe | Hayuartcsi:Xapaktepuso | llo3HaBaTenbHbIE: YMEHHE Oco3HaHue yue6 | 812
TaJIOTEHOB B raJIoreHoB B 3aHITHE BaTh TaJIOTeHbI Ha MIPUMEHSTH TOJy4YeHHbIE JaHHBIE | [IEIOCTHOCTH HUK
TIEPUOMYECKON TIePUONIECKON OCHOBE HX TIOJIOXKEHUS B | JUTSI PEIISHUS MPAKTUIECKUX TIPUPOJIBL.
Tabnuie u cucreMme MIEPUONIECKON 3amay. KOMMYHUKATHBHEIE:
CTpOEHHE UX XUMHYECKUX cucTeMe u YMEHHE OIPENENSTh LEIH CBOETO




aTOMOB

3JICMCHTOB

0COOEHHOCTEH CTpOCHUs
ux aromoB. Ilosyuyar
BO3MOKHOCTh
HayYnThcst: OObSICHATh
3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB
rajJoreHoB ¢
YBEJIMYEHUEM aTOMHOTO
HoMepa. OnpenensiTh

00y4eHusi, CTaBUTh U
(hopMynHpOBaTh IS CeOSI HOBBIC
3a/1auM B yueOe u
MO3HABATEIBbHON AEATEIBHOCTH,
pa3sBUBATH MOTHBEI M HHTEPECHI
CBOEH MO3HABATEIbHOU
JIeSITeTbHOCTH.

PerynsaTuBHbIE: TPOrHO3UPYIOT
PE3YJIBTATHl YPOBHS YCBOEHUS

NPUHAIJICKHOCTh M3y4aeMoro MaTepuana;
BCIIIECTB K IIPUHUMAIOT U COXPAHAIOT
orpenenéHHoOMy Kiaccy | yueOHyIo 3ajaqy
COEJIMHEHUN.
18 Xnop. CeotictBan | Puznyeckue u yuebHoe | Hayuartcsi:Xapakrepuso | [lo3HaBaTenbHBIE: BBISIBICHHE Oco3nanne yueb | 8§13
MIPUMEHCHUE XJIOpa XUMHNYECKUEC 3aHATHUEC BaTh 3JIEMCHT 0COOEHHOCTEN U IIPpU3HAKOB TECIIOCTHOCTH HHK
CBOICTBA XJIOpa XJI0p. 3HATH 00BEKTOB; MPUBOUTH MPUMEPBL. | TeorpaduIecko
(uzrueckue u KoMMYHUKAaTUBHEIE: W cpesbl.
XUMHUYECKHE CBOWCTBA B3aUMOJICHCTBUE B XOJI€ OBnanenue
xjopa Iloayuar TPYIIIIOBOM pabOTHI, BEAYT CHUCTEMOM
BO3MO’KHOCTH JIMaJIor, y4acTBYIOT B IMCKYCCUM; | 3HAaHUH U
HAYUYUThCS CPAaBHUBATh | IPUHUMAIOT APYrO€ MHEHUE U IPUMEHEHUE UX
CBOMCTBa IIPOCTHIX NO3ULUIO. PerynsTuBHble: B )KH3HEHHBIX
BEILIECTB XJIOPA, IPOTHOZUPYIOT PE3yIbTAThI CUTYaLUsX.
Pa3bsICHATH ITH YPOBHS yCBOCHUS H3Y4aEeMOI0
CBOICTBa B CBETE MaTepuasa; IpUHUMAIOT U
MIPENICTaBIECHUN 00 COXPaHAIOT y4eOHYIO 3a71a9y.
OKHCIINTENBHO-
BOCCTaHOBHTEIBHBIX
mpoueccax
19 XJI0pOBOIOPO: [lomyuenne u yuebHoe | Hayuartesi: OnmceiBate | Ilo3HaBaTenbHEIE: OBnanenue yue6 | 8§14
MOTy4eHHE U CBOMCTBa 3aHATHE CBOICTBa BEILECTB B ¢dbopmupoBaHue IpodIeMbl YPOKa, | CHCTEMON HUK
CBOIICTBA. XJIOPOBOAOPOJA XoJe Je- CO3JaHuE AIrOpUTMAa 3HaHUHU U

MOHCTPAIIMOHHOTO U
1a60paTOPHOTO
IKCIIEPUMEHTA.
ColmogaTh TEXHUKY
0e30I1acHOCTH.

JIEITEILHOCTH MPH PEIICHUU
npobiieMbl. KOMMYHUKATHBHBIE:
IIOMCK U BBIIEIECHHUE
HeoOXoanMoi nHpopManum;
YMEHHE C JIOCTATOUHOU

IIPUMCEHCHUEC UX
B )KN3HCHHBIX
CUTyalusix.




ITosry4yaTr BO3MOKHOCTD
HAYYUThCH. BBIABIATH
POOIEMBI U TICPCIICKTH-
BbI pazutus AIIK B
Poccun Ha ocHOBE
aHanusa
JIOTIOJTHUTEITLHBIX MC-
TOYHHUKOB
reorpaduyeckoi
WH(POPMAITUH.
IloaroraBnuBaTh
KpaTKUE COOOIECHUS
WJIM [IPE3SHTALUN 00
HUCTOPUHU CTAHOBJICHUS
Tpancnopra B Poccun

TOYHOCTBIO BbIpaXaTb CBOU
MBICJIM B COOTBETCTBHH C
3ala4yaMi U yCJIOBUSAMU
KOMMYHHKaIIUU.

PCFYHHTI/IBHI)ICZ IIPpUHATUC U
coXpaHeHHe yUeOHOH 3a1a4u.

20 ConstHast Kuciota v | XITOPUIBI, yaeOnoe | Hayuaresi: PacmoznaBa | [lo3HaBarenbHBIC: ycTaHOBIIeHHE | OBiameHue yueb | 8§15
€e COJH. KayeCTBEHHasI 3aHATHE Th OIBITHBIM ITyTEM NPUYUHHO-CIIEICTBEHHBIX CBSI3eH. | CHCTEMOI HUK
peakius Ha COJISIHYIO KMCJIOTY U €€ KomMyHUKaTUBHBIE: YMEHUE C 3HAHUU
XJIOPU-NOH COJIM, a TAaKXKe OPOMHIIBI | TOCTATOYHON TOYHOCTHIO
u wop unel. [loayuar BBIPaXaTh CBOHM MBICITH B
BO3MO’KHOCTH COOTBETCTBHH C 33]]a9aMH H
HayuYuThcs:Vcronp30Ba | yCIOBUSIMU KOMMYHHUKAITHH.
Th IPUOOpETEHHBIC PerynsaTuBHBIC: TPUHATHE H
3HAHWS U yMEHUS B coxpaHeHHe yaeOHOH 3a7a4u.
MPaKTAYECKON
JIeSITEeTFHOCTH U
MOBCEAHEBHOM JKU3HU C
enpro 0e30macHoro
oOparieHus ¢
BEIIECTBAMHU U MaTe-
pHaNaMu u
HKOJIOTUIECKH
TPaMOTHOTO TTOBEICHUS
B OKpYKaIOIIEeH cpene
21 IT/pNe3. Pemenne npaktnue | Hay4dares: OnuceiBath | Ilo3HaBaTenbHBIE: TOUCK U Oco3HaHue yue6 | 816
[omyuenue AKCIIEPUMEHTAIIBH | CKast CBOIICTBa BEIIIECTB B BBIJIENICHHE HEOOX OTUMOM IEIIOCTHOCTH HUK
COJISTHOW KMCJIOTHl | BIX 3a]ad: pabota XOJIe Jie- nH(OpMAITNH; CHHTE3UPOBATh 3HAHUU KaK




U U3y4eHHe ee «[lonmyuyenune MOHCTPaIMOHHOTO U UMeEIoLINecs 3HAaHUS;, BEIOOD BayKHEHIIIEro
CBOJCTB. COJISTHOM KHCJOTBI nabopaTopHOro OCHOBaHUH U KPUTEPHEB IS KOMIIOHCHTA
1 U3y4YcHHUe ee JKCTIIEPUMEHTA. MOCTPOCHUS JIOTHYECKOH HenH HayYHOU KapThl
CBOWCTBY Co0moaaTh TEXHUKY paccyXIeHul, yMEHUE MOJTHO Mupa.
0e30MacHOCTH. BBIPa)KaTh CBOM MBICIIH.
IMoayuar Bo3mo:kHOCTH | KOMMyHUKaTHBHBIE:
HayuuThbes:PacriosnaBa | (opmupoBaHue U pa3BUTHE
Th ONBITHBIM IIyTEM TBOPYECKHX CIIOCOOHOCTEH.
COJISIHYIO KUCJIOTY U €€ PerynsaTuBHbIe: yMEHHE
COJIM, a TaKXEC 6p0MI/IIH)I OpraHu30BbLIBATE CBOIO
U UOIUJIBI. JIESITEIIbHOCTh, BLIOUPATH
CpeJICTBA JUIsl peau3alluy Lelnei.
Kucjopoa u cepa (74)

22 [Monoxenue Auorporus. yuebHoe | Hayuaresi: Onpenenste | [lo3HaBaTenbHbIE: BEIOOD OgBnajieHue Ha yueb | 8§17
KHCJIOpOJia M Cephl | AJUTOTpOIHAS 3aHATHE 3aKOHOMEPHOCTH OCHOBaHUH U KPUTEPHUEB IS YpOBHE O0IIETO | HUK
B TIEPUOJINYECKOU MOIH(pUKAIIHSL. U3MEHEHUS CBOMCTB CpaBHEHUS. obOpa3oBaHUs
cucreMe O3z0H —  Kak 3JIEMEHTOB B A- KoMMyHUKAaTHBHBIE: y4aCTBOBATh | CUCTEMOM
XUMHYECKUX IpOCTOE rpynmax, onpeAeneHre | B KOJUIEKTHBHOM OOCYKICHHUH 3HaHUH.
3JIEMEHTOB, COEIIMHEHNE MTOHATHUS AJJIOTPOIIHH. mpobieM; 0OMEHHUBATHCS
CTpOEHHE UX YMers 1aBath 00IIyIO MHEHHSIMH, TOHUMATh TIO3UIIHIO
aTOMOB XapaKTEPUCTUKY nmapTHepa.

3JIEMEHTOB M MTPOCTHIX
BEIIECTB MO PYIIITHI
KHCIIOpOa, OOBICHSTE,
ITOYEMY YHCIIO MTPOCTHIX
BEIIECTB B HECKOJIBKO
pa3 MPEBOCXOANUT YUCIIO
XUMHYECKUX JIEMEHTOB,
XapaKTepu30BaTh POJIb
030Ha B aTMocdepe
IMoay4yaTr BO3MOKHOCTH
HayYuThes. OOBSICHITD
3aKOHOMEPHOCTH
U3MCHCHHS CBOWCTB
snementoB IVA-

TPYIIIBL
XapakTepu3oBaTh

PeFYJIHTI/IBHBIei YMEHHE
OpraHu3oBaThb CBOIKO

NEeATENBHOCTD, ONPEACIIATD €¢
3a7a4d U OIlCHUBATH
JIOCTUTHYTBIE PE3yIIbTaTHI.




AJUIOTPOITHIO KUCIIOPOa
U Cephbl KaK OIHY M3
OPUYHH MHOTOOOPA3HsI
BEIIIECTB.

23 CaoiicTBa AJLTOTPOITHEIC yuebHoe | Hayuaresi: Xapakrepu3o | [lo3HaBaTenbHBIE: BEIOOD OgBnajieHue Ha yueb | §18
MPUMEHEHHE Cephl. | MOTU(PHUKAIIHN 3aHsATHE BaTh pu3nvecKue u HanOonee 3P PEeKTUBHBIX YpOBHE 00IIIETO | HUK

cephl XUMHUYECKUE CBOWCTBA CHOCOOOB pelIeHHs 3a]1a4 B o0pazoBaHus
(pomOuyeckas, CepHl, €€ AIUIOTPOITHBIE | 3aBUCHMOCTH OT KOHKPETHBIX CHCTEMOM
MOHOKIIHHAS). MOTU(UKALINY. YCJIOBUH. 3HAHUU.
Onoranms. Moayuar Bo3mMoxkHOCTH | KOMMYHUKAaTUBHBIE: YMEHUE C

HAYYUThCS: COCTABIATh | JOCTATOYHOM IOJIHOTON U

YpaBHCHUA peaKHI/Iﬁ, TOYHOCTBIO BbIpa’kaTb CBOU

IMMOATBEPKAAOUINX MBICJIM B COOTBETCTBUU C

OKHCIIUTCIBbHBIC U 3aJladyaMi U yCJIOBUSAMU

BOCCTAHOBUTCIBHBIC KOMMYHHKaIIUH.

CBOICTBA CCpHhI, PCFY.H}ITI/IBHBIG: IIPpUHUMATb U

CpaBHUBATH CBOWCTBA COXpaHsITh YUEOHYIO 3a/1a4y;

IPOCTHIX BEIIECTB CEPhl | CAMOCTOSTENBHO BBIAEIATh U

U KUCJIOPOJa, (opMHpOBATH I1EJTb; COCTaBIIATH

Pa3bsICHATH ITU IUIaH U IIOCJIEN0BATEIbHOCTh

CBOWCTBA B CBETE JECTBHMN.

mpeacTaBieHUi 00

OKHCIINTENBHO-

BOCCTaHOBUTENIBHBIX

mporeccax

24 CepoBomopoy. Cynbdusst, yuebHoe | Hayuartesi: Onpenensars | Ilo3HaBaTenbHEIE: YMEHHE OBnasneHue Ha yue6 | 8§19
Cynbdusr THUAPOCYITBOUL. 3aHATHE croco0 MOTydYeHHS OpPTraHU30BEIBAThH CBOIO YpOBHE 00IIIero | HHUK

CepoBonopon cepoBoIOpOa B JESTEIbHOCTh, BBIOUPATh 00pazoBaHUs

1ab0opaTOPHH H €ro CpencTBa IS peaju3aluy UeNed. | CUCTEMOM

cBoiictBa. Ilosyuar KoMMyHUKaTHBHBIC: MPUHUMATh | 3HAHUU.

BO3MOKHOCTD
HayunThes: OOCyxmaTh
U 3aIMCBIBATH
YpaBHEHUS PeaKLni,
XapaKTePU3YIOMINX
CBOIICTBa
CEpOBOIOPOJA, B

U COXPAHATH y4EOHYIO 3a1ady.
PerynstusHble: popMHpOBaHHE U
pa3BHUTHE YMEHHI BECTH
CaMOCTOSITENBHBIN ITOUCK, 0TOOP
nH(OpMAaIUH.




HOHHOM BHJC

25 Oxcun cepol (IV). CepHuuctblii  ra3. | yuebnoe | Hayuarcsi:Xapakrtepuso | [lozHaBaTenbHEbIe: OBnanenue yue6 | 8§20
Cepuucras CynbhuTh U | 3aHATHE BaTh okcug cepsl (1V), CaMOCTOSITENBHO BBIJIEIATH U CHUCTEMOU HHUK
KHCJOTa U €€ CONTM | THAPOCYIb(UTHI JIaBaTh XapaTePUCTHUKY (dbopMUpOBaThH LIENH; 3HaHWUH U

CEpOBOJIOPOJHON U aHAJM3UPOBATH BOIPOCHL, MpUMEHEHHE UX
CEpHUCTON KUCIIOoTaM, a | (hOPMHPOBATH OTBETHI. B YKM3HEHHBIX
TaKXKe UX COJISIM. KoMMyHHKaTHBHBIE: YYaCTBOBATh | CHUTYallUsIX.
IMosy4aT BO3MOKHOCTB | B KOJUIEKTUBHOM OOCYXKICHUH dopmupoBaHue
HAYYUTBCS: COCTABIATh | MpobieM; 0OOMeH MHEHHSIMH, YCTaHOBKHM Ha
YpaBHEHUS peaKIvii, MOHUMaHUE MO3UIIHH MTapTHepa. OTBETCTBEHHOE
XapaKTePU3YIOLINX PerynsTuBHbIE: CTABUTH YYEOHYIO | OTHOIICHHUE K
CBOMCTBA 9THX BEIIECTB, | 33]ja4y HA OCHOBE COOTHECECHUS OKpYyXKarolei
OOBSCHSATH IPUUYUHY TOT'0, YTO YK€ U3BECTHO U cperne,
BBINAJICHUS KUCJIOTHBIX | YCBOEGHO, U TOTO, YTO eIl HEOOXOJIMMOCTH
JOK el HEU3BECTHO. €€ COXpaHEHHsI.

26 Oxcug cepol (VI). Cynbdartsl. yuebHoe | Hayuarcsi:Xapakrepu3o | [lo3HaBaTelbHbIC: BBISBIISAT OgBnajieHue Ha yueb | §21
Cepnas xucnorau | ['mnpocynedarter | 3aHsTHE BaTh okcup cepsl (VI), 0COOEHHOCTH M TIPU3HAKU YpOBHE 00IIero | HHUK
e€ comu CepHbrit CEPHYIO KHCIIOTY, 00BEKTOB; PUBOANTH TIPUMEPHI B | 00pa30BaHUS

AHTUAPULL. OIIpeNeNsiTh CBOMCTBA Ka4yeCTBE BbIJIBUT'AEMBIX CHCTEMOH

Oneym. pasz0aBIIEHHOW cepHOU TTOJIO’KCHHM. 3HAHUH.

BzaumoneiicTBue kuciotsl. Moayuar KomMmyHuKkaTuBHbBIE:

KOHLIEHTPUPOBAH BO3MOKHOCTD B3aMMOJIEHCTBOBATh B X0O/I€

HOM CepHOM HayunThes: OnpenensT | rpynmnoBoil paboThI, BECTH

KHCJIOTBI c b IPUHAUI&KHOCTh JIMaJIor, y4acTBOBATh B

MeTajIaMu BEILIECTB K JMCKYCCHUU; IPUHUMATh JPYyroe
OIIpeNenEéHHOMY KJIacCy | MHEHHE U MO3ULIUH.
COEMHEHUH. PerynatuBHbIe: MPOrHO3UPOBATH
CormocTraBisiTh CBOICTBA | Pe3yNbTaThl YPOBHS YCBOCHUS
pa30aBiIeHHON U M3y4aeMoro MaTepuaa;
KOHLIGHTPUPOBAaHHON IPUHUMATE U COXPaHSTh
CEpPHOI KHCIIOTHI yueOHyI0 3a1auy.

27 OKHCIIUTENbHBIE
CBOIiCTBa
KOHILIEHTPUPOBAHHO
1 CepHON KHCIIOTHI

28 [1/pNed. Pemenue Pemenne npaktuue | Hayudares: PacnoznaBa | [lo3HaBaTenbHEBIE: BEISIBIATH OBnanenue yueb | 8§22
JKCHEPH- 9KCIEPH- cKast Th OIBITHBIM ITyTEM 0COOEHHOCTH M NPU3HAKH CHCTEMOH HUK




MEHTAJIBHBIX 337a4 | MEHTAJIBHBIX pabora pacTBOPBI KUCIIOT, 00BEKTOB; IPUBOANTH MMPUMEPHI B | 3HAHUN
o TeMe 3a/1a4 1o TeMe cynbduapl, CyabQUTHI, KayecTBE BbIIBUTAEMBIX
«Kucnopon u cepa» | «Kucmopon u Cynb(daTsl. TIOJIOXKEHUH.
cepay. Hcnonb3oBath KoMMyHHUKaTHBHEIE:
nproOpeTéHHbIC 3HAHUSL | B3aMMOJICHCTBOBATH B XOJIC
1 YMEHHA B IpYNIOBOW PabOTHI, BECTH
Hp.’:lKTPI‘-IGCKOfI Auaior, yaaCctBoBaTh B
JACATCIIBHOCTHU U JUCKYCCUH, IPUHUMATDL APYTroeC
HOBCGIlHeBHOﬁ KH3HU C MHCHHE U IIO3UIINHN, JOITYCKATh
1enbio 6e301macHoro CYIIIECTBOBAHHE Pa3HbIX TOYEK
o0palieHus ¢ 3pEHHUS.
BCIIECTBAMU U MaTeE- PCFYHHTI/IBHI)ICI OCO3HaHHu¢
puajlaMu U Ka4ueCTBa U YPOBHA YCBOCHMU,
JKOJIOTUYECKH BOJIEBAs CAMOPET YIS, KaK
TPaMOTHOTO MOBEIEHUSI | CIIOCOOHOCTH K MOOHIIN3AINN CHIT
B OKpYKalollleH cpere. Y SHEPrUuu
ITosy4atr BO3MOKHOCTD
HAY4YUTbCsA: BoluncnsaTh
10 XUMHUYECKUM
YpaBHEHUSIM Maccy,
00BEM U KOJIMYECTBO
BEIL[ECTBA OJJHOTO U3
IIPOAYKTOB PEAKIMH IO
Macce UCXOJHOT 0
BEIIECTBA, 00BEMY HITH
KOJINYECTBY BEILIECTBA,
COJIEprKalLIero ompe-
JIETIEHHYIO TOJIE0
npuMecei.
29 KoutponrsHas yueOHoe | Hayuartesi: npumensats | Ilo3HaBaTenbHBIE: OcymiecTBIATh | OBrnajzeHue
pabota Ne2. 3aHATHE 3HaHUS, YMEHUA U MOXCK HY)KHOU WH(OpMAIIH B CUCTEMOM
Pemenue HAaBBIKU, IIOIY4CHHbIC y4eOHHKe, aTiace. 3HAHUUI

paC‘léTHBIX 3agad

IIpU NU3Yy4YCHUHN TEMBbI

KOMMVHI/IKaTI/IBHBICZ YUUTBHCA
BbIpa’XXaTb CBOU MBICJIA B
COOTBCTCTBHH C 3aga4aMu U
YCIOBHUAMH KOMMYHUKAIIUHU.

Per YJIITUBHBIC: IPOTHO3UPOBATH




PE3YyJIbTAaThl YPOBHSA YCBOCHUC
HN3y4qacMOro Marcpuaa.

Aot u dgocdop (114)

30 [onoxenue azora | Hutpuapl. yuebnoe | Hayuartcsi: npumensts | [lozHaBaTenbHbIE: BEIOMPATh Ognanenue yueb | 8§23
u ochopa B dochuab 3aHSITHE 3HaHUE MEPUOANYECKON | Hanbosee 3 (HEeKTUBHEIC CUCTEMO HUK
MEPUOMYECKOI CHCTEMBI M CTPOCHHS CIOCOOBI pelleHus 3a/ay; 3HaHWMH.

CHCTEME. aToma mpH KOHTPOJIMPOBATH U OLICHUBATh
XapaKTePUCTHUKE MPOIIECC U Pe3yJbTaT
XUMHYECKUX DJIEMEHTOB. | JIESITETbHOCTH.
3HaTh CBOMCTBA a30Ta. KoMMyHUKaTHBHBIE:
Moay4aTt BO3MOKHOCTB | JOTOBapUBaThCA O
HAYYUTBCS. OOBSCHITh | paclpeneinceHud QyHKIMN 1
MPUYNHY XUMHYECKON poJieil B COBMECTHOU
WHEPTHOCTH a30Ta, JIeSITeITbHOCTH.

COCTaBIISITh YpaBHEHUsI | PerynsTuBHEBIE: yMeHHE
XUMHYECKUX PEaKIui, OpPraHU30BHIBATH CBOIO
XapaKTePU3YIOINX JIeITeIIbHOCTh, BEIOUPATh
XHMHUYECKHE CBOMCTBA CpeACTBa JIJISl peaiu3alivy eJIe.
a30Ta, U Pa3bACHATH UX

C TOYKH 3pEHUS

mpeacTaBieHUi 00

OKHCITUTENHHO-

BOCCTAHOBHTEIHHBIX

poreccax

31 AMMUaK. Non ammonws, yuebHoe | Hayuaresi: Onpenenste | Ilo3HaBaTenbHBIE: CTAHOBJICHHE YMenne ¢ yueb | §24
duznvecKue u JIOHOPHO- 3aHATHE MeXaHHU3M 00pa30BaHUs | MPUYMHHO-CIEICTBEHHBIX CBS3EH; | JOCTaTOUHOU HUK
XUMUYECKUE aKIICTITOPHBIH HOHA aMMOHHS, BBIOOpP Hamboee 3(hPeKTUBHBIX TTOJTHOTOU M
CBOICTBA. MeXaHN3M XUMHYECKUE CBOMCTBA Croco0O0B pelIeHus 3a1a9 B TOYHOCTBIO

ammuaka. [loxyuar 3aBUCHMOCTH OT KOHKPETHBIX BBIPaXaTh CBOH
BO3MO’KHOCTh YCIIOBUH. MBICTTH B
HAYYUTHCS: COCTaBIATh | KOMMYHHWKATHBHBIC: YMEHHE C COOTBETCTBHH C
YpaBHEHUS peakui, JIOCTATOYHOH TOYHOCTBEO 3aJa4yaMu U
XapaKTEePU3YIOITIX BBIpaXaTh CBOM MBICIIH B YCIIOBUSIMU
XUMHYECKUE CBOICTBA COOTBETCTBHH C yCIOBUSIMHU KOMMYHUKAIIHW;
aMMUaKa, ¥ Pa3biACHITh | KOMMYHHKAITUH. BIIaJICHUE

WX C TOYKHU 3pEHUS PerynsaTuBHbIE: YMEHHE MOHOIIOTUYECKO
TpeJIcTaBIeHu 00 OpPTraHU30BEIBAThH CBOIO Hu




JEKTPOTUTHYECKON JeATeIbHOCTh, BEIOUPATh JMaIOTHYECKOM
JUCCOLMAIN U CpeZACTBa IS peann3aluuy nened. | popmMaMu pedu;
OKHCIUTENBHO- MOCTpOEHUE
BOCCTAaHOBUTCIBbHBIX JIOTHYECKOM
MPOLIECCOB enu

paccy IeHUM.

32 [1/pNe5.ITonyuenne | [Tomyuenue npaktuue | Haywartes: momy4arts [TozHaBaTenbHBIE: yMEHHE BECTH | YMEHHE C yueb | 8§25
aMMuaKa u aMMuaKa u cKas aMMHaK peaKkIuen CaMOCTOSITENBHBIN TOUCK, OTOOp | JIOCTATOYHOU HUK
W3y4YeHHE €ro U3y4YeHUE ero pabora MOHHOTO OOMeHa H uHpOpMAaIH, ee MOJHOTOH 1
CBOICTB. CBOICTB JIOKa3bIBaTh OIBITHBIM npeoOpa3oBaHHE. TOYHOCTBIO

nmyTeM, 4To coOpanHbii | KoMMyHHKaTHBHBIE: BBIPAXXaTh CBOU
ra3 —ammuak [Moayuar | dopmupoBaHHe COOCTBEHHOIO MBICITH B
BO3MOKHOCTDb MHCEHHUA U ITO3UITUHN. COOTBETCTBHUHU C
HAYYHTBCS:aHAIN3UPOB | PerynsTuBHEIE: TUIAHUPOBAaHUE 3aja9aMu U
aTb PE3YJIbTATHI OIIBITOB CBOUX HeﬁCTBHﬁ B COOTBCTCTBHU YCI10BHUAMUA
U Aenath 0000IIaromue | ¢ MOCTaBICHHON 3a1auei 1 KOMMYHUKAIIHN;
BBIBOJIBI YCJIOBUSIMH €€ peasiu3allvi, B TOM | BIIaJICHHE
YlCJie BO BHYTPEHHEM ILIaHE. MOHOJIOTHYECKO
nu
JUAJIOTHYECKON
dhopMamu peun;
HOCTPOEHUE
JIOTHYECKOU
Lenu
paccyKIeHUM.
33 Conu aMMOHWUSL. Conu aMMOHWUSI. yuebHnoe | Hayuartcesi: Onpenensats | [1o3HaBaTenbHbIC: ycTaHoBieHHe | OBnajeHue yueb | 8§26
JIBOliHBIE COMH 3aHIATHE KAa4eCTBEHHYIO MIPUYUHHO-CIIEACTBEHHBIX CBS3E€H | CUCTEMOMU HUK
PEaKLUIO Ha HOH Y 3aBUCUMOCTH MEXAY 3HAaHUH

ammoHus. Hosyuar
BO3MO3KHOCTD
HAYYUTHCS: COCTABIATh
YpaBHEHUST XUMUYIECKHAX
peakuuii,
XapaKTEePU3YIOITIX
XHMHUYECKHE CBOMCTBA
CoJIe aMMOHUS, 1
Pa3bSCHSTH HX B CBETE

obbekramu. KOMMYHHUKATHBHEIE:
TUTAHUPOBAHUE TEITU U CIIOCOOBI
B3aHUMOJIECHCTBUS; OOMEH
MHEHUSIMHM, TOHUMaHUE TTO3UITHH
napTHepa.

PerynatuBHbIe: COXpaHeHUE
yueOHOU 3a/1auu; YUUTHIBATh
BBIJICJICHHBIC YUUTEIEM
OPHEHTHUPHI JICHCTBHSI.




npeACTaBIeHUH 00

3JIEKTPOITUTHUECKON
JUCCOIMAINN
34 A3zoTHas kucnora. | XHMH3M yuebnoe | Hayuartcsi: Comocrans | [lozHaBaTenbHbIe: yMeHue Bectd | OBnageHue yuebd | 8§27
Crpoenue TIOJTy4YEHUSI 3aHSTHE Th CBOICTBa CaMOCTOSTEIIBHBIN TIOUCK, OTOOP | CUCTEMOI HUK
MOJIEKYJIBI. A30THOI KUCIIOTHI paz0aBieHHON uHpOpMaIH, ee 3HaHUHU
CgoiicTBa OKuCIUTENbHBIC KOHLIEHTPUPOBAHHOM npeobpazoBaHue.
pa30aBlieHHOW | CBOICTBA a30THOU a30THOU KoMMyHUKaTHBHEIE:
KOHIIEHTPUPOBAHHO | KUCIIOTBHI. KUCJIOTHL. Y cTaHaBiIMBaT | (hopMHpOBaHUE COOCTBEHHOTO
¥ a30THOM KUCHIOTHI | B3aumoneiicTBue b [IPUHAJIEKHOCTh BeE- MHEHUS 1 TTO3UIIUM.
¢ MeTaJulaMu IIECTB K PeryniruBHbIe: MIaHUPOBaHHUE
onpeneN€éHHOMY KJIacCy | CBOMX JIEMCTBUN B COOTBETCTBUU
coeauHeHui. Ilosydar | c moctaBjaeHHOM 3aj1adel u
BO3MOKHOCTh YCIIOBHSIMH €€ peaj3aliu, B TOM
HAYYMTBCA: COCTABIISATh | YMCIIE BO BHYTPEHHEM IIJIaHE.
YpaBHEHUS XUMHUYIECKUX
peakuuii, nexanmx B
OCHOBE IIPOHU3BO/ICTBA
a30THOM KUCIIOTHI, 1
Pa3bICHATD
3aKOHOMEPHOCTH UX
IPOTEKaHUsI, COCTABIISATh
YpaBHEHUS peaKIuil
MEeXIy pa30aBiIeHHON U
KOHIIEHTPUPOBAHHOMN
A30THOM KUCIIOTON U
MeTajlaMH, OObICHSITE
UX B CBETE
TIPENICTaBIEHUH 00
OKHCIUTENBHO-
BOCCTaHOBHTEIBHBIX
IIPOLIECCOB
35 Conu azoTHOM Hutpats! n yuebnoe | Hayuartcsi: O6cyxnate | llo3HaBaTenbHbIE: CTAHOBJICHUE OBnanenue yue6 | 8§28
KHCIOTBI. A30THBIE | OCOOCHHOCTH UX | 3aHSTHE Ka4eCTBEHHYIO PEAKLHUIO | MPUYMHHO-CIEICTBEHHBIX CBSI3€H; | CUCTEMOM HUK
ynoopeHus Pa3IOXKEHUS MIPH Ha HATPAT-HUOH. BEIOOp Hamnboee 3 PeKTUBHBIX 3HAaHUU

Harp€BaHuun

IMoay4yaTr BO3MOKHOCTH
HAYYUThCH: OTINYATh

crroco0oB peHICHUA 3a1a4 B
3aBHUCUMOCTH OT KOHKPCTHBIX




COJIM a30THOU KUCJIOTBI
OT XJIOPUJIOB,
cynb(}aToB, Cylb(UAOB
U CyNTb(hUTOB,
COCTaBIISITh YPaBHEHUS
peaKkuuii pa3ioxKeHus
HUTPATOB

ycnoBuii. KOMMYHUKATHBHEIE:
YMEHHE C NOCTATOYHOU
TOYHOCTBIO BBIPAKATh CBOU
MEBICIIH B COOTBETCTBUU C
YCIOBUSIMH KOMMYHUKAIIHH.
PerynstuBHbIE: yMEHUE
OpPraHHU30BBIBaThH CBOIO
JIESITeIIbHOCTh, BLIOUPAThH

CpencTBa IS peau3aluy 1eIeH.

36 docdop. Benwiii, kpacubiii | yueOHoe | Hayuarcsi:Xapakrtepu3so | [losHaBatenbHble: yMeHue Bect | OBiajieHue yueb | §29
Annorponus Y YEPHBIN 3aHATUE BaTh aJUIOTPOIIHBIE CaMOCTOSITENBHBIN MTOUCK, OTOOP | CHCTEMOI HUK
docdopa. dhochop MOUGUKALIAN uHpopMaIuu, ee 3HaHUU
CaoiicTBa dhocdopa, cBoiicTa mpeoOpa3oBaHue.

0erroro M KpacHoro KoMMmyHUKaTHBHEIE:

dhochopa. [Mosyuar (dhopMupoBaHUE COOCTBEHHOIO
BO3MOKHOCTDb MHCEHHUA U ITO3UITUHN.
HAYYMTBCS: COCTABIIATh | PeryiasaTHBHBIC: IITAHUPOBAHUE
YpaBHEHUSI XHMUUECKAX | CBOUX JICWCTBUI B COOTBETCTBUH
peakiuu, C MOCTaBJICHHOM 3ajja4ueil u
XapaKTePU3YIOINX YCIIOBUSIMH €€ peaTu3aliuy.
cBoiicTBa (hocdopa

37 Oxcun pocdopa dochopHbIit yuebHoe | Hayuarcesi:Xapakrepuso | [losHaBatenbHble: yMeHUe BecTh | OBlazeHue yueb | 8§30
(V). @®ochopnas AHTHUAPUI. 3aHATHE BaTh CBOKMCTBA CaMOCTOSITEIBHBIN TIOUCK, OTOOp | CHCTEMOit HHK
kuciora u ee conu. | OprodochopHas tdhochopHoro anruapuaa | nHGOpPMAaIHH, ee 3HAHUH

KHCIIOTA. u pochopHOIt KHCTTOTEL. | MpeoOpa3oBaHUE.
I'mapodocdart- ITornMaTe 3HaYeHNE KoMMmyHUKaTHBHEIE:

HOH, MHHEPaTHHBIX dhopMHupoOBaHHE COOCTBEHHOTO
muruapodocdar- yIOOpeHH s MHEHHUSI ¥ TTO3HIIHH.

uoH. IIpocTeie n pactenuii Iomyuar PerynaruBHble: MIaHUPOBAHUE
CJIOJKHBIE BO3MOKHOCTb CBOMX JICHCTBUI B COOTBETCTBUU
MUHepalbHbIE HAYYHTBCS: COCTABJISITh | C MIOCTABICHHOM 3aaa4yeil U
yIo0OpeHuUsI YpaBHEHUS PEAKITHIA, YCIIOBUSMH €€ peaTu3allvy.

XapaKTepU3YIOIIIX
XMMHUYECKUE CBOICTBA
okcuna docdopa (V) u
thocdopHOIt KUCTOTHI, U
Pa3bsCHATH UX B CBETE




npeACTaBIeHUH 00
ANIEKTPOIUTUICCKOMN
JIMCCOLMAINN 1
OKHCITUTEIILHO-
BOCCTAHOBHUTEIIbHBIX
npoleccax, MpoBOIUTh
Ka4eCTBEHHYIO PEaKIUI0
Ha (ochaT-HoH.

38 Kontponbhas yuebHoe | Hayuartcsi: mpumenste | [lozHaBaTenbHbIE: ocyniecTBIsITh | OBrageHue
pabora Ne3. 3aHATHE 3HAHUS, YMEHUS U TIOWCK HYXHOU WH(poOpMaIuy B CHUCTEMOM
HaBBIKH, MTOJYYEHHbIE yaeOHUKe, aTiace. 3HAHUU
ITIPpU U3YyYCHUHN TEMbI KOMMVHI/IKaTI/IBHBIe: YUUTBCA

BbIpaXaTb CBOU MBICJIA B

COOTBETCTBHU C 33aJla9aMH U

YCII0BHUAMH KOMMYHUKAIUHN.

PCFY.HHTI/IBHBICZ IIPOrHO3UpOBAThH

pE3yNIbTATHI YPOBHSI YCBOECHHE

W3y4aeMoro MaTepuara.

Yraepon u kpemuuii (104)
39 [Monoxkenue Amtorponus yuebHoe | Hayuartesi:Xapakrepu3o | [1o3HaBaTelbHBIC: BHISBICHHE OsnageHue yueb | 8§31

yriepona u yraepona. AinMas, | 3aHSATHE BaTh deMeHTH |[VA- 0COOCHHOCTEH W MPU3HAKOB CHCTEMOM HHK
KpEMHHSI B rpaduTt, KapouH, TPYIIIBI (TIOATPYIIITHI 00BEKTOB; IPUBOANTH IPUMEPHL. | 3HAHUU
MEPUOIMYECKOI GbynepeHs yriieposa) Ha ocHOBE HX | KOMMyHHKATHBHBIE:
crucTeMe MOJIOKCHUS B B3aWMOJICHCTBHE B XOJI€
XUMHUYECKUX TEPUOIUYECKON TPYIIIOBO paboTHI, BETyT
JJIEMEHTOB. cucTemMe U JIAAJIOT, YY4aCTBYIOT B JMCKYCCHH;
Amtorponus 0COOEHHOCTEH CTPOCHUS | MPUHUMAIOT IPYTO€ MHEHHUE U
yrieposa. ux aToMOB. OOBSICHATh | MO3HIIUIO.

3aKOHOMEPHOCTH
M3MCHCHHUS CBOMCTB
sneMeHToB |VA-
rpynisl. Ilosyuar
BO3MOKHOCTh
HAYYHThCs: XapaKkTepus
OBaTh AJUIOTPOITUIO
yriepona Kak OfHy U3
MIPUYUH MHOTO00pa3us

PerynatuBHbIE: TPOrHO3UPYIOT
PE3yNbTaThl YPOBHSI YCBOCHUS

M3y4aeMoro MaTepuaa;
IPUHUMAIOT U COXPaHSIOT

y4eOHyI0 3a/1auy.




BCIIICCTB.

40 Xumuyeckue Ancopbuusi. yuebnoe | Hayuartcsi: OnuceiBath | Ilo3HaBaTenbHbIE: ocyniecTBIATh | OBnageHue yueo | 832
CBOICTBa HecopOuusi. 3aHATHE CBOICTBA BELIECTB B MIOWCK HYKHOU MH(popMaIuu B CHUCTEMOU HUK
yriepoaa. AKTHBUPOBaHHBIN xoJe Jie- yueOHUKe, aTiace. 3HAHUU
AncopOuusi. yroJb MOHCTPAIIMOHHOTO U KoMMyHUKaTUBHBIE: YUUTHCS

nabopaTopHOro BBIpa)KaTh CBOM MBICIH B
JKCTIIEPUMEHTA. COOTBETCTBHU C 3aJja4aMH U
Cobmioath TEXHUKY YCIIOBUSIMH KOMMYHHUKAIIUH.
0e30MacHOCTH. PerynsTuBHbIE: IPOTHO3UPOBATH
Omnpenensite CBOMCTBA pe3yJbTaThl YPOBHSI YCBOSHUE
MPOCTOTO BEIIECTBA M3y4aeMoro MaTepuara.

YIJIs, UMETh

IPE/ICTaBICHHE O

agcop6muu Ilomxyuyar

BO3MOKHOCTD

HAYYUTBCS: COCTABIISTh

YpaBHEHUS] XUMHUYECKUX

peakiuu,

XapaKTepU3YIOIUX

XUMHYECKHE CBOMCTBA

yriepoza

41 Oxcup yriaepoaa I"azorenepatop. yaeOnoe | Hayuarest Onpenenats | [lo3HaBaTenbHEIC: CTAHOBICHUE OBnanenne yueb | 8§33
(1) - yrapusiii ra3. | I'enepaTopHbIit 3aHATUE CTPOEHME U CBOMCTBA MIPUYHMHHO-CJIEICTBEHHBIX CBSI3€H; | cuCTEeMOM HUK
CgoiicTBa. ras. oxcuna yriepoaa (1), BBIOOpP Hamboee 3(hPeKTUBHBIX 3HAHUH
Ousnonornueckoe | [asndukarms ero (hU3MoIOTHIECKOE CITOCOOOB pPEIICHUS 3a/1a4 B
NeHCTBHE TOILINBA JEWCTBUE HA OPTaHU3M | 3aBHCUMOCTH OT KOHKPETHBIX

yenoBeka. Iloayuyar ycinoBuid. KOMMyHUKaTHBHBIE:
BO3MOKHOCTD YMEHHE C I0CTaTO4YHON
HAYYUTBCS: COCTABJIATh | TOYHOCTBIO BBIPAXKaTh CBOU
YpaBHEHUSI XUMHUYECKUX | MBICIH B COOTBETCTBUU C
peakuuii, YCIOBUSIMU KOMMYHHKALIHH.
XapaKTEPU3YIOMINX PerynsatuBHble: yMeHHE
CBOMCTBa OKCHA OpPraHU30BbHIBATH CBOIO
yraepona (II) JIesITeTbHOCTh, BEIONPATh
CpEACTBA JUIsl pealu3aluy Lenei.

42 Oxkcup yraepona Kapbonartsr. yuebnoe | Hayuartcsi: O6cyxnars | llpenmerHele: aHaIU3UPOBATh U OBnanenue yueb | §34

(IV) - yrnekucabnii | I'napokapOoHAThl | 3aHSTHE CBOMCTBa OKCHJA oTOMpaTh HHPOPMALHIO; CHCTEMOH HUK




ra3. YronpHas yrnepoaa (IV) Ilosy4aTt | BEIABHKEHHUE THIIOTE3 M UX 3HaHUHI
KHCJIOTa U €€ CONH. BO3MOKHOCTh 000CHOBaHUE; MOCTPOCHUE
Kpyrosopot HAYYHMTBCS: COCTABIATh | JIOTHYECKOH IIETIN pacCyKACHHM.
yriaepona u ypaBHEHHUE peaKIuy, KoMmMyHHKaTHBHBIE: BEIOOD
HU3Y4YEHHUE €T0 XapaKTepu3yrouen OCHOBaHUM U KPUTEPUEB C LIETBIO
CBOWCTB npeBpalieHue BBIJIENIEHUS TPU3HAKOB, YMEHUE C

KapOOHATOB B TOYHOCTBIO BBIPAYKaTh CBOU

THJIPOKApOOHATHL, MBICTT B COOTBETCTBHUH C

MIPOBOJIUTH 3aJladyaMHy U YCIOBUSMHU

KayeCTBEHHBIE PEAKIMKM | KOMMYHHKAIUH.

Ha okcuj yraepona (IV) | PerynsaTuBHbIE: TPUHITHE U

1 KapOOHAT-HOH cOXpaHeHUue yueOHO 3aJauu.

43 [1/pNe6. TTonyuenn | [Tonmyuenue npaktiue | Hayuyares: monydats u | [lo3HaBaTenbHBIE: ycTaHaBiMBaTh | OBlaseHue yueb | 836
€ OKCHJa yTiepona | OKCHJa yriiepoja | cKas coOMpaTh OKCHT MPUYNHHO-CIIEZICTBEHHBIE CBSA3U. | CUCTEMOM HUK
(IV) u u3yuenue (IV) u m3yuenue | pabora yraepona (IV) B KoMmMmyHuKaTHBHEIE: yMEHUE 3HAHUHI
€ro CBOMCTB. €ro CBOMCTB. nmabopaTopuu u ONPENENATH I[E€TH CBOETO
Pacno3naBanue Pacnio3naBanue JIOKa3bIBaTh HAJIM4HE 00y4YeHHsI, CTAaBUTh U
KapOOHATOB. KapOOHATOB. nanHoro rasza. Iosyuar | dbopmynupoBaTh 15 ce0st HOBBIC

BO3MOKHOCTD 3aJla4u B yuede u
HayuuThes:Pacrio3HaBa | 103HaBaTENbHOM NESITENBHOCTH,
Thb OIBITHBIM ITyTEM pa3BUBATH MOTHBBI U UHTEPECHI
YIJIEKUCIIBIN Ta3, CBOEH MMO3HABaTENbHON
KapOOHAT - ¥ CUJIMKAT- JEeSITENBHOCTH.
uoHbl. Ucnons3oBaTh PerynaruBHbie: IPOrHO3UPYIOT
MIpUOOPETEHHBIC 3HAHUS | PE3YNbTAThl YPOBHSI YCBOCHUS
1 YMEHUS B U3y4aeMoro MaTepuaa;
IIPAKTUYECKON IPUHUMAIOT U COXPaHSIIOT
JESATEIbHOCTH U yueOHy0 3a1auy.
MTOBCETHEBHOMN KHU3HH C
LeNBI0 6€30IacHOro
oOparieHus ¢
BEILIECTBAMU U MaTe-
puasamMu u
9KOJIOTHYECKH
IrpaMOTHOTI'O ITOBEJCHUS
B OKpY)Karollel cpene

44 Kpewmnwii u ero Oxcupg KpeMHus yuebnoe | Hayuartcsi:Conocrasnar | IlozHaBaTenbHble: ycTaHaBauBath | OBiageHue yue6 | 837




COCIIMHCHUSL.
Crekio. LlemenT.
Oxcupa KpeMHus

(V).

3aHATHUC

b CBOICTBa OKCHJIOB
yriepoja u KpeMHus,
OOBSICHSITH IPUYUHY UX
paznuuusi.
YcranaBnuBaTh o
XUMHYECKOM (popmyiie
MPUHAIICKHOCTh
BEILIECTB K ONpEALIIEH-
HOMY KJIaccy
coeauHenui. Iloayqar
BO3MOKHOCTh
HAYYUThCS: 3aMnuchIBaT
b YPAaBHEHMSI pEaKLIM B
3JIEKTPOHHO-HOHHOM
Buje. OCyIEeCTBIATh
B3aUMOIIPEBPAIICHIS
KapOOHATOB U
THIPOKapOOHATOR.
PacrioznaBaTh OMBITHBIM
MyTEM YTIEKUCIIBIN ras,
KapOOHAT - M CHJINKAT-
VIOHBI.

NPUYHHHO-CIIEICTBEHHBIC CBSI3H U
3aBHCUMOCTH.
KoMMyHUKaTHBHbIE:
TJIAHUPOBATH IIEJTH M CIIOCOOBI
B3aMMOJICHCTBHYSI, TOHUMATh
MO3ULUIO IPYTOTr0, Y4aCTBOBATH B
KOJUIEKTUBHOM OOCYKACHUH
npo0sieMbl. PeryisiTuBHEIE!
NPUHUMATE U COXPaHSTh
y4eOHYIO 3a/1auy; YIUThIBATh
BBIJICTICHHBIEC YYUTEIEM
OpPUEHTHUPBI ICHCTBUS.

CUCTEMOH
3HAaHUU

HUK

45

O000111EH1E U
CHCTEMAaTH3aIIUI
3HAHUM.




46 Kontponbhas yuebnoe | ITosyuar Bo3MoxkHOCThL | [lo3HaBaTebHEIE: Oco3HaHue yue6 | 831-38
pabota o Teme 3aHATHE HAYYUTHCS: BEIMOMHAT | cCaMOCTOSTENBHO BBIACIATE U LENTOCTHOCTH HUK
«Hemeranmb» b 33JIaHUS HA 3aJlaHHbIe | (DOPMHUPOBATH LIENH; MOJTy9EeHHBIX

TeMbl. [lenats AHAJIM3UPOBATH BOIIPOCHL U 3HaHUM.

OIpe/ieTICHHBIC BHIBOABI | (HOPMHPOBATH OTBETHI.

IIpu pCHICHNH 3a1a4 KOMMVHHK&THBHLIC: Y4aCTBOBATHh
KOJUIEKTUBOM B OOCY>KACHUH
npo0yieM; OOMEH MHEHHSIMU,
IIOHMMATh ITO3ULMIO [TapTHEpPA.
PCFYHHTI/IBHI)IC: IIPUHUMAIOT U
COXPaHSIOT YUeOHYIO 3a71a9y;
COCTaBIISIIOT IJIaH U
IIOCJIE0BATEBHOCTh AEUCTBUM.

Metanisl (134)

47 [Tonoxenmne Merammaeckas yaeOnoe | Hayuaresi:Xapakrepuzo | [lo3HaBaTebHEIE: BRISIBICHHE OBnanieane yueb | 8§39
METaJlJIOB B CBSI3b. 3aHATHE BaTh METaJUIbI Ha 0CcO0EHHOCTEH U MPU3HAKOB CHUCTEMOM HUK
MIEPUOANYECKON Merannueckas OCHOBE X TIOJIOKEHUS B | 0OBEKTOB; IPUBOANTH IPUMEPHI. | 3HAHHIA
cucreMme KpHUCTaJTHYecKast MIepUOINIECKON KoMMyHUKaTHBHEIE:

XUMHYECKUX pemieTka cucreMe u B3aMMOJICHCTBHUE B XO/I€
2JIEMEHTOB. 0COOEHHOCTEl CTPOCHUS | TPYIIIOBOM pabOTHI, BEAYT
Merannmmaeckas nx aToMOB. OOBSACHATH | JAWAJIOT, YIaCTBYIOT B TUCKYCCHH;
CBSI3b 3aKOHOMEPHOCTH MPUHAMAIOT APYroe MHEHHE 1

HM3MEHEHUS CBONCTB
METaJUIOB 110 NEPHOAY U
B A-rpynnax. Ilosxyyar
BO3MOKHOCTD
HayuuTbesi: Mcenenosa
Th CBOMCTBA U3y4aeMbIX
BEILIECTB. IPUMEHATh
3HaHUS O
METAJIINYECKON CBSI3U
JUISL Pa3bsCHEHUS
(u3NIeCKNX CBOIMCTB
METaJIJIOB

HO3ULHIO.

PerynatuBHbIe: IPOrHO3UPYIOT
PE3yNbTaThl YPOBHSI YCBOCHUS
M3y4aeMoro MaTepuaa;
IPUHUMAIOT ¥ COXPaHSIIOT

y4eOHYyI0 3a/1ady.




48 Haxoxnenune Haxoxnenune yueOHOe Hayuarcsa:Ilons3oBatee | [lo3HaBaTenbHbIC: ycTaHaBIMBaTh | OBIageHUe yueb | 840
METaJIJIOB B METaJIJIOB B 3aHITHE st uH(opManueit u3 MIPUYUHHO-CIICACTBEHHBIC CBS3U U | CUCTEMOM HUK
MIPUPOJIE U MIPUPOJIC U 00IITHE JIPYTUX UCTOYHUKOB JUIS | 3aBUCUMOCTH. 3HAHUU
CHOCOOBI UX CHoCOOBI UX MOJITOTOBKH KPATKUX KoMMYHUKaTHBHEIE:

MTOJTyYCHMSI. MOJYYCHUSL. cooOmienuit. ['0ToBUTH TJIAHUPOBATH IIEJTH M CIIOCOOBI
KOMITbIOTEPHBIC B3aUMOJICHCTBUS, IOHUMATh
MPE3CHTAIUY 110 TEME MO3UIIMIO IPYTOro, y4acTBOBATh B
IMoayyaT BO3MOKHOCTD | KOJUIEGKTUBHOM OOCYKICHUH
Hay4YnThes: Vcrnone3oB | mpoGiemsl. PerynsarruBHble:
aTh MPUOOPETEHHBIC MPUHUMATH U COXPAHSITh
3HAHWS U YMEHUS B y4eOHYIO 3a/1auy; YYUThIBATh
MIPAKTUYECKON BBIJICIICHHBIC YUUTEIIEM
JESITeILHOCTH U OPUEHTHPHI JICHCTBHUS.
MMOBCEIHEBHOM KU3HU C
IETbI0 OE30ITacHOro
oOparieHust ¢
BEIIECTBAMHU U MaTe-
pHanaMu u
9KOJIOTUYECKH
TPaMOTHOTO TTOBEIECHUS
B OKpYKalollleu cpene

49 XUMHYECKHE Onextpoxumudec | yaeOHoe | Hayuaresi: mons3oBathe | IIpemMeTHBIC: aHAIM3UPOBATH U OBnanieane yueb | 8§41
CBOHCTBA KHH psif 3aHATHE S AIIEKTPOXUMHIIECKIM oTbupats UHGOPMAIIHIO; CHUCTEMOM HUK
MeTaiioB. Psn HaIpsDKEHUS PSIOM HaTpsOKEHUH BBIIBIDKEHUE THUTIOTE3 U MX 3HaHUU
AKTUBHOCTH MeTaIIoB (P METaJlJIOB, COCTAaBJISTh 000CHOBaHUE; IIOCTPOEHUE
METaJIOB CTaHIAPTHBIX YpaBHEHUS XUMUYECKUX | JIOTUYECKOH IETTH PACCYKICHHIM.

3JIEKTPOIHBIX peakiuu, KoMMmyHWKaTHBHEIE: BEIOOD
MTOTEHIINAJIOB XapaKTEPU3YIOITIX OCHOBAHUI U KPUTEPHEB C IEITBI0
METAaIlJIOB) CBOICTBa METAJLIIOB BBIJICIICHUS TTPU3HAKOB, YMEHHUE C
IMosy4aT BO3MOKHOCTh | TOYHOCTHIO BBIPaXKaTh CBOU
HAYYUTHCSA: OOBSCHATH | MBICIHA B COOTBETCTBUU C
CBOIICTBa METAIIJIOB B 3a/la4YaMHy U YCIOBUSIMHU
CBETe Mpe/ICTaBICHUH KOMMYHUKAIIHH.
00 OKHCITUTEIHHO- PerynsaTuBHBIC: TPUHATHE H
BOCCTaHOBUTEIHHBIX coxpaHeHHe yaeOHOH 3aa4u.
mporeccax
50 [{enounbIe Comu menouynsix | yueOHoe | Hayuaresi:xapakrepuzo | Ilo3HaBaTenbHBIE: CTAHOBJICHHE OBnajseHue yueb | 8§43




MeTaJUIbL: METaJIJIOB. 3aHATHE BaTh ILIEIOYHBIE MIPUYMHHO-CIIEICTBEHHBIX CBS3EH; | CUCTEMOM HUK
HaxO0X/ICHUE B AHOMambHBIE METaJuIbI 110 BbIOOp Hambomnee H3PPEeKTUBHBIX 3HaHUU
IpUpoJE, CBOMCTBA MIOJIOXKEHUIO B CHOCcO0O0B pelIeHHs 3314 B
(1)I/I3I/I‘IGCKI/I€ u ICIIOYHbBIX HCpHOIlH‘IGCKOﬁ 3aBUCUMOCTH OT KOHKPCTHBIX
XUMHYECKHE METaJIIOB TaOJHIIE ¥ CTPOCHUIO yCIIOBHIA.
CBOICTBa aromoB IToyuar KoMMyHUKaTHBHBIE: yMEHHUE C
BO3MO’KHOCTh JIOCTATOYHOM TOYHOCTHIO
HAYYMTBCSA COCTABJIATh | BBIPAXKaTh CBOU MBICIIH B
YpaBHCHUA peaKHHﬁ, COOTBECTCTBUU C YCIOBUAMHA
XapaKTEPU3YIOIINX KOMMYHHKAIUH.
CBOICTBA LIEITOYHBIX PerynsaTuBHbIe: yMEHHE
METaJUIOB M UX OpPTraHHU30BbIBAThH CBOIO
COCHHHeHHﬁ, u ACATCIBPHOCTD, BBI6I/IpaTB
OOBSICHATH UX B CBETE CpeACTBa JUISl peaIN3allUU LIEJIeH.
npe/ICTaBlIeHH 00
3JIEKTPOITUTUYECKON
OUACCOUAIN 1
OKHCJIUTENBHO-
BOCCTaHOBUTEJIBHBIX
IIPOLIECCOB
51. OKCHUIBI U
TUJIPOKCHIBI
LIET0YHBIX
METaJlJIOoB.
IIpumenenue
LIET0YHBIX
METaJlJIOB
52 [lenounozemensH | lllenounozemens | yueOHoe | Hayuartcs: [IpenMerHbIe: aHATM3UPOBATH H OBnanenue yueb | 8§44
13 HbIE METAJLIbI B 3aHATHE XapaKkTepU30BaTh 0oTOMpaTh HHPOPMALHIO; CHCTEMOM HUK
Metaibl. Haxoxn | mepuonnyeckoit sneMeHThl [IA-rpynmnsl BBIJIBUKEHUE TUIIOTE3 U UX 3HAHUI
€HUE B IPUPOJIE. cucreme I10 MOJIOXKEHUIO B 000CHOBaHUE; ITOCTPOCHUE

Kanenmit u ero
COEIMHEHNS.
JKEcTkocTh BOIBI U
CITIOCOOBI €é
yCTpaHEHHUS

MEPUOINYECKOM
TaOJIMIIE ¥ CTPOCHUIO
atomoB Iloayuar
BO3MOKHOCTD
HAYYUTBCS: COCTaBIIATh
YpaBHEHUS PEaKIti,

JIOTUYECKOU LIETH pacCyKICHUN.
KoMMyHHKaTHBHBIE: BEIOOD
OCHOBaHUH U KPUTEPHEB C LIENBIO
BBIJIEJICHNS IPU3HAKOB, YMEHHE C
TOYHOCTBIO BBIpaXkaTh CBOU
MBICJIA B COOTBETCTBHUH C




XapaKTEPU3YIOLTIX
CBOICTBA MarHus M €ro
COCIMHECHUM, 1
OOBSICHSITE X B CBETE
MpeJCTaBIeHUI 00

3ala4yaMi U yCJIOBUSAMU
KOMMYHHKAaIIUU.

PerynsaTuBHbBIC: TPUHATHE U
coXpaHeHHe yUeOHOH 3a1auu.

3JIEKTPOIUTUYECKON
JUCCOLHUAlLIU U
OKHCIIUTENHHO-
BOCCTAaHOBUTCIBHBIX
polieccax.

53 AJTIOMUHUMA. ITonsitue yaeOnoe | Hayuaresi: coctaBnsate | [lo3HaBaTenpHBIC: OCYIIECTBIATh | OBiameHue yueb | 8§46
Haxoxnenue B «aM(pOTEpHOCTDY | 3aHATHE YpaBHEHUSI XHMUUECKUAX | IMOUCK HY)KHOW WH(POPMAINH B CHUCTEMOMU HUK
npupoze. CBOWCTBa | Ha MpuMepe peakIuii, yaeOHHUKe, aTiace. 3HAHWH
aJIOMUHUSA COEIMHEHNH XapaKTEPU3YIOLIUX KoMMyHUKATUBHBIE: YUUTHCS

AJITFOMUHU S O6H_H/Ie CBOMCTBA BbIpaXaTb CBOU MBICJIA B
amromunvist. [Tomyyar COOTBETCTBHU C 33aJla9aMH U
BO3MOKHOCTDb YCII0BHUAMH KOMMYHUKAIUHU.
HAYUYUThCA: OOBACHATh | PeryiasTuBHble: IPOrHO3UPOBAThH
3TH peaKLiu B CBETE Pe3yJIbTaThl YPOBHSI YCBOCHUE
HpeacTaBIeHuN 00 U3y4aeMoro MaTepuaa.
OKHCJIUTENBHO-
BOCCTaHOBUTENIBHBIX
IIPOLIECCOB

54 AmdboTepHOCT yuebHoe | Hayuaresi: mokaspiBaTe | Ilo3HaBaTenbHBIE: ycTaHOBIIeHHE | OBnajzieHne yueb | 847
OKcHIa U 3aHATHE am(GOTepHbII XapakTep | NPUYMHHO-CIEACTBEHHBIX CBSI3€H | CHCTEMOM HUK
TUIPOKCHIA COEAMHEHHUS, COCTABIIATh | U 3aBUCHMOCTH MEXKIY 3HAHUH
AIOMUHUS ypaBHEHUS obbexkramu. KOMMyHHKaTUBHbIE:

COOTBETCTBYIOILUX IUTAHUPOBAHUE LETU U CIIOCOOBI
XUMUYECKUX PEaKLHil B3aMMOJICHCTBUS; OOMEH
Ioay4aT BO3MOKHOCTh | MHEHHUSMH, IOHUMaHKE MTO3ULINN
HAYUYUThCS: OOBSICHATh | mapTHepa. PeryasTuBHeIe:

UX B CBETE cOXpaHeHHUE yueOHO! 3a1au;
IpeACTaBICHUH 00 YUUTHIBATh BBIJICJICHHBIE
JJEKTPOTUTHYECKOM YUUTEIEM OPUEHTHPHI JCHCTBHA.
JHCCOLIMAINN

55 Keneso. Keneso B cBere yuebnoe | Hayuartcsi: O6cyxnate | llo3HaBaTenbHBIE: TIOMCK U OBnanenue yue6 | 848
Haxoxzaenue B MpeACTaBICHU 3aHATHE CTPOEHHE aTOMa KeJe3a, | BblIeNeHne Heo0XoauMon CHCTEMOH HUK




npupoze. CoiictBa | 00 OBP. ¢uznveckue u MH(OPMaIIK; CHHTE3UPOBAThH 3HaHUU
xKeresa XUMHUYECKUE CBOWCTBA UMeEIoLINecs 3HAaHUS;, BEIOOD
xene3a [Moayuar OCHOBaHUH U KPUTEPHEB IS
BO3MOKHOCTD MOCTPOCHUS JIOTHYECKOH HenH
HAYYUTBCS: PA3bICHATH | PacCyXACHWH, yMEHHE ITOTHO
CBOICTBA Xkele3a B BBIPAXKATh CBOU MBICIIH.
CBETE MpeICTaBICHHN KoMMyHUKaTHBHbIE:
00 OKHCITUTEIHHO- (dbopMupOBaHUE U pa3BUTHE
BOCCTaHOBHTEIBHBIX TBOPYECKHX CIIOCOOHOCTEH.
nporeccax u PerynstuBHbIe: yMeHHE
AJIEKTPOIUTHYECKON OpPraHU30BHIBATH CBOIO
JICCOITUAITAN JeATeIbHOCTh, BEIOUPATh
CPEICTBA JUISI peaTu3allii IEIeH.
56 CoenuHeHUS JKeneso B cBeTe yaebnoe | Hayuaresi: 3HaTh Ilo3HaBaTeNbHEIE: BRISIBICHUE OBnanenne yueb | 8§49
xKenesa. MpEeNCTaBICHUN 3aHATHE CBOICTBA 0COOEHHOCTEH 1 MPU3HAKOB CHUCTEMOM HHUK
06 OBP. coenuHennii Fe+2 u Fe+ | 00bEKTOB; MPUBOAUTE IPUMEPBI. | 3HAHHIA
XUMHUYECKHE 3 Hoayuar KomMmyHuKaTHBHBIE:
CBOMCTBA BO3MOKHOCTh B3aMMOJZCHUCTBHUE B XOIE
OCHOBHBIX HAYYUTBCS: COCTaBJIATh | IPYIIIOBON paOOTHI, BEAYT
COeAMHEeHUH] YpaBHEHUS peakiyil B JIMAJIoT, y4acTBYIOT B AUCKYCCHU;
XKeJle3a B pa3HbIX CBETE MpeICTaBICHUN IPUHUMAIOT IpYroe MHEHUE U
CTEIEeHsIX 00 3JIEKTPONUTUYECKON | MO3ULUIO. PeryisTuBHbIE:
OKHCJICHUSL. JUCCOLUAINN U IPOTHOZUPYIOT PE3yIbTAThI
[onsTre o OKHCIINTENBHO- YPOBHS yCBOCHUS H3Y4aEeMOI0
KOppO3UH BOCCTaHOBUTENIBHBIX MaTepuasa; IpUHUMAIOT U
mporeccax COXPaHSIOT y4eOHYIO 3a1ady.
57 [1I/pNe7 Pemenue Pemenne mpaktude | Hayuyaresi: BemmonasaTe | [IpenMeTHble: aHAIM3APOBATH U OBnanenne yue6 | 850
9KCIEPUMEHTAIIBHBI | SKCIEPH- cKast JKCIIEPUMEHTAJIbHbIE 0oTOMpaTh HHPOPMALHIO; CHCTEMOH HUK
X 3aJa4 1o TeMe MEHTaJIbHBIX pabora 3aa4i UHAUBUIYQJIBHO | BBIABHIKEHHUE MMIIOTE3 M UX 3HAaHUH

«Meramisl 1 UX
COEIMHEHUS

3a71a4 I10 TEME
«Dnementsl JA—
ITA-rpynn
MEPUOINYECKOM
TaOJIULIBI
XAMHUYECKUX
3JIEMEHTOB.

pa3HBIMU CcIIocO0aMu
IMoay4yaTr BO3MOKHOCTH
HAYYUThCS: BEIOUPATH
Hauboree
PaLMOHATIBHBIN X0
peleHus, AenaTth
BBIBO/IbI HA OCHOBaHHH
HAOJIFOIEHU N

000CHOBaHUE; IIOCTPOCHUE
JIOTUYECKOU LIETH pacCyKICHUN.
KoMMyHHKaTUBHBIE: BEIOOD
OCHOBaHUH U KPUTEPHEB C LIENBIO
BBIJICJICHNS IPU3HAKOB, YMEHHE C
TOYHOCTBIO BBIpaXkaTh CBOU
MBICJIA B COOTBETCTBHUH C
3aJlauaMH U YCJIOBUSIMHU




KOMMYHUKalUH. PerynsTuBHele:
NPUHSTHE U COXpaHEHUE yueOHOH
3aJauu.

58. IToaroroBka k
KOHTPOJIbHOU
pabote
59 Koutponrsuas yuebHoe | Hayuarcsi: npumMensats | [lo3HaBaTenbHBIC: BEIOOD
pabora Ne4. Tlo 3aHATHE 3HAHUS, YMEHUS U HanOomnee 3P PeKTHBHBIX
Teme «MeTaibi» HaBBIKY, TOTyYEHHBIC CIOCOOOB pelIeHs 3a/1a4 B
pY U3yYEHUH TEMBI 3aBHCHMOCTH OT KOHKPETHBIX
ycioBuii. KOMMyHHKaTHBHBIE:
YMEHHE C I0CTATOYHON ITOJIHOTOU
Y TOYHOCTBIO BBIPAXKaTh CBOH
MBICJIA B COOTBETCTBHUH C
3aJlauaMH U YCIOBUSMU
KOMMYHUKAaIIUH. PeryinsTuBHble:
NPUHUMATE U COXPAHSTh
yaeOHYIO 3a/1a9y;
CaMOCTOSITENbHO BBIACIATh U
(opMHpOBATH I1EJTb; COCTaBIIATH
IUIaH U IIOCJIEN0BATEIbHOCTh
JIEHCTBHM.
OcCHOBBI OpPrann4yeckoil Xummuu(44)
60 Opranmndeckas Opranunyveckue yueoHoe | Hayuartesi: OOcyxxaare | Ilo3HaBaTenbHBIE: OCymiecTBIATh | OBrnajzeHue yue6 | 8§51
XUMUS BEILIECTBA. 3aHATHE OCHOBHBIE TI0JIOKEHUS IIOMCK HY>XHOU MH(popmanuu B CHCTEMOM HUK
XUMHYECKOe TEOPUU CTPOCHUS ydeOHHKe, aTiace. 3HaAHUU
CTpPOCHHE. OpPraHMYEeCcKUX KoMMyHHMKaTUBHBIE: YUUTHCS
CtpyKTypHBIE coequHeHn A.M. BBIPA)KATh CBOU MBICIIU B
thopmysl Byrneposa Iloayuar COOTBETCTBHH C 33a4aMu U
Uzomepust. BO3MOKHOCTD YCIOBUSIMU KOMMYHHKALIHH.
Uzomepsr. HAYUYUThCS: 3alIUCHIBAT | PerynsTuBHbIe: NPOrHO3UPOBATH
OyHKIMOHATBHBI b CTPYKTYPHBIE Pe3yJbTaThl YPOBHSI YCBOCHUE
€ IPyIIIBI (hopMyIIBI OPraHUYECKUX | M3y4aeMoro MaTepuala.
BEILIECTB Ha PUMEpE
AJIKaHOB
61 VYTI1eBogopOIBI. VYTI1eBOJOpOIBI. yuebnoe | Hayuartcsi: O6cyxnare | [lo3HaBaTenbHble: yMeHHe OBnanenue yue6 | §52-53
[IpenenbHble n AJIKaHBL. 3aHATHE OTAENBHBIX OpPraHU30BbIBATH CBOIO CHCTEMOH HUK




HenpenensHbIe I'omomnorust. npeacTaBUTENeH JeATeIbHOCTh, BEIOUPATh 3HaHUH
YTJIEBOIOPOIBI. T'omomnoru. aJNKaHOB (MeTaH, TaH, CpeACTBa ISl pealu3aluy Lelnei.
I'omonoruueckas npomnad, OyTaH), UX KoMmMyHUKaTUBHBIE: TPUHUMATH
pa3HOCTb ¢buznueckue u Y COXPaHATH yUeOHYIO 3a/auy.
Henpenensubie XUMHYECKUE CBOWCTBA, PerynstuBHbIe: popMUpoBaHHE U
YTJIEBOIOP OB orpeeNeHus pa3BUTHE YMEHUH BECTH
(anmkeHsl). TOMOJIOT OB, CaMOCTOSITENBHBIN MTOUCK, OTOOP
MexayHapoaHas TOMOJIOTHYECKOTO psiia | MHGOpMAaIny.
HOMEHKJIaTypa MoayuaTr BO3MOKHOCTH
AJIKEHOB. HAYYUTBCS: COCTABIIATh
[Nonumepuzanus CTPYKTYpHBIE POPMYIIBI
AJIKaHOB.
HayuaTtcs: CocTaBisTh
CTPYKTYPHYIO (popmyity
JTHIICHA, €r0
(duzndeckue n
XUMHYECKIE CBOMCTBA,
Ka4eCTBEHHBIE PEAKIINH
Ha HelpeelbHbIe
YTJIEBOOPOIBI.
IHosy4aT BO3MOKHOCTD
HAYYUTBCS: COCTaBIIATh
CTPYKTYpHBIE (POPMYITBI
TOMOJIOTOB 3THJICHA
62 Henpenensubie Maxkpomonekynsl. | yaebHoe | Hayuaresi: Ilo3HaBaTenpHBIE: BEIOUPATH OBnanenue yue6 | 8§54
YTIIEBOIOP OJIBI ITommmep. 3aHATHE CocTaBIATECTPYKTYpHY | HanOoiee 3¢ (heKTUBHBIE CHCTEMOM HHK
Monomep. 10 (hopMyIly aLleTuiIeHa, | CIOCOOBI pEIIeHHs 3a1ad; 3HAHUH.
OnemeHTapHoOe ero (huznveckue u KOHTPOJINPOBATh U OLICHUBATh
3BeHO. CreneHb XUMHUYECKUE CBOWCTBA IPOLIECC U PE3yJAbTaT
MOJIMMEPU3aLuU Iosy4yaT BO3MOKHOCTD | JIESITENbHOCTH.
HAY4YUTbCS: cocTaBiATh | KoMMyHHMKaTHBHBIE:

YpaBHEHUST XUMUYECKUX
peakuuii,
XapaKTEePU3YIOITIX
CBOMCTBA alleTHIEHa

JOrOBapuBaThCA O
pacripeneneHun GyHKIUN 1
poJiell B COBMECTHOU
JeATeIbHOCTH. PerynsTuBHble:
YMEHHE OPTaHU30BhIBATH CBOIO




JIEATEIbHOCTh, BRIOUPATH
CpelCTBa JUIsl Peaii3allit IIeneil.

63 [IpousBoaHkie OnHoaTOMHBIE yuebnoe | Hayuartcesi: O6cyxnare | IlpenMerHbie: aHaTM3UPOBATh U Ognanenue yue6 | §55-58
YTJIEBOIOPOJIOB. npe/ienbHbIe 3aHSTHE olpeJieNieHre CIUPTOB, | OTOMpaTh HHPOPMALIHIO; CHCTEMOM HUK
CrupTsl CIHPTHI. o6yt Gopmyry BBIJIBM)KEHHE TUIIOTE3 H UX 3HAHWH.
OyHKIMOHATBHAS CIIHPTOB, 000CHOBaHUE; MOCTPOCHUE
rpymnma. ¢duznonornyeckoe JIOTUYECKOM LIETIH PacCyKIECHUM.
MHoroatoMHbIe JeliCTBUE METaHoJa 1 KoMMyHUKaTUBHBIE: BEIOOD
CIHPTHI. ATaHOIIa Ha OpPTraHU3M OCHOBaHUI U KPUTEPHEB C IIEIBIO
Kap6onosie IMoay4aT BO3MOKHOCTD | BBIJICNICHNUS IPU3HAKOB, YMEHHE C
KHCJIOTHI. HAYYUTBHCS COCTABJISITh | TOYHOCTBHIO BHIPAXKATh CBOU
Kapbokcunbnast YpaBHEHUS peaKIvii, MBICJIA B COOTBETCTBHUH C
rpyIma. XapaKTePU3YIOINX 3aJlauaMH U YCIOBUSMHU
CnoxxHbIe Y3QUPHI. CBOMCTBa CITUPTOB KOMMYHUKAIIUH.
Mpeuia Hayuarcsi: onpenensate | PeryidaruBHble: IPUHATHE U
Kupsr. (hopMyIlbl MypaBbHHOW | cOXpaHEHUE yU4eOHO 3a1auu.
KanopuitHocTb 1 YKCYCHOM KHCIJIOT,
MUIIN UMETh NIPEJCTABICHUE O
YraeBonsl. CJIOKHBIX 3pupax
64 Kap6onoBrie Hayuarcsi: onpenensith
KHCIIOTBI. MOJIEKYJISIPHbIE
CroxxabIe 2QUPEI (hOpMYITBI TITFOKO3HI,
65 YrneBonsl caxapossbl, Kpaxmaa,
66 AMMHOKHCIIOTEL. LIETITIOJIO3bI,
Benku Ka4yeCTBEHHYIO PEaKLIUIO
67 HOJ'II/IMepBI Ha I'IFOKO3Yy M Kpaxmall,
OHMOJIOTHYECKYIO POITh
TJIFOKO3BI M CaXapOo3bl
68. Urorosas
KOHTPOJIbHAS

pabota




COZAEPXAHUE YYEBHOI'O [IPEAMETA xumus 10 kiacc

No pasnaensl Tembr

1. | Beenenue [Ipenmer opranmdeckoit xumMuu. CpaBHEHHWE OPraHUYEeCKUX COEIUHEHHH C
HeopranuyeckuMmu. IlpupopHble, HCKYCCTBEHHBbIE M CHHTETHUECKHE OpraHUYecKue
COEJIMHEHU.

2 | Tema 1. BanentHoCcTb. XMMHYECKOE CTpPOEHHE KAK IIOPSINOK COCIUHEHUS aTOMOB B
Teopus MOJIEKYJIE COIJIaCHO WX BaJeHTHOCTH. OCHOBHBIE TOJIOXKEHUS TEOPHUH XHMHUYECKOIo
CTpOEHUS CTpOEHHUsI OpraHn4eckux coenuHeHHui. [loHATHE O TOMOJIOrMM U TOMOJIOTaX, U30MEPHH U
OpraHMYecKHX | M3oMepax. XuMudeckue GopMysbl B MOJETH MOJIEKYT B OPTaHUYEeCKOW XUMUH.
COCJIMHEHUN

3 | Tema 2. [Ipuponueiii ra3. Anxansl. [lpupomssrii ra3z kak TormmmBo. Ilpeumyrnectsa
VYri1eBog0opol | MPUPOAHOrO rasa nepea ApyruMu Bujgamu Toriusa. CocTaB MPUPOAHOTO rasa.

Bl ¥ IX A &1 X a H Bl: TOMOJIOTHYECKUN PsJl, M30MEpHs U HOMEHKIJIaTypa aJIkaHOB.
TIPUPOTHBIC XUMHUYECKHE CBOMCTBa ajKaHOB (Ha IpUMEpe METaHa W dTaHa): TOpEeHHE, 3aMeleHHE,
HUCTOYHUKHI pasnoxeHue u AeruapupoBanue. llpuMeHeHre alkaHOB Ha OCHOBE CBOMCTB.
A 7 K € H BI. DTHIICH, €ro MoJydeHue (IeruIpUpPOBAHUEM dTaHa U ACTHApaTAInCH
JTaHoia). XWMHYECKHE CBOMCTBAa OTWJIEHA: TOpEHWE, KA4eCTBEHHBIE pEaKIuu
(obecuiBeunBanue OpOMHOM BOIBI M pacTBOpa IIEpMaHTaHaTa Kajusl), TUApaTaIyd,
nonuMepusanud. IlonustuneH, ero cBoictBa U npuMmeHeHue. lIpuMeHeHUE >TUJIEHA Ha
OCHOBE CBOMCTB.
AnxanueHb U Kayduy K u. [loHITHe 00 ankanueHax Kak yrieBog0poIax C
IBYMS IBOWHBIMH CBS3IMH. XHWMHYECKHE CBOWCTBAa OyTraaweHa-1,3 © wm30mpeHa:
obecriBeunBaHre OpPOMHON BOJIBI M ITOJIMMEpPU3aNNs B Kaydyku. PesnHa.
A 1 K M H Bl. AlICTHJICH, €r0 TONIYYCHHE MHUPOIN30M METaHa W KapOWIHBIM
crrocoOoM. XWMHYECKHEe CBOWCTBA alleTHIICHA: TopeHue, obeciiBeunBaHe OPOMHON BOBI,
MIPUCOENNHEHNE XJIOPOBOJOpoNa W Tuapartanus. llpuMmeHeHWe ameTwiieHa Ha OCHOBE
cBoiicTB. Peakius monuMepusanyuu BUHWIXIOpraa. [[oMTuBUHMIXIIOpU U €ro MpuMeHEHHE.
b e 1 3 0 1. Ilomyuenue OGeH30a U3 TeKCaHa M arleTHiIeHa. XUMHYECKHE CBOMCTBA
OeH3oma: TOpeHue, TallOTeHHpPOBaHWE, HUTpoBaHHWe. lIpuMeHeHne OeH307a Ha OCHOBE
CBOIICTB.
H e ¢ T 5. CoctaB u nmepepaborka Heptrn. Hedrenpomykrel. beHsun u monstie 00
OKTaHOBOM YHCIIE.

4 | Tema 3. EnvHCTBO XMMHYECKOM OpraHM3alliM >KMBBIX OPraHU3MOB. XMMHYECKHH COCTaB
Kucnopozacon | KWBBIX OPTaHU3MOB.
epxarye C o u p 1 51 [lomyyenne sTaHONa OpO’KEHMEM TIIOKO3BI M THpATAIlMEH ITHJICHA.
oprannueckune | ['mapokcuipHas rpynma Kak QyHKOnuoHanmbHas. llpencraBieHue o BOIOPOIHOW CBS3H.

COEIMHEHUS U
ux
MPUPOAHBIE
HUCTOYHUKHI

XWMUYEeCKAE CBOWCTBAa DJTaHONA: TOPEHWE, B3aWMOJIEHCTBHE C HATpHeM, OOpa3oBaHHE
MIPOCTHIX M CIOXKHBIX 3(UPOB, OKUCIEHUE B ampAeruia. llpruMeHeHne 3TaHONa Ha OCHOBE
CBOWCTB. AJIKOTOITU3M, €ro MOCIEACTBUSA U TpenynpexaeHne.  [loHATHE 0 TpenenbHBIX
MHOTOaTOMHBIX CIUpTax. [JHIepuH Kak TMpeNCcTaBUTENh MHOTOATOMHBIX CIHPTOB.
KadectBennas peakmusi HA MHOTOATOMHBIE CITUPTHL. [[pruMeHenne rmuteprHa.

Kamensub it yrons @ eHoa Kokcoxumuueckoe mpous3BOICTBO U €ro
npoayknus. llomydenune QeHoma KOKCOBaHHMEM KaMEHHOro yriid. BsanmMHoe BiHsIHHE
aTOMOB B MoJekyne (eHoma: B3aMMOACWCTBHE C THIPOKCHUAOM HATPUA W a30THOU
kucnoroi. llomukonaeHcanus ¢eHona ¢ GopManbIeruoM B (QEeHOIOPOPMATBICTHIHYIO
cmony. Ilpumenenvre heHoma Ha OCHOBE CBOWCTB.

A npger u bl [lomydeHne ambIeruIoB OKHCIEHHEM COOTBETCTBYIOIIUX
CHUPTOB. XUMHYECKUE CBOMCTBA aIbJETHJIOB: OKUCIIEHHE B COOTBETCTBYIONIYIO KUCIIOTY H
BOCCTAHOBJICHHE B  COOTBETCTBYIOIMi crupT. [lpumenenwe Qopmampaeruga u
areTajabJIeru/Ia Ha OCHOBE CBOMCTB.

Kapb6oHnoBbsie kucioT bl [lomydenne kapOOHOBBIX KHCIOT OKACICHUEM
aNbJIETU0B. XWUMHUYECKHE CBOWCTBA YKCYCHOW KHUCIOTH: OOIIME CBOWCTBA C
HEOPraHMYECKUMHU KUCIIOTAMH H peakius stepudukanmu. [IpuMeneHne yKkCyCHON KUCITOTHI
Ha OCHOBE CBOMCTB. Bpicuime >XUpHBIE KHUCIOTHI Ha IIpUMEpPE MaJIbMUTHHOBOA U
CTEapHUHOBOI.




CnoxHbie dpups u xup bl [lonydenue cnoxHbIx 3QUpPOB peakmuei
stepudmkanuu. CioxHbie 3QUpHI B IPUPOE, UX 3HaucHKE. [[puMeHeHre CIIOKHBIX 3(hUPOB
Ha OCHOBE CBOMCTB.

JKupsl kak croxHbIe 3Upbl. XUMUYECKUE CBOMCTBA XXUPOB: THAPOIH3 (OMBLICHHE)
Y THAPUPOBAHUE KUJKUX KUPOB. [IpuMeHeHue ;KkupoB Ha OCHOBE CBOMCTB.

Y roaeB onabl. YrueBodbl, X KiaccuUKaius: MOHOCaXapuiabl (TIHOKO03a),
Jcaxapuibl (caxaposa) M mojrcaxapuipl (KpaxMai U IeJUTr0103a). 3HaYCHUE YIIICBOJIOB B
JKUBOW TPUPOJIC M B KU3HU YeJIOBeKa. [JIF0KO3a - BEIIECTBO C JIBOMCTBEHHOW (yHKIIMEH -
aTBACTUAOCIUPT. XUMHUYECKUE CBOMCTBA TIIOKO3BI: OKHCICHHE B TJIFOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHUE B COpPOUT, OpokeHHE (MOJIOUHOKHCIOE W CIUpTOBOe). [IpumeHeHue
TJIFOKO3bI HA OCHOBE CBOMCTB.

Hucaxapuapl u nonucaxapupl. [loHATHE O peakuMsX TMOIUKOHJEHCAUU U
TUPONIM3a Ha TIPUMEPE B3aNMOIPEBPAIIICHUH: TIIIOK03a TONHCAXapHl.

Tema 4 .
AzoTcomepxa
e
COCJIMHEHUS U
nux

A M 1 H bl [lonstue 06 amuHax. [TonmydeHne apoMaTHYECKOTO aMHHA - aHUIJIMHA -
13 HUTPOOEH301a. AHMIIMH KaK OpraHWYecKoe OCHOBaHHE. B3amMHOe BIMSHHE aTOMOB B
MOJIEKYJIe aHWJIMHA: 0CJIa0JIeHHe OCHOBHBIX CBOWCTB M B3aUMOJICHCTBHE C OPOMHON BOJIOM.
IIpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMUHOKUCIIOT bl. [lonydeHrne aMHUHOKHCIOT U3 KapOOHOBBIX KUCIIOT U

HaXO0XJICHUEC B TUAPOJIN30M OEJIKOB. XuMuueckue CBOMCTBa AMHWHOKHCIIOT KakK aM(bOTepHBIX
JKUBOU OpraHUYeCKUX COEIMHEHUMN: B3aUMOJIEUCTBUE CO 1I€I0YaMHU, KUCIOTaMU U JPYT C APYroM
Ipupoe (peaxkumsa monukoHAeHcanwu). llenTuaHas cBa3p W modmmentuabl. llpumenenue
AMHUHOKHUCJIOT HA OCHOBE CBOMCTB.
b e 1 x u. llomydyenne OenkoB peakmueld MOJMKOHJCHCAIINA AMHHOKHCIOT.
[lepBruHas, BTOpUYHAS M TPETHYHAS CTPYKTYPHI OENKOB. XWMHUYECKHE CBOWCTBA OEITKOB:
rOpeHue, JeHaTypalus, THAPOIU3 U I[BETHBIC Peakiui. bruoxumudeckue QyHKIUN OCIKOB.
I'enernueckasi CBsI3b MEXIYy KiaccaMyd OpPraHMYecKuX coenuHeHud.  HykienHoBbie
kucnoTel. CHHTE3 HYKIEHMHOBBIX KHCJIOT B KJIETKE M3 HYKIeOTH10B. OOLIHii TIaH CTPOSHUS
nykineornaa. CpaBaenue crpoenus u yuakuuii PHK u IHK. Pojibs HyKIIEHHOBBIX KUCIIOT B
XpaHEHUW W Tiepenave HaciencTBeHHON uH(popmarmu. [loHsTHE 0 OHMOTEXHONOTMU W
T€HHON WH)KEHEPHUU.
Tema 3. ® e pwme HT . OepMeHTHI KaKk OHOIOTHYECKHE KaTaIM3aTOPHI OCITKOBOM
buonornueck | mpupompl. OcobenHoctn  ¢GyHKIHOHWpoBaHWs (QepmeHToB. Pomp  QepmeHTOB B
Y aKTUBHBIC YKU3HEIEATEIbHOCTH KUBBIX OPTaHU3MOB M HAPOJAHOM XO3SIICTBE.
OpTaHUYeCKHe B u 1 awmuH bl [lonstie o ButamuHax. Hapymienus, cBsi3aHHbIE C BUTAMIUHAMH:
COCIIMHEHUS ABUTaMHUHO3bI, THIIOBUTAMHHO3Bl W THIEPBHTAMUHO3bI. Butamma C Kak TMpencTaBHTENb
BOZIOPACTBOPUMBIX BHTAMHHOB M BUTAMHH A KaK MPEICTaBUTENh >KHPOPACTBOPHMBIX
BHUTaMHHOB.
I' o p M o v bl. IloHATHE O TOPMOHaX KaK TyMOPAIbHBIX peEryIsATOpPax
JKU3ZHEIEATEIbHOCTH JKUBBIX OpPraHu3MoOB. VHCYNWMH W aJpeHalliH KakK MPeICTaBHTEIN
ropmonoB. [Ipodunaktuka caxapHoro quabdera.
JlekapcrTtBs a. JlekapcTBeHHas XUMHS: OT HATPOXHUMHH 10 XUMHOTEPAITHH.
ActprH. AHTHOWMOTHKH W AucOakTepno3. Hapkorwdeckwe BemectBa. Hapkomanwus,
0opb0a ¢ Helt U mpoduIaKTHKA.
Tema 6. MckyccTBeHHB € IO0JHM e p bl. [loTydeHne UCKyCcCTBEHHBIX
HckyccTBeHH | mONMMMeEpoB, KaK MPOIYKTOB XUMHUYECKOW MOAU(DHUKAIIMN TPUPOITHOTO MTOITUMEPHOTO CHIPHSL.
ble U HckyccTBeHHBIE BOTOKHA (alleTaTHBIN IIIENIK, BUCKO3a), HX CBOMCTBA U MTPUMEHEHHE.
CUHTETUYECKH CuHTEeTHYECKHE MOJTHUMep bl. [lonmydyeHre CHHTETHYECKIX TTOIMMEPOB

€ IIOJIMM CPbIL

peakuusaMU IOJIUMEpHU3allMi W IMMOJIMKOHJACHCALIUU. CprKTypa MOJINMCPOB J'IPIHefIHafI,
Pa3BCTBJICHHAA W TIPOCTPAHCTBCHHAS. Hpe,Z[CTaBI/ITeJ'II/I CHUHTCTHYCCKHUX IIJIaCTMaccC:
MOJIMDTUJIICH HU3KOTO HW BBICOKOI'O [JABJICHUA, IIOJTUIIPONUIICH W IOJIMBUHUWIIXJIOPUA.
CUHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH M KaIIPpOH.




TEMATHYECKOE INTAHUPOBAHME C ONIIPJIEJIEHUEM OCHOBHBIX BUI0B YUYEBHOM JIEATEJBHOCTH 10 kiacc

Wudopm.-meTomuy.
Ne Tema ypoka ONeMEeHTHI COepP)KaHUs obecrnieueHue. Jomamm Hata
/n OKcnepuMeHT [TnanupyemMsble pe3yiabTaThl Hee ypoka
(Tun ypoka) (H-nemoHcTp. OCBOCHHMS MaTepHaja 3a/laHu
JI-nabGopart.) e
1 2 3 4 5 6 7

Henn: Co3nats ycinoBus i (OPMHUPOBAHUS MPEICTABICHIH 00 OpraHMYECKON XUMHUH KaK HayKe, 0 e€ BKJIAJIC B M3YUCHHE BEIIECTB, COCTABIISIFOIINX OPraHU3MbI PACTCHHIA, )KHBOTHBIX,

Beenenue (1 yac)

YCJIOBCKa (HeHHOCTHO'OpI/IeHTaHI/IOHHaSI, CMBICJIOIIOUCKOBAas KOMHeTeHHI/II/I).

1. 1.IIpenmer
OpraHnYeCcKOu XUMHH.

[Ipeamer opranndeckoit
xumud. CpaBHeHME
OpraHWYECKUX COeAUHEHUHN
C HEOpraHUYECKUMH.
IIpuponHsie,
UCKYCCTBEHHBIE U
CUHTETUYECKUE
OpPraHUYECKUE COCUHEHUSL.

Konnekius opraHuueckux BEIIeCTB,
MaTepuasoB U U3JIENNI U3 HUX.
Cxema, Tabnuiia Knaccuukauu
OpTraHWYECKUX COeAUHEHUH.
IIpesenTanys

3HAaTh KITaCCU(PUKAINIO OPTaHHUCCKUX BEIIECTB:
NPUPOJIHBIE, HICKYCCTBEHHBIE U CHHTETHUYECKHE,
OIIPEICIICHUS:

a) BUTAJIM3M.

6) dorocunTes (P).

Xapaxmepuzosams 0cOOEHHOCMU OP2AHUYECKUX
COeOUuHeHUl.

Ymems npueooums npumepwr opeanuneckux coeOurenul

(1).

§1, Ne3-5

Heasn: Co3aath yCcIoBUs ISl TOT'O, YTOOBI yJAIIIUECS:

Tema 1. Teopusi cTpoeHusi OpraHu4ecKux coenqunenuii (6 yaca)

*  MOJYYMJIH CHCTeMy 3HaHMil B 00J1aCTH MaTepHAUCTHIECKON Teopun oprannueckoi xumuu A. M. Bytieposa

e  MOIJIY NPHMEHSATH 3HAHMS. U1 O0BSACHEHUS HEOOXOAUMOCTH MOSIBJICHHS B OPTaHUYECKOH XUMUHM MAaTEPHATUCTHIECKOIN TEOPHH; MOTJIHM PacKPhIBaTh OCHOBHBIE MOJIOKEHHS TEOPHU
XxuMuueckoro crpoerus A.M.byTiepoBa, okasbIBaTh HalpaBIeHUs €€ NaIbHEHIIEro pa3BUTHsA, a TakKe OOBSICHATh 3HAUEHUE TEOPUH B HayKe U NMpakTuke. Ha KOHKpETHBIX npumepax
MOTJIH pacKpbIBaTh MUPOBO33PEHUIECKOE, HAyYHO-TEOPETUIECKOE U MPUKIIATHOE 3HAUCHUE TEOPUH CTPOEHHUS, TOKA3bIBaTh €IMHCTBO BEIIECTB MPUPOBI U €€ 3aKOHOB. (IIEHHOCTHO-

OpHUEHTAlMOHHAsA, CMBICJIOITOMCKOBAs KOMHCTeHHI/II/I).

2 OcHoBHbIe noJio:keHusi | BaneHTHOCTh. Xumudeckoe | J[. Momenu MOJIEKya H30MEPOB 3namb OCHOBHBIE TIOJIOKEHUS TEOPUH CTPOCHHS 82,
TEOPUH CTPOEHHSI CTPOCHHUE KaK MOPSIOK OpTraHWYECKHX COCIMHEHNN OpraHMYECKHX COSANHCHUH. Nel,2;
OpraHM4ecKux COCTMHEHHSI ATOMOB B [Ipesenramms Ymemv 0OBSICHATD IOHATHS: BaJICHTHOCTh, XUMHYIECKOE coo01IeH
coeTHHEHMIA. MOJIEKYJIE COTJIACHO HX CTpPOCHHE, YITIEPOAHBIH CKENeT, ust
Ypox u3ydeHus u BasleHTHOCTH. OCHOBHBIC CTPYKTYpHAasi n3oMepHsi, GOpMyYIIbl MOJIEKYJISIPHbIE U
MIEPBUYHOTO TIOJIOXKEHHS TEOPUH CTPYKTYpHBIE
3aKpeIUICHHs] HOBBIX CTPOEHHSI OpPraHMYECKHX
3HAHUU coenuHeHuil. M3omepus,

H30MEpEI
3 3 OcHOBHBIE IlonsiTHE O rOMoONIOrUY U J. Mogenu monekyn 3HATPH OIPE/ICIICHHS: TOMOJIIOTHYECKHUH PSI U §2 no




M0JIO’KEHHUS TeOPHH
CTpPOeHUs
OpraHM4ecKux
coenqunenmii (Ypok
KOMIUIEKCHOTO
npuMeHeHus 3YH
yYaIMuUCst)

roMoJiorax.

TOMOJIOTHYECKAsT Pa3HOCTh, TOMOJIOTH
Ymems npusooums npumepsi ocHogHbIX Kiaccog
OP2AHUYECKUX COCOUHEHUTI U UX 20MOTI0208

KOHIIa,
Ne4,6
coo0I11eH
us

BxongHasi KOHTPOJIBH 1
padora

Xumuuyeckue (popMy.abl
U MOJIeJIM MOJIEKY.1 B
OpraHvYyecKoil XuMuM.
Ypok u3yueHusi HOBbIX
3HAHUMH

J. Moaenu Momnexyn

O0001menue u
cUCTeMAaTHU3 AN
3HAHUH 10 TeMe

IIOBTOPHU
Tb TEMY

Ilesb: co3maTh yCIOBHS AJIsI TOTO, YTOOBI YUaIIUECS:
MOJIYyYHIU CHCTeMY 3HAHUI 0 MHOrooOpa3uM yriieBOAOPOJOB, NX HOMEHKIATYPE H H30MEPHUH, O IPOCTPAHCTBEHHOM CTPOSHHH OPTaHWYECKHUX COCIMHEHUH, HX XUMHYECKOM
B3aUMOJIEHCTBHH, CIIOCO0AX MOMYYECHHS U IPUMEHEHHSL.
MOIJIM NPHMMEHSATh 3HAHMS U O0OBSICHEHNS! XMMHYECKHX CBOMCTB YITIEBOIOPOIOB, CIOCOOOB MX MOMY4YEHHMS, B3aUMOCBSI3H MEX Ty KI1acCaMH YIJIEBOAOPOIOB;
PO OJIZKHIIN Pa3BUTHE TI03HABATEIbHBIX HHTEPECOB, HHTEIIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH B MpoLiecce PeleH s XUMUYECKUX 3a/1a4, IPH OCYILECTBICHHH TOUCKa
XMMHYECKOH MH(pOpMALUK U ee IIPe3eHTalluH B BUIE IPOEKTa;

NpHOGPeIH NPAKTHYECKHE HABBIKH B IUTAHNPOBAHUH U IIPOBEACHUH SKCIIEPIMEHTOB, OIMCAHUH M 000OIIECHNH PE3yIbTaToOB HAOIIOEHHH, IPECTaBICHUHN Pe3yabTaTOB HAOII0ACHNUI

Tema 2. YriieBoaopoasl M UX NPUPOIHbIe HCTOYHUKH (164acoB)

(yueOHO-TIO3HABaTeNIbHAS, KOMMYHHKATHBHAsL, peIeKCHBHAS KOMIICTCHIIUH

7-9 | 1-2.TlpuponHsblii ras. [Ipupoansrii ra3 xak CD-Xumusi-2 1Bek 3HaTh IPUPOIHBIE HCTOYHUKH YTIEBOIOPOIOB — §3. Ne
AJIKaHBI. TomuBo. [Ipeumyiectsa Mopnenu MoIEKy alKaHOB IIPUPOJIHBIN ra3, COCTaB aJIKaHOB, TOMOJIOTUYECKUM Pl 57,8
(Ypoxk uzyuenus u MIPUPOJHOTO ra3a mnepen IIpesenrarnms IpesieNbHbIX YTIIEBOI0POA0B coo01ieH
nepeuyHo20 3aKpenseHus | APYruMH BUAAMU TOIUIUBA. Ymems npusooums npumepsvt uzomepog arkanoa, ust
HOBbIX 3HAHUIL) CocTaB mpUpOIHOTO Ta3a. COCMasnams hopMyibl U30MeEPO8, HA3bIBAMb UX NO

AJTKaHBI: TOMOJIOTHIECKUH MedcOyHapoonoti Homenkaamype UFOIIAK
psiz, H30MEpHs U
HOMEHKJIATypa aJKaHOB.

10 | 3. AJxaHsL XUMHUYECKHE CBOICTBA CD, xoMmbroTepHas PE3SHTAIIS 3HaTh XUMUYECKHE CBOMCTBA aJIKaHOB HA MpUMepe MeTaHa, | §3, ymp.
XUMHUYECKUE CBOMCTBA. AJIKaHOB (HA TIpUMeEpe JTaHa: 9-11
[Tpumenenne. MeTaHa M 3TaHa): TOpeHue, peaKIiK TOPSHNS, 3aMEICHUs], TeTHAPHUPOBAHIS, OCHOBHBIE

(Ypox uzyuenus u
NepeUtHO20 3aKpensieHUs
HOBbIX 3HAHUIL)

3aMeIleHue, Pa3IOKEHHE U
JETHIPUPOBAHUE.
IIpumeHeHne ankaHoB Ha
OCHOBE THX CBOMCTB.

CIOCOOBI TIOTYIEHUS
Ymemwv cocmasnsime ypagnenus coomsemcmeyrouux
peaxyuii




11 4. ANKeHBI: COCTaB, AJIKEHBI: TOMOJIOTHYECKUI CD-Xumus-2 1Bex 3HaTh COCTaB aJIKEHOB, TOMOJIOTHUECKHIA Psil, TOMOJIOTH, 84,
CTpOEHHE, H30MEepHS, psiz, M30MEpHs U J1: momydeHne 3THIICHA peaKiyen BU/IBI N30MEPUH: CTPYKTYPHAsI H30MEpUSsl, N30MEpHUs VYup.2-4
HOMEHKJIATypa, HOMEHKJIaTypa aJKEeHOB. JeTHpaTaliy dTaHoJa. TIOJIO’KEHHUST KPATHOW CBSI3M, XUMHYECKHE CBOMCTBA aJIKEHOB!
TIOTy4eHHne OTHIIEH, €ro MoJTy4YeHHe KauecTBeHHbIE peakiy Ha KpaTHYIO a) peakuys AerHAPHPOBaHNSI.

(YpOK KOMIIJIEKCHOTO (merumpupoBaHUEM dTaHA U | CBS3b. 0) peaxuys IerupaTamnmm.

npumeHenus 3YH JeTUIpaTalueii STaHoa). Monenu MoJIeKya alKeHOB B)peaxius TUIPUPOBAHUS.

yUaInMucst) XUMHUYECKUE CBOHCTBA T)peakiys THApaTaIyy.
STHJIEHA: TOpEHHE, ) peaKIys TaIoreHUPOBAHUS
Ka4eCTBEHHBIEC PEeaKIUu YMeTh coCTaBIATh (OPMYITBI U30MEPOB aJIKEHOB, Ha3bIBATh
(obecuBeunBaHre OPOMHOM nx no Homenknarype UFOITAK,cocraBisTe ypaBHEHUs
BOJIBI M PacTBOpa COOTBETCTBYIOIINX PEaKIUN
NepMaHTaHaTa Kajus),
THpaTALHSL.

12 | 5. AnkeHsl. Peaxius monumepusanum. CD — «KyObImkay» 3HaTh OCHOBHBIE TIOTMMEPBI, MIACTMACChI 84,
(Ypox KOMIIEKCHOTO [Tonuatunen, ero cBoicTBa J: xomutekmst 00pa3ioB U3 MOJIMATHIEHA | YMETh COCTABIATh ypaBHEHUE PeaKMK MoUMepu3anuu Ha | Y1p.6,8,
npumenenus 3YH U IIPUMEHEHUE. IIpUMepe STUIICHA coo011eH
yYaIMMUCs) IIpumeHneHue sTUIEHA HA us

OCHOBE €0 CBOWCTB.

13 | 6. O6o0IEeHNE 1 YrpakHeHUs] B COCTaBJICHUH 3HATh COCTAB aJKaHOB, aJIKCHOB, TOMOJIOTHYECKHUI PsiJI,
cUCTeMaTH3alus 3HAHUH | XUMUuYecKux hopmyi, TOMOJIOTH, BU/IBI U30MEPUH: CTPYKTYPHAS U30MEPHS,

10 TeMaM «AJIKaHBD» U uzomepoB. CocTaBiieHue M30MEPHS TOJIOKEHUS KPATHOM CBSA3H, XUMUUECKHE

«ATKEHBI» YPaBHEHUH peaKLuii, CBOMCTBA AJIKAHOB, AJIKEHOB:

(YII3Y) WIITIOCTPHP YIOIITHX Ymerb cocTaBisTh HOPMYIIbI H30MEPOB aJIKAHOB, AJIKEHOB,
XH1M.CBOWUCTBA U Ha3bIBaTh X 1o HomeHknaType MIOITAK, coctaBnsaTh
TEeHETHYECKYIO CBA3h YpaBHEHHS COOTBETCTBYIOLINX PEaKITHiA
Pemenue 3amau

14 | 7. AnkagueHsl. [Tonstue 06 yrineBomoponax | Ilpesentanms 3HATh COCTaB AJKA/INCHOB (IUEHOBBIE YTIICBOJOPOMIBI), §5.ymp.
(Ypok n3yueHus HOBOTO | C ABYMS ABOHHBIMH MOJUMEPHI, KaydyK{ 2,3,
MaTepuana) CBSI3SMU. YMeTh COCTaBIATh YPABHEHHUS PEAKIIUii, XapaKTEPU3YIOIIUX | COOOIIeH

XHUMHUYECKHE CBOMCTBA XUMHYECKHE CBOWCTBA alIKaJHEeHOB: a)peaKIusl Hs
Oyramuena — 1,3 u TaJIOTCHUPOBAHUS,

M30MpeHa: 00eCIBEYNBAHIE 0)peaknys moIuMepru3auu

OpOMHOIA BOIBI U

TTOTIMMEPH3AIHS B KAYIYKH.

15 | 8. Kayuyxku. Hatypansublii u Komnexmust «Kayayk u pe3uHay. 3HAaTh ONpeACICHNs OHATHHA «PE3nHAY, «BYIKAHU3AID»; §5 o
(Ypok nzyuenus u CHHTETHYECKUE KaydIyKH. J: Paznokenne kaydqyka mpu CBOWCTBA W MPUMEHEHNE HATYyPaTbHOT'0, CHHTETHIECKOTO KOHIIA,
TIEPBUIHOTO [Mommmepu3ars. HATpEBaHWM, MCIIBITAHUE TIPOTYKTOB OyTaIMeHOBOTO ¥ M30MPEHOBOT0 KayIyKOB, PE3UHEI, ymp.4
3aKpeTUICHHs] HOBBIX Bynkaanzanms xayqyka. pa3MoXeHUs Ha HEMPENENbHOCTh s00HHTA
3HAHUH) Pesuna.

16 9.AJIKWHEI: CTPOCHHE, T'omonoruueckut psin Monenu MONEKyI, TaOIHITBI 3HaTh: OlpeAeTeHIe TOHATHI «ITUPOIN3Y, KAIKHHBD»; 86,
H30MepHs, AJIKMHOB, o0mias hopmyna, 00mIyro GopMyITy aJKHHOB; IPAaBMJIA COCTABIICHHS Ha3BaHUi | ymp.l, 6,




HOMEHKJIaTypa,
(u3MyecKre CBOWCTBA,
TIOTyYeHHe

(YpoK KOMILIEKCHOTO
npuMeHenus 3YH
yUaIMucst)

CTpOCHHE alleTUIICHA U
JIp.aJIKUHOB

AJKHMHOB B COOTBETCTBUU C MEXIYHAPOIHOU
HOMEHKIIATypOH;

YMeTh: OnpenensaTs NpUHAIEKHOCTh BEIECTB K KIaccy
AJIKWHOB TI0 CTPYKTYPHOU (hOopMyJie; XapaKTepu30BaTh
0COOEHHOCTH CTPOCHUS AJIKHHOB(TPOWHAsI CBSI3b,
He3aMKHYTasl YIJIepoIHasi 1ellb); ONpPEAENATh H30MEphI,
COCTaBJISITh CTPYKTYPHBIE (DOPMYJIBI H30MEPOB, Ha3bIBATh
AJIKHHBL.

11

17 10.AnkuHBI: CBOWCTBA, OTHollIEHUE aTKUHOB K Kapoun kxaneiust, pacteop KMnO4 3HAaTh COCTaB AJKHHOB, (POPMYITy alleTUIICHA, TOTyICHHE §6 10
MIpUMEHEHHE pacTBopy rnepMaHraHata ,aMMHUa4YHbI pacTBOp OKcHaa cepedpa, areTHIeHa, XMMUYECKHEe CBOMCTBA aJIKHHOB Ha IpUMeEpe KOHIIa,
(YpOok KOMILIEKCHOTO KaJus 1 OpOMHOMN CIIMYKH, TIPOOHpPKA, TIPOOKa C aleTuIeHa: No 4,
npuMeHenus 3YH BOJIE. ALIETUIIEH, €ETO ra300TBOJHON TPyOKOMH a) peaKIys MPUCOCTHHCHHS. 7,8,9, 10,
y4anMucst) TIOJTyYEeHHUE MTUPOITH30M 0) peaxiusi TOpeHus.. coo01IIeH

MeTaHa U KapOUTHBIM B)peakuus ruapaTtanuu (peakuus Kydepona) us
CII0COOOM. YMeTh: MPOBOIMTH KAUEeCTBEHHBIE PEaKIMU Ha KPAaTHYIO
XUMHUYECKUE CBOMCTBA CBSI3b(OTHOIIIEHHE K paCTBOPY ITepMaHraHaTa Kajus 1
alleTHJICHa: TOpEeHUe, OpOMHOI1 BOJIE), COCTABIISITh YPABHEHHUST COOTBETCTBYIOIIUX
obeclBeYMBaHUE OPOMHON peakimit

BOJBI, IPUCOCTUHEHUE

XJIOpPOBOJOPOAA,

ruapaTtauys. [Ipumenenue

alleTUJICHa Ha OCHOBE

cBoMcTB. Peaknus

HOJMMEPH3aLN

BUHWIXJIOPHIA.

[TonMuBHHIIXJIOPUA U €r0

NpUMEHEHHE.

18- | 11-12. Apensl. benson. [Nonyuenue Oenzona u3 Monenu monekyn. Tabnuia 3HaTh OCOOCHHOCTH CTPOEHHS OSH30/1a U €r0 TOMOJIOTOB; 87.

19 | Ypok usyuenus u reKcaHa M aleTHJICHa. [Ipesenranus 3HaTh (hopmyiy OeH301a, XUMUYECKUE CBOMCTBA! Ne2.4.5,
MIEPBUYHOTO XMMHUYECKHE CBOWCTBA J: oTHOLIEHHe OEeH30MMa K PacTBOPY a)peakiys JerHAPUPOBaHHS. coo01ieH
3aKpeTUICHHs] HOBBIX OeH3ola: TopeHue, TIepMaHTaHaTa Kallusl 1 OpOMHOI Bozie 0) peakuus TajJoreHNpOBAHMS. us
3HAHUH TaJIOTEHUPOBaHUE, B)peakuus HuTpoBaHus (peakiws KoHoBaosa)

HHUTpPOBAaHUE. YMeTb COCTaBIATh YPaBHEHHS COOTBETCTBYIOIINX PEeaKIUit
[Ipumenenne 6eH30m1a HA
OCHOBE CBOMCTB.

20- | 13-14. Hed1b u criocoOBbr Komnekius 3HaTh MPUPOJHBIC KCTOYHUKHU YTIIEBOOPOIOB — HE(TH, 88,

21 | ee mepepaboTKH. Cocras u nepepabotka « Hed1p 11 mpoayKTH €e mepepaboTKm) Croco0bI ee mepepadoTKu: (hpaKIMOHHAS TIEPETrOHKA, WITH ymp.4-7

YPOK KOMILJIEKCHOT O
npumeHeHns 3YH
YYaIIUMHUCS

HepTH. Kpekunr.
Pudopmunr.
Hedrenponykter. benszun n
MOHSITHE 00 OKTAHOBOM

IIpe3enTanus

pekTuduKanms

YMeTh 00BSCHATE CIIOCOOBI TTOTYIeHUS
PEKTH(HUKANMOHHBIX Ta30B, TA30JIMHOBON (PpaKII
(6eH3WH), TUTPOUHOBOH, KEPACHHOBOHN (paKIInH,




qucIe. JIM3ENIbHOr0 TOILIMBA, Ma3yTa; yMETh COCTABIISTh YPABHCHUE
KPEKHHTa.
3HATh MEPHI 3aIUTHI OKPY)KAIOIIEH CPEbl OT 3arpsI3HEHUS
He(pThIO M IPOAYKTAMH €€ IepepadOTKH.
22 15.06006111eHMe I'eHeTHyecKas CBA3b. Monenu, TaOIHIbI, CXEMbI 3HaTh: 81-8.
cBeneHni 00 YnpaxHeHUs B COCTABICHUN 1. Knaccudukanmio yrieBonopoaoB: alkaHbl (MeTaH, 3TaH). | MMOATOTOB
YTIIEBOAOPOAAX. YpaBHEHHUH peakiuii ¢ anKeHsl (3TWIEH).  ankajueHsl ( Oyramuen — 1,3, UTBCA K
YYACTHEM YTIICBOJIOPOJIOB. W30MPCH). alIKUHBI (IeTIIICH).) apeHbI (OCH301T) KOHTPOJ
(VII3Y) CocrasieHue GopMys U 2. l'oMonoruveckuii psiji, TOMOJIOTH YIJIEBOIOPO/IOB. bHOU
Ha3BaHWI N30MEPOB U HomeHnknartypy yriaesonoposno. Mzomepuio - CTpykTypHast | pabore.
romosoros. Pemenue M30MepUsl, N30MEPUsI MOIOKEHNST KPATHOH CBSI3H. Coo0uie
pacyeTHbIX 3a1a4 XumH4ecKue CBOMCTBa yrieBonopoaos. [Ipupoausie HUS IO
WCTOYHUKH YTIIEBOJIOPOOB. TEMe
IIpumeHeHne yrneBogopo 0B Ha OCHOBE CBOMCTB. «CrupTsl
VYMmerb MPUBOAUTEL NPUMEPHI YIIIEBOAOPOAOB, COCTABJIATH »
(hopMyITBI H130MEPOB, HA3bIBATh BEILIECTBA, COCTABIIAThH
YPaBHEHHUSI PEAKLMIL, OTPaXKaroLUX CBOMCTBA
YIIIEBOJIOPOJIOB
23 | 16.KonTpojbHas KoHTponb 1 y4er 3HaHui 1o HIOBTOpE
padorta Nel o Teme U3Y4CHHOH Teme HUE
«YT1€eBOaOPOIBD»
Tema 3. Kuciiopogocoep:kalie opraHn4ecKHe COeJUHEHHsI U MX NPUPoIHbIe HecTouHUKH (194yacoB)
Hens: Co3aaTh ycIoBUS AT TOTO, YTOOBI ydaluecs:
*  IOJIYYWIU CHCTeMY 3HAHMIi B Ipoliecce U3y4eHHUs BEIECTB, CoeprKaliX (DYHKIMOHAIBHbIE IPYIIIEI AaTOMOB M BIMSHUM MX Ha CBOMCTBA BELIECTB, CYITHOCTH ¥ 3HAYEHUH BOJOPOIHON
CBSI3H.
®  MOIVIM NPUMEHATH 3HAHUSA U1 OOBSCHEHUS XUMHYECKHUX CBOMCTB BELIECTB HA OCHOBE SKCIIEPHUMEHTA, B3aMHOE BIMSIHHUE B ATOMaX COHPTOB U (PEHOJIOB, KapOOHOBBIX KHUCIIOT, 3(pUpOB,
YIIIEBOIOB, CIIOCOOOB HX IIOIYYSHHUS
*  NPOJOJKHIM PA3BUTHE [TO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYAILHBIX U TBOPUYECKHX CIIOCOOHOCTEH B MpOIecce pelIeHNs] XUMUYECKHUX 3a4ay, [IPU OCYILECTBICHHH IIONCKA
XMMHYECKOH MH(POpMaLUK U €€ IPE3EHTalUH B BUIE IPOSKTA;
e npuHoOpeu NPAKTUYeCKHE HABBIKH B IUTAHUPOBAHHUH U IIPOBEIEHNH HKCIIEPUMEHTOB, OIMCAHUH M 0000IICHNH Pe3yNbTaTOB HAOMIOACHUH, IPEICTaBICHUH Pe3yabTaTOB HAOIIOACHUIH
(y1eOHO-TI03HaBaTEIbHASI, CMBICIOIIONCKOBAsl, KOMMYHUKATHBHAsI, peIeKCHBHAsI KOMIICTCHIINH, TPYAOBOH BEIOOD)
24 | 1.CrompTsl: cocTas, I'mppokcunbHas rpymnma kak | Mogenu MoneKyia. DTaHol, TIHIEpHH 3HaTh: COCTaB MMPENENbHBIX OAHOATOMHBIX CIIUPTOB, HX

CTpOCHHE,
knaccudukanms,
H30MepHs,
HOMEHKJIaTypa
(Ypok m3ydenus u
MEPBUYHOTO
3aKpEIUICHHs] HOBBIX
3HaHUH)

(hyHKIMOHATHHAS.
IIpencraBnenue o
BOZOPOJHOM CBSI3U.
ITonyuenue sTanona
OpOXEHHUEM TITFOKO3BI 1
rupaTayen STUIICHA.

IIpe3enTanus

WN30MEPUI0 ¥ HOMEHKIIATYPY, (POPMYJIbI IPEACTABUTENCH
MpeeNbHBIX OJJHOATOMHBIX CITUPTOB: METAHOI, TAHOI,
MOMYYSHHE ITAHOIAa OPOKEHUEM TIFOKO3bI, TUIpATAIINEH
STHJIEHA.

YMmeTh cocTaBisaTh HOPMYIIbI CIIUPTOB, BBLICIATH
(hYHKIMOHATBHYIO TPYIIIY, AaBaTh HA3BAHUS CITUPTAM I10
Homenknarype MIOITAK, oObsICHATE BIUSHIE BOIOPOTHON
CBSI3U Ha (PM3MYECKHE CBOWCTBA CIIMPTOB,

3aMUChIBATh YPABHEHHS PEAKIMii TONyICeHUsI dTAHOIA

§9, ymp.
9




25 2. CBoiictBa, nonyueHue, | XUMHYECKHUE CBOMCTBA J1. aTaHOMN, HaTpHii, PCHON CTAaKaH, 3HATH XUMUYECKUE CBOCTBA CIIUPTOB: a)TOPCHUE, 89,
IIpUMEHEHHE ATaHOJA: TOPEHHUE, dapdopoas gamika, IpOOHPKHU, CIIMYKKH | O)AeruaparTarws (BHyTPUMOICKYIIpHAS 1 yrp.8,
OJTHOATOMHBIX CIIUPTOB B3aMMOJIEICTBUE C HATpHeEM, | -(prayenH, MEXMOJIEKYIISIpHas), 10, 13a
(YpOok KOMILTIEKCHOTO 00pa3oBaHUE MPOCTHIX U CD-Xumus-2 1 Bek. B)peaKius 3aMelIeHus,
npuMeHeHus 3YH CIIOXHBIX 3(UPOB, T)peaxiys OKUCICHHUS,
yUaInMucst) OKHUCIICHHE B aJIbJICTH]I. Jl)peaKIys dTepuduKanym.

[Ipumenenne sTanomna Ha CoctaB MpocTHIX H3PUPOB

OCHOBE CBOWCTB. Ymemwv cocmaename ypasnenus coomsemcmsyrougux

AJIKOroNnm3Mm, ero CiaeACTBUs peaxyuti

U TIPEyTIPEXICHUE 3. Co3danue npoekma «AnKozonusm, ezo ciedcmeus u
npeoynpescoenue)

26 | 3.MHoroaToMHbIE OcobeHHOCTH I'muuepun, pactBop CuSO4, NaOH, 3HaTh COCTaB MHOTOATOMHBIX CITUPTOB, MOJIEKYJISIDHYIO U §9, ynp.
CITUPTHI MHOTOaTOMHBIX CITHPTOB. POOUPKH CTPYKTYPHYIO (DOpPMYNy TIIHIEpHHA, KAYECTBEHHYIO 11,136
(YpOK KOMILJIEKCHOTO KauectBeHHas peaxuusi. [Mpe3enranus PEaKIHMi0 Ha MHOTOATOMHBIC CITUPTHI
npumenenus 3YH BaxHeliuve npeacTraBuTenu YMeTh NpOBOANTH KAYECTBEHHBIE PEAKIIUU Ha
y‘-laH_[I/IMI/ICﬂ) MHOI'0aTOMHBIC CITMPTHI

27 | 4. KaMeHHBIi1 yrons. Kokcoxumuueckoe J: xomnexius «KaMeHHBIH yrois u 3HaTh 0 ()eHOJIE KaK O MPEACTABUTEIIC APOMATHUSCKUX §10. Ne
deHou. MIPOM3BOJICTBO U €r0 MPOIYKTHI €r0 MepepadoTKm», YIJIEBOJIOPOJIOB 1,34
(Ypok nzyuenus u nponykiws. [lomydenue PactBopuMocTh (peHona B Bozie rpu Ymems 06vsicHame 63aumnoe gnusnue amomos 8 MoneKyne
MIEPBUYHOTO (eHona KOKCOBaHUEM OOBIYHOI TeMIepaType U IpH genona, opmo- u napa-opuenmupyroujee oelicmeue 8
3aKpEeTUICHHUS] HOBBIX KaMeHHOro yrisl. Bzaumuoe | HarpeBanuu. KauecTBeHHas peakiist HA | O€H301bHOM KOJblYe, YMemb 3anicbléams YpasHeHUs
3HaHUM) BJIMSIHUE aTOMOB B ¢enomn. peaxyuil 21eKmpoDUILHO20 3aMeUeHUs.

MOJIEKYJIe. PaCTBOPUMOCTh
(deHona B BoJe Npu
OOBIYHOI TeMIiepaType U
IIpU HATPEBAHUH.

28 | 5.Cemunap no teme 3akperieHre 3HaHuM , WNunuBun
«CrupThl 1 HEHOTBD) YIPaKHEHHS B COCTABICHUH yaJbHBIE
(YCO) YpaBHEHUH peaKIuii. 3a1aHuA

Pemenne pacueTHsIX 3a1a4

29 6.Anpaeruanl u kerousl: | Ctpoenue, QyHKIMOHATbHAS | Mogenu Monekys, o0pa3ipl popMaiinHa, | 3HATh: OMPEACIICHHUE TIOHSATHUSI «albICTUY, HHU3HUECKUE 811,
CTpOCHHUE, H30MEPHS, rpymma. ['omonormaeckuit areToHa CBOMCTBa (pOpMaBACTHIA U alleTaNbICTH/IA, TIPABUIIA ymp.3
HOMEHKJIATYpa, psan anpaerunoB. CTpoeHune COCTABIICHUSI HA3BAHUI B COOTBETCTBUH C MEKIYHAPO/I.

TIOTyYICHHE ¥ HOMEHKJIaTypa KeTOHOB. HOMEHKJIATYpPO; CIOCOOBI TIOIYIEHUS allbACTH/IOB; Coobme
(YOHM) [onyuenne YMeTh: XapaKTepu30BaTh OCOOCHHOCTH CTPOCHUS HUS
aJBJICTUIOB, COCTABIIATH CTPYKTYPHBIE (DOPMYITEI H30MEPOB,
[Ipesenrarms Ha3bIBATh AJIBJCTHIBI

30 7. XuMuyeckue CBoiicTBa, 00YCIOBIICHHBIC Meranaib, pactBop CuSOs, NaOH, 3HaTh XUMHUYECKHE CBOMCTBA AlIbJETUIOB U KETOHOB, 811,
CBOICTBA aIIBJCTHIIOB U HaM4IreM KapOOHMITbHOU MPOOUPKH, CTUPTOBKA, CIIITIKH W30MEPHI0, CIIOCOOBI TIOTYICHUSI. ymp.6
KETOHOB, IPAMEHECHNE TPYIITBI, KAYECTBEHHBIE YMeTh 3auChIaTh PEAKINH OKHUCICHHUS, KaUeCTBEHHBIE coo0rIeH




(Ypox m3ydenus u peakuun. Bzanmuoe peakiK Ha aJIbJECTH/bI, YMETh OCYIIECTBISTD HETTOYKH ust
TIEpBUYHOTO BIIMSIHHE aTOMOB TIpeBpaIIeHAI

3aKperIeH s HOBBIX [pesenranms

3HaHHH)

31- | 8-9.KapbonoBbie [Monmy4yenne kapOOHOBBIX Monenu monekyn. OOpasIpl KUCIOT 3HATh CTPOCHHE MOJICKYJT KApOOHOBEIX KUCIIOT U 812,

32 | KUCIOTEHL: KHUCIIOT OKHCJIEHUEM CD-Xumus-21Bex KapOOKCHILHOM TPYIINBI, KIACCH(DUKAITUIO KHCIIOT, yop. 1,
Kiaccudukanms, ANBAETUAO0B. XUMUYECKHE JI: CBoiicTBa yKCYyCHOM KHCIIOTBI 3aMmchIBaTh GOPMYIBI TPENeTbHBIX OHOOCHOBHBIX 3,5,6
HOMEHKJIATypa, CBOICTBa YKCYCHOM KapOOHOBBIX KHCJIOT: MypaBbHHOM, YKCYCHOH (P).
n3omMepus, KUCJIOTBI: O0IINE CBOWCTBA C YMeTh nepeuucisiTh CBocTBa KapOOHOBBIX KHCIIOT: coo01IIeH
OnIHOOCHOBHBIE HEOpraHMYeCKUMHU B3aMMOJICICTBUE C METaNIaMH, OCHOBHBIMH 1 ust
KHCIIOTBI: CBOMCTBA, KUCJIOTAMH Y PEaKLUsI aM(pOTEpHBIMU OKCHJ]AMHU, OCHOBAaHHUSIMH, aM(OTEPHBIMHU
TIOJTyYeHHE. sTepupuKanmy. THAPOKCHIIAMH, COJISIMH, 3aIUCHIBATh PEaKIUU

[IpumeHeHne ykcycHOM aTepuduKanuu (
(Ypoxk uzyuenus u KUCJIOTHI Ha OCHOBE €€
IIEPBUYHOTO CBOICTB
3aKpCIUICHUA HOBBIX
3HaHH) IIpezenTanus

33 | 10. Beicune xupHble Bricmne >kxupHbIe KHCIOTHI J: xomneximst BXKK 3HaTh: COCTaB, MOJICKYIISIpHbIE (POPMYIIBI BBICIINX 812,
KHUCJIOTBI. Ha IpuMepe MpeAeTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT Ha ymp.10
(YpoK KOMILJIEKCHOTO NaJIbMUTHHOBOW U IIpUMeEpe: CTEAPUHOBOM, NAJIBMUTHHOBOM, COCTaB,
npumeHenus 3YH CTEapUHOBOMW, OJIEMHOBOU U MOJIEKYJISIPHBIE U CTPYKTYPHbIE (hOPMYIIbI HETIPEIeTbHBIX
yYaIIUMHUCH) JIMHOJICBOM. OIHOOCHOBHBIX KapOOHOBBIX KHCJIOT Ha IIpUMeEpe:

OJIEMHOBOW U JINHOJIEBOI
Ymemvw sanucvisamo gpopmynvr BXKK, nazvisamo gewjecmea

34 | 11.Cemunap 3akperuieHne 3HaHUH Pa3HOypOBHEBBIE KApPTOUKU 3HaTh: ONpe/ENeHHS NOHITHI «OIHOOCHOBHBIE KAPOOHOBBIE | COOOIICH
«KapOoHOBbIE KHCIOTHD KUCIIOTBIY, «PEaKIHs ATepUPHKALUI», 001y HOPMYTY ust
YO) KHCIIOT, COCTaB, OCOOEHHOCTH CTPOCHHS U HAXOXKICHHS B

HPHUPOJIE BBICIINX KUCIIOT, IIPaBUJIa COCTaBICHHS Ha3BaHUIA
KHUCJIOT, COCOOBI ITOTYYEeHUsI KUCTIOT;

YMeTh: XapaKTepH30BaTh OCOOCHHOCTH CTPOCHHUS
KapOOHOBBIX KUCJIOT, COCTABIISATH CTPYKTYPHBIE (hOPMYJIBI
n30MepoB. JlaBaTh UM Ha3BaHU, XapaKTePH30BaTh
XHMHYECKHE CBOHCTBA KapOOHOBBIX KHUCIIOT

35 | 12.CnoxHbie 3¢upbL. [Monyuenne CI0XKHBIX Mopenu. O6pa3siisi 3¢hupoB 3HaTh COCTaB, HOMEHKIIATYPY CIIOXKHBIX 3(HUPOB, 813,

(Y poK KOMILIIEKCHOTO 3(UpOB peaxmei CD-Xumus-2 1Bek YMeTh 00BSCHATE CIIOCOOBI TTOTYYeHUSI CIIOKHBIX 3(pHUpOoB ymp.1-5,
npumeHeHns 3YH stepuduranmn. CIoKHBIE : TlomyueHne yKCyCHO-3THIIOBOTO peaxmmeit TepuuKaIi, XUMAIeCKAE CBOHCTBA CIIOKHBIX | COOOIIEeH
YYaIMUCH) 3(uUpHI B IpUpOAE, UX a¢upa 3(hupoB: us

3HaueHue. [Ipumenenne
CIIOKHBIX 2()UPOB Ha OCHOBE
HX CBOWCTB.

a) TUAPONIH3 CIOKHBIX 3(PHUPOB,




36 | 13.XKupsr Cocras, cTpoeHue, O0pa3ubl NPOIYKTOB IEepepadboTKH 3HaTh COCTaB, HOMEHKJIATYPY JKUPOB 813,
(YpOK KOMIIJIEKCHOTO Kaccudukanms, JKHPOB(CBEYH, MBIJIO, TIIUIEPHH, oiuda, | YMeTb OOBSICHATH CIIOCOOBI MOTyIEeHUs! CIIOXKHBIX 3(hUpoB ymp.6-10
npumMenenus 3YH (bu3HYecKre, XUMHYCCKUE MaprapuH, MUIIeBbIC Macia, peakimel stepeUKaIly, XUMHYESCKHE CBOUCTBA CIIOKHBIX
YUIAIIAMUCS) cBoiictBa. XKupsbl B ipupojie, | JiekapcTBEHHbIC Macia) 3¢ upoB:

ux poib. [Tonstue o CMC a) TUIPONTHA3 CIIOKHBIX 3(PHUPOB (KUPOB)
0) ruaponu3 (OMBUICHHUE),
B) THAPHUPOBaHKE KHUIKUAX KUPOB.
I') IPUMEHEHHE )KUPOB HA OCHOBE CBOWCTB;
yMeTh 00BICHATh MOIOIIEE ICHCTBHE MbLIA

37 | 14.Ilonstue 06 Knaccudukarus yrinepogos. | OOpasiisl yriaeBoI0B. 3HATh KITACCU(PHKAIINIO0 MOHOCAXaPHUIOB (TIIIOK034, 814,
YTIIEBOJIAX. I'mroxoza. dusnueckue, I'mroko3a, pactBop CuSOs, NaOH, (pykTo3a), MONEKyIsIpHbIE (POPMYJIBI U OUOIOTHYECKOe ymp.1-7
MoHocaxapH/ipl. XUMHYECKHE CBOMCTBA. CIUPTOBKA, CITMYKH, TPOOUPKU 3HAYCHHE PUOO3BI, IE30KCUPUOO3bI, COCTAB, CTPOCHHE
(Ypok uzyuenus u CrtpoeHue TII0KO3bI. [IpezenTanus TJIFOKO3bI
MEPBUYHOTO [pumenenune VMeTb 3aMuchiBaTh YPaBHEHHUS PEAKIUiA, OTPpaKAIOIHe
3aKpCIUICHUA HOBBIX XUMHYECKHE CBOMCTBA TJIIOKO3bI — BEIIIECTBA C
3HaHH) JBOMCTBeHHOM (yHKIMel. [IpoBoUTE KauecTBEHHbIE

PEaKIMH Ha TIFOKO3Y
38- | 15-16 ducaxapumsl. Kpaxmann, mnesutososa. KpaxmanbHblii KieiicTep, pacTBop Hozna, | 3HaTh: onpenelieHrue MOHATHH «yriIeBOAB», §15, Nel-
39 | Tonucaxapupl dusnyecKre U XMMUIECKHe | Bara, Oymara «IOTUCAXAPUIBD), «TUCAXAPHUIIBIY, KMOHOCAXAPUJIBD), 5
cpoiicTa. [IpeBpamenHue «peaKLyy NOMUKOHICHCALIUNY, «TUIPOIN3); COCTAB,
(Ypok m3ydenus u KpaxMajia B OpraHu3Me. (u3HUecKye CBOMCTBA, HAXOXKICHHE B IIPUPOAE U
HEPBUYHOTO [NonsaTHEe 00 UCKYCCTBEHHBIX HpPUMEHEHHE NOINcaXapuIoB (KpaxMaia ¥ KJIeTYaTKH) |
3aKpEeIUICHHs] HOBBIX BOJIOKHAX JMCaxapuaoB (caxapo3bl ¥ MaJbTO3bI); KAUECTBEHHYIO
3HaHUH) PEaKIHMIO Ha KpaxMall; IpaBuia 0€30IaCHOCTH C
TOKCHYHBIMH BELIeCTBaMU (CITUPT-IEHATYPAT).
YMeTh: XapaKTepH30BaTh OHOIOrMYECKOe 3HAUCHUE
YITIEBONIOB; OCOOEHHOCTH CTPOCHHS Kpaxmaia u
LEJUTEOJIO3B], XapaKTepU30BaTh XUMHUYECKUE CBOMCTBA
KpaxMaJa, [eJUTI0JIO3bl, CaXxapo3bl.

40- | 17-18. O6obuieHue u YnpaxHeHUsI B COCTaBICHUN Vmets Bce BhIIIENIEPEUHCIICHHBIC 3HAHUS 1 YMEHUS 8§9-15

41 | cucremaTH3alysA 3HAHUH, | ypaBHEHHN peaKIuii C
YMEHUH , HABBIKOB T10 y4acTHEM Pa3HbBIX
TeEME NpeACTaBUTENEH
«Kucnopomoconepxkany | KACIOPOIOCOAECPIKALINX
€ OpraHN4YecKue COEIMHEHMIA, FeHeTHYeCKast
COeIMHEHUS» CBSI3b C YIIIEBOJOPOJAMH,

(YII3Y) pelIeHne pacyeTHBIX 3a/1a4.

42 | 19. KoutposabHas KonTtpons 3HaHMH, yMEHUH, MMeTs Bce BHIIECTICPEUNCIICHHBIC 3HAHUS H YMEHUS Coobme

pa6ota Ne 2 o Teme HABBIKOB HUS

«Kucnopogoconepxaiu
€ OpraHu9IecKue




coemuHenus» (K)

Tema 4. «A3oTocoaepaxkale oprannyeckue semectsa» (10 yacos)

He.l]b: CO3J_'[3.TB ycjaoBud 4Jid TOro, YTOOBI ydanuecs:

MOJTYUHJIN CUCTEMY 3HAHUI 0 BaXKHEHIITUX a30TCcoACpKAINX OPraHNYCCKUX COCANHCHUAX, O CTPOCHUN U XUMHUYCCKUX CBOIiCcTBax AMHWHOB, aMUHOKHCJIOT U 66J'IKOB, HUX MOJYYCHUU U

NPUMCHCHUH, HapOﬂHOXO3ﬂﬁCTBeHHOM 3HAYCHHMM BaXKHEHIITUX Hpe]lCTaBHTeJ'Ieﬁ.

MOI'JIM IPUMCHATDH 3HAHUS IIPH 0606IHGHI/II/I 1 paClInpCHUN Hpe]ICTaBJ'IeHI/Iﬁ 00 OpPraHn4eCKuXx OCHOBAHUAX, 0COOEHHOCTSIX aM(i)OTepHOCTI/I OpPraHNYCCKUX BCUICCTB.

MMPOAOJIKWIN Pa3BUTHUC MO3HABATCIIBHBIX MHTEPECOB, HHTCIJICKTYAJIbHBIX U TBOPYCCKUX criocoOHOCTEH B nponecce pelCHUd XUMHUYCCKUX 3a4a4, IMPHU OCYHICCTBIICHUHN IMOUCKaA
XUMUYCECKOU I/IH(l)OpMaHI/II/I " €C MPE3CHTAlluM B BUJC ITPOCKTA,

MIPUOOPENTH MTPaKTHYECKNE HABBIKK B IUTAHUPOBAHUU M IPOBEACHUH SKCIIEPUMEHTOB, ONMMCaHUN 1 0000IIEHNH PE3YNIbTaTOB HAOIIOICHUH, TIPE/ICTABICHUH PE3YJIbTaTOB HaOIIOAEHUN

(yueOHO-TI03HAaBATENIbHASI, CMBICJIOIIONCKOBAsl, KOMMYHHKATHBHAsI, pedieKCHBHAsI KOMIIETEHIIMH, TYAO0BOH BBHIOOD)

43- | 1-2. Amunbl. AnwnnH. | TloHsiTHE 00 aMuHax. J: a)B3auMozeiicTBue aMMHaKa 1 3name coctaB aMUHOB, KiacCU(UKALUIO (TIpe/ieNIbHEIE, 816,

44 | (Ypok nu3ydeHus u [onmyuenune apoMaTU4ecKoro | aHWIMHA C COISTHOW KHCIIOTOM. apoMaTHYECKHUE), U30MEPHUIO 1 HOMEHKIIATypy aMUHOB, ymp.1-5
TIEPBUYHOTO aMHHa-aHWIMHA- U3 0)peaxiyst aHUIMHA ¢ OPOMHOI BOsIOH MOJIEKYJISIPHYIO ¥ CTPYKTYPHYIO (DOPMYJIBI aHWIINHA — coo01IIeH
3aKpCIUICHUA HOBBIX Hm’po6eH3ona. AHUIUH Kak MpEACTAaBUTEIA apOMATUYCCKUX aMUHOB us
3HaHH) OpraHU4YeCKOEe OCHOBAHHE. Ymems cocTaBnATh (OPMYIBI AMHUHOB, BBIIEIAThH

B3aumHOe BIIMSIHHE aTOMOB B (yHKIMOHANBHYIO TPYIITY, 1aBaTh Ha3BaHWUS aMHHAM I10
MOJIEKYJI€ aHUJINHA: HoMmeHkiarype MIOITAK, 3anuceiBaTh ypaBHEHHs peakiyi,
ocyiabJIeHue OCHOBHBIX OTPaXKAIOIINX XMMHUUECKUE CBOWCTBA AMHHOB, TTOJy4eHHE
CBOMCTB U B3aUMOJICHCTBUE C aHWUIIMHA

OpomHoii Bonoi. [Ipumenenne

AHWJIMHA HA OCHOBE CBOMCTB.

45- | 3-4. AMHHOKHUCIIOTBI XUMHUYECKUE CBOHCTBA [nuun, pactBop CuSO4, NaOH, 3Hnamb cocTaB aMUHOKHUCIIOT, M30MEPUIO 1 HOMEHKIIATYPY 817, Nel-

46 | (Ypok u3ydeHus u aMHMHOKHCIIOT KaK JaKMYC AMHMHOKHCIIOT , ONPEAEICHNS MOHATUH «IENTUAHAS CBiA3b», | S
HIEPBUYHOTO aM(}OTepHBIX OpPraHMYEeCKHUX CD-Xumus-21Bex «PeaKLUH NOTHKOHCHCALIN coo01ieH
3aKpEIUIEHUS] HOBBIX coenuHeHuil: Bzaumonericteue | Jl: [lonydyeHne aMUHOKUCIOT U3 Ymems 0OBSICHATH TIONy4eHUE AaMHUHOKHUCIIOT, 00pa3oBaHue | U
3HAHUH ) C LIEJIOYaMH, KHCIOTaMH U KapOOHOBBIX KUCIIOT M TUIPOIU30M HENTHUAHOH CBsI3M 1 nonunenTuaoB. [IpuMenenue

JPYT C ApyroM (peakius OemKoB. aMUHOKHCIIOT Ha OCHOBE CBOICTB
TTOJIMKOHICHCAIINH ).

IlentnaHas cBsA3bL U

nonunentuasl. [pumenenne

AMHHOKHCIIOT Ha OCHOBE

CBOWCTB.

47- | 5-6. benku [omy4uenne 6enKoB peaxuit PacTBOp KypHHOTO sIiiTia, CTUPTOBKA, 3HaTh: OENKH, UX CTPYKTYPY, XUMHUYECKHE CBOICTBA §17 mo

48 (YpOK KOMILIEKCHOTO MOJIMKOHACHCAI[UU crmuky, CuSO4, NaOH, aszorHas 0ENKOB: IEHATYpALHsl, TUAPOJIN3. OUOIOrHYecKre PYHKIIMK | KOHIIA.
npuMeHenns 3YH AMUHOKHUCIIOT. KHCIIOTa 0emKoB , VYp.6-9
YYaIMUCH) [lepBuuHasi, BropryHas, CD-Xumus-2 1Bek KayeCTBEHHBIE PEaKINH (KCAHTOTIPOTEHHOBAS U coo0rmieH

TPETUYHAS CTPYKTYPHI JI. CgoiicTBa OenKkoB BuypetoBasi, kauecTBEHHOE OTIpeIeIeHUE Cephl B OeITKax ) us
OEIKOoB. YMETh: XapaKTepU30BaTh CTPYKTYPY (TIEPBUUHYIO,

XUMUYECKHE CBOICTBA BTOPHYHYIO, TPETHUHYIO) H OMOIOTHIECKUE PYHKITUI

0EJIKOB: TOpPEHHE, OemkoB

JIeHAaTypalus, THAPOIIN3 U




LIBETHBIE PEaKIUU.
Buoxummueckue QyHKIIH
OenkoB. I'eHeTnueckas CBSI3b
MEXy KjlaccaMmu Opr.
COCIUHEHUH.

49 | 7..HyknenHoBbIE CuHTe3 HYKJIEMHOBBIX KUCIOT | Tabiuia, MOIeb MOJIEKYIIbI 3HaTh: ONpPEACICHHS OHITHI «IIOTMHYKIICOTHI, 818, Nel-
KHCITOTHI B KJIETKE U3 HYKJIEOTHJIOB. CHYKJICOTH», «OMOTEXHOJIOTHSD), «TCHHAsI HHKCHEPHSI»; 5
(Ypok KOMILTEKCHOTO OOmWii TUTaH CTPOCHHUS Cocras u crpoenre IHK u PHK; coo0IIeH
npuMeHenus 3YH Hykieotuna. CpaBHeHHe O®ynkiun [ITHK u PHK B opranuzme us
y4anMucst) crpoenus u ¢pynkius PHK n

JHK. Ponb HykI€MHOBBIX
KUCJIOT B XpaHEHHHU U
nepeqaye HacJIeICTBEHHON
undopmanuu. [Tonsrue o
OMOTEXHOJIOTMH ¥ TCHHOM
WHXXEHEPUHU

50 | 8. T'enernueckas cBsi3b | OcyliecTBIeHUE JunakTudeckue KapTouKu YMeTh COCTaBIIATh YPaBHEHUS PEaKIUid, OTpaKaIoIIne HO/ITOTBK
MEXIYy Klaccamu IIPEBPALLEHUN LIETIOYEK CBOICTBA OpraHUYECKUX COEAMHEHUIT U criocoObl nepexona | a k [1.P.
OpraHUYECKUX MEXIY KiaccamMu MEXAY KJlaccaMH BeleCTB (KUCIOPOJICOEPIKAIIIHX,

COEJIMHEHUH. OpPraHMYECKUX COEIUHEHUM a30TCco/IepIKaIInX )
VYPOK KOMILJIEKCHOT O

npumeHenus 3YH

YUALHMUCS]

51 | 9. [IpakTnyeckas Pemmenue WHCTpyKIKS 10 TEXHUKE 0E30MaCHOCTH | 3HATH! MIOBTOPH
padora Nel DKCIIEPUMEHTAJILHBIX 3a/1a4 Ha 1. Texnuka Ge30macHOCTH Ha paboyeM MecTe Tb
«nentnduxanms UACHTU(HUKALIUIO 2. KauecTBeHHbIE peaKIny. 8816-18
OpraHUYIECKUX OpraHW4eCcKUX COETUHEHUM. Ymers: [IpoBomUTh OMBITHI 110 MAEHTU(DHUKALII
COEIIMHEHUIDY OpPraHUYECKUX COEAUHEHUN
VYPOK KOMILJIEKCHOT O
npuMeHenus 3YH
YUYAIIUMHUCS

52 10. O600menne 1 Pemrenne 3agau u Junaktudeckue KapTouku. TectoBast MMeTs Bce BHIIETIEPEUNCIICHHBIC 3HAHUS H YMEHUS 816-18,
TTOBTOPEHHUE TEMBI « yrnpaxkaeHni. [ 'eHeTndaeckas pabota coo0rmieH
A3oTocozepikariie CBSI3b us
OpTraHUYIECKUE

BEIIECTBA»




Tema 5. «BHOIOrHYeCKH aKTUBHbIE BelecTBa» (6 yacoB)
Hean: Co3maTh yCIOBHS TSI TOrO, YTOOBI YUaIHecs:
®  [OJYYMIIA CUCTEMY 3HAHUM O OMOIOrMYECKU aKTUBHBIX COCTUHEHHUSIX.
®  POIOJDKUIN Pa3BUTHE HHTEPECA K XUMHUH KaK BO3MOXKHOM 001acTH OymyIiell MpakTHIeCKO AeITeIbHOCTH, SKOJIOrMIECKOr 0 MBIIIICHHS, YOSKISHHOCTH B HEOOX OJAMOCTH OXPaHbI
OKpYXKaroIei Cpeibl; pa3BUTHE [TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MPOIIECCE OCYIIECTBICHUHU MOMCKA XUMHYECKOU HH(POPMAIIUH U e
Mpe3eHTaIMd B BUJE IIPOEKTA;
e  puoOpeNu MPaKTUUECKHE HABBIKY B IJIAHUPOBAHHH U ITPOBEICHUH YKCIIEPUMEHTOB, OMMCAHUK U 000O0IIEHHN PE3yIbTATOB HAOIIOACHHH, ITPEACTABICHUH PE3YIbTATOB HAOIIIO ICHU

(yueOHO-TI03HABATENIbHASI, CMBICIIOIIONCKOBAsI, KOMMYHHKATHBHAsI, pe(IeKCHBHAsI KOMIIETEHIIMH, TPY0BOH BHIOOD)

53 1.Buramunsl Knaccudukanms, OO0pa3ubl BATAMUHHBIX NIPENapaToB 3name: onpeaeneHns MOHATHH «BUTaMUHBL), aBUTAaMHUHO3», | §20, ymp.
0003HaueHNS], HOPMBI «THIOBUTAMHHO3), «THIIEPBUTAMUHO3Y; 136
VYpok nzydeHus u notpebieHus. ABUTOMHHO3. [Mpe3enranus 3HaveHHe BUTAMHHOB JIJISI )KM3HE/IESTEINbHOCTH OpraHu3Ma.
TIEpPBUYHOTO I'inepBuTamMuHO3, Ymems ucnionb3oBaTh B IOBCEAHEBHOM KH3HU 3HAHUS O
3aKperIeHHs HOBBIX THITOBUTAMUHO3 BUTaMUHAX
3HaHUHI
54 | 2.DepmeHTHI bronoruueckue IIpe3enTanus 3name onpeneneHus MOHATHI «(QEPMEHTBD, KTOPMOHBDY; 819,
kaTanu3atopbl. OCOOEHHOCTH 0COOEHHOCTH JIeHCTBUSI (DEPMEHTOB: CEJICKTUBHOCTb, ymp.1-5
Ypok usydeHus u CTPOEHHS U CBOWCTB. 3 PEeKTHBHOCTH, 3aBUCUMOCTb AEHCTBUS (PEepMEHTOB OT coo011IeH
MIEPBUYHOTO 3HaveHue B OUOJIOTHH U Temnepatypsl U pH cpenbl pacTBopa; 001acTH MPUMEHEHUS us
3aKpCIUICHUA HOBBIX NpUMEHCHUE B q)epMeHTOB B 6I)ITy W MPOMBIIIIJIICHHOCTH.
3HaHUH HPOMBIIIIEHHOCTH Ymems ucnionb3oBaTh B OBCEIHEBHOM KU3HU 3HAHUS O
(hepmenTax
55- | 3-4.T'opmoHbI Buonoruuecky akTHBHbBIE Komnexkuus nekapcTBeHHBIX MPEnapaToB | 3HATh: ONPEACICHUS OHATHA «TOPMOHBD), §20 o
56 | Jlexapcrsa. BEILIECTBA, BHINOIHAIOIINE «JIEKapCTBEHHBIE CPEJICTBAY, AHTUOUOTHUKNY, KOHIIA
SHJIOKPHHHYIO PETyJIIsILUI0 ITpesenranus «aHAJIBIeTUKNY, «@HTUCENTUKNY; MIPEACTaBUTENCH VYnp.6-11
Yok nzydeHus u KHU3HEACATEIbHOCTH TOPMOHOB U JIEKaPCTBEHHBIX CPEACTB; MEPhI NPOGHIAKTHKA | COOOIIEH
MIEPBUYHOTO OpraHW3MOB caxapHOro auabeTa, IocIeICTBHS MpHeMa HapKOTHUECKUX ust
3aKpeIIeHHs HOBBIX XUMHOTEpaneBTHYECKUE Mpernaparos.
3HaAHUM npenapartsl. ['pymnmbl YMeTh: XapaKTepu30BaTh 3HAYEHUE TOPMOHOB IS
nekapcTB. besonacHsle JKU3HEAESATEIBHOCTH AKHUBOTO OPTraHU3Ma; UCIIOIb30BaTh
CIIOCOOBI IPHMEHEHUSL. NPHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHYECKON
HapkxoTtuueckue BemecTna. JIEATENFHOCTH 1 TIOBCEJHEBHOM KHM3HMU T O€30M1aCHOTO
Hapxomanwms, 60pr6a ¢ Helt u 00paIIeHus C IEKapCTB. CPEICTBAMHA
popUIaKTHKA
57- | 5.HapxoTtuueckue Hapxomanws, 6oprba ¢ Helt [Ipesenranms §20 ctp.
58 | BemectBa U IpoHIaKTHKA. 159-160
6.BA bt CcOoO0IIeH
nst

Tema 6. UckyccTBeHHbIE U CHHTeTHYECKHE MOJIHMMepPHI (S4acoB)




59- | 1-2. UckyccTBCHHBIC PacniosnaBaHue BOJIOKOH IO J1.Komtekius HCKyCCTBEHHBIX 3HaTh HEKOTOPHIX MPEACTaBUTEIICH NCKYCCTBEHHBIX 8§21,

60 | mommMmepsr. OTHOIIICHUIO K HATPEBAHUIO M | TTOJUMEPOB U BOJIOKOH, U3/ICIIUI U3 HAX | MOJIMMEPOB, UX KIACCH(PHKAIIHUIO. ymp.1-7
YPOK KOMIUIEKCHOTO XUMHYCCKUM PEaKTHBAM. BonokHa: cBoiicTBa, IpUMECHEHHE.
npumeHenus 3YH [TonmydeHre NCKYCCTBEHHBIX [Ipe3enrarus YMeTh NPUBOAUTH MPUMEPHI: UCKYCCTBEHHBIX MTOJTUMEPOB,

YYAIIAMUCS MTOJTMMEPOB, KaK MPOITYKTOB BOJIOKOH
XUMHYECKOH MOIU(UKAITUH
TIPUPOTHOTO ITOIUMEPHOTO
CBIpbs. VICKyCCTBEHHBIC
BOJIOKHA, UX CBOMCTBA M
pUMEHEHUE.

61- | 3-4. Cunretuueckue CHHTETHYECKUE TIOIUMEPHI, J. KomaeKusi CHHTETUYECKUX 3name momumepsl, ux knaccudukaimro. [ImacrMaccsr: 8§22,

62 | momuMmepsl. CTPYKTYpa MaKpOMOJIEKYIT TUTACTMACC ¥ BOJIOKOH U M3JICIMI U3 HHUX. | CBOMCTBa, MpuMeHeHue. Kayuyku: cBOiCTBa, IPUMEHEHUE ymp.1-4
YPOK KOMILIEKCHOT O MOMMMEPOB: JIMHEHHa, P)
npumeHenus 3YH pa3BETBIICHHAS U [IpezenTanus Ymems 3anuceiBaTh ypaBHEHUS PeaKIHid MOTYUEeHUS MOJArOTOB
y‘-laI]_II/IMI/ICH l'[pOCTpaHCTBCHHaH. CHUHTCTUYCCKHUX l'IOJ'lI/IMepOB (peaKqu HOHHMCpH3aHHH u HUTHCA K

IlonmuaTHiex. MOJMKOHICHCAINN) IIPAKTHY
[TonunponuneH. ecKou
CuHTeTHYeCKHE pabote
BOJIoKHA.CUHTETHYECKUE

KayqyKH.

63 5. IlpakTnyeckast PacnosnaBanue miactMace u WueTpykups o TeXHUKe 0e30MacHOCTH. | 3HATh : MpaBmia 0e30MacHOro oOpanieH s ¢ TOPIOYUMHU 1 MIOBTOpE
pa6Gora Ne2 BOJIOKOH Habop MaTepHaioB U PEaKTHBOB TOKCHUYHBIMH BEILIECTBAMH, JIAOOPATOPHBIM 000PYIOBaHHEM. | HHE
«Pacno3naBanue YMeTb: BBIIOIHATh XUMUYECKHI KCIIEPUMEHT I10
IJIJACTMACC M BOJIOKOHY pacro3HaBaHHIO IIacTMace (TTOMUATUIICHA,

YPOK KOMIUIEKCHOTO MOJIMBUHWIXJIOpHA, (eHoI(opManbIeruaa) 1 BOJIOKOH
npuMeHenus 3YH (xJ10mKa, BUCKO3BI, HATYpaIbHOW MIEPCTH, HATYPaTEHOTO
YYAIIIMHUCS IIeJIKa, aleTara, KanpoHa)

IMosTopenne (9 yacos)

64 | 1-2. I'enernueckue [ToBTOpeHue YMeTh OCYIIECTBIIATh LIETTOYKHU MPEBPAIICHUN MEXKIY
CBSI3UM OPTaHUYECKUX KJIaCCaMU OpPTaHMYECKUX M HEOPTaHMYECKHX BEIIECTB C
BEIIECTB MOMOIIbIO YPAaBHEHUI peakLuid.

65 | 3-4. Pemenue [oBTOpeHue Penmrs
pAaCUeTHBIX U 3a/1avy B
SKCHEPUMEHTAIBHBIX TeTpaan
3amayg (YII3Y)

67 5.060011eHME, [oBTOpeHue IIOATOTOB
CHCTEMAaTHU3alMs U HTHCS K
xoppekrms 3YH no K. pabote

Kypcy 10 xiacca.
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6. Utorosasn
KOHTPOJIbHasi padoTa

KouTpons 3nanuit

I[I/II[&KTI/I‘JGCKI/IG KapTO4YKHn




COLAEPXAHUE YYHEBHOI'O ITPEJAMETA xumus 11 knacc

No | paznenst Temsl

1. | 1.Crpoenn Hayunsle MeTOAbI IO3HAHUS BEIIECTB U XUMHUYECKHUX sIBJICHUHN. Poib 3KcriepuMeHTa u
€ aToMa TCOpUH B XUMHU. MOI[CJ]I/IpOBaHI/IC XUMHYCCKUX IMPOLECCCOB.

(74acoB) Atom. M3otomel. ATOMHBIE OpOHTAIH. S-, P-, d- smeMeHTEl. OCOOCHHOCTH CTPOCHWMS
JJNIEKTPOHHBIX O0OJIOUYEK aTOMOB IEPEXOAHBIX OJJieMeHTOB. llepuoanveckuii 3akoH W
MEPUOIMYECKAsl CUCTEMAa XUMUYECKUX uieMeHToB JI.11.Meneneesa.

2 | 2.CTpoenn Xumuyeckas cBs3b. KoBalieHTHast CBsI3b, €€ PAa3HOBUJHOCTH U MEXaHU3MBI
e 00pazoBaHus. DIEKTPOOTPHIATENHHOCTE. CTeleHb OKHCICHUS W BaJICHTHOCTh XMMHYECKHX
BenecTBa | ayieMeHTOB. MonHas cBs3b. KaTHOHBI M aHMOHBL. MeTaminueckas cBsi3b. BomoponHas cBs3b.
(21yac) BemectBo. KauecTBeHHBIE W KOMWYECTBEHHBIM COCTAaB BeEIIecTBa. BerecTa

MOJIEKYJIIDHOTO M HeMoJeKyJisipHoro crpoeHus. Kpucrammmueckue pemerkd. [Ipudaunb
MHOT000pa3usi BEIIECTB: U30MEPHS, TOMOJIOTHS, aJUIOTPONHsL. SIBIEHUS, MPOUCXOJSIIUE IPU
PacTBOPEHUH BEIIECTB — pa3pylIeHUEe KPUCTAILUTHYECKON pelIeTKH, MU Qy3usi, UCCOIHAIus,
ruaparanms. TennoBnie SIBICHUS IIpu paCTBOPCHUMU. Yuctelie BeIIeCTBa U CMECH. HUctunnsie
pactBopel. PacrBopeHne kak —(¢u3uKo-xuMudeckuit mporecc. CrocoObl  BBIpaKEHUS
KOHIIGHTpAIlMK pacTBOPOB: MaccoBas JOJNs PAacTBOPEHHOro BemiecTBa. Jluccormarns
OJICKTPOJIMTOB B BOAHBIX pacTBOpax. CuiibHBIE U C1a0bIe OJICKTPOJIUTHI. 30.]'[1/1, TSI, IIOHATHUEC O
KOJIJIOUIaX

3 | 3.Xumnue Kiaccudukanms XuMUYeCKUX peaknuid B HEOPTaHWYECKOW W OPraHMYECKOH XMMHH.
cKHe Peakuus wonHOro oOmMeHa B BOAHBIX pacTBopax. Cpema BOAHBIX pPAcTBOPOB: KHCIAf,
peaxkuumn(l | HeiiTpanbHas, menoyHas. Bomopomnsiii mokazatens (pH) pactBopa. OxuciauTenbHO-
6 yacoB) BOCCTAHOBHUTENBHBIE PEAKINH. DJIEKTPOIM3 PACTBOPOB M paciuiaBoB. CKOPOCTh pEaKIHH, ee

3aBHCUMOCTh OT pa3NHuHbIX (QakTopoB. Katamm3.O0paTuMOCTh XWMHUYECKHX PEaKIUH.
XUMHYECKOe PABHOBECHE U CIIOCOOBI €r0 CMEIIEHHS

4 | 4.BemecTB Kiaccudukanus HeopraHMYECKHX COEAWHEHWH. XWMHUYECKHe CBOMCTBa OCHOBHBIX
a U ux KJIACCOB HEOPTaHWYECKUX COETNHEHUH.
cBoiicTBA.( Meramipl. ONEKTPOXWMHYECKHUN P HanpsHKeHHd MeTamwioB. OOmme  crocoObl
14 yacoB) | momydenust merayuioB. lloHsTHE O KOppO3UHM MeTauToB. CIIOCOOB! 3aIIUTHI OT KOPPO3UH.

Hemeramnpl. OKHCIUTENEHO-BOCCTAHOBUTENBHBIE CBOWCTBA THITMYHBIX HEMETAIIIOB.
OO01mas XxapakTepuCTHKA MTOATPYIIITHI TaJOTeHOB.

Kiraccudukarms n HOMEHKIATypa OPraHMYECKUX COSTMHEHUH. XMMIYECKHEe CBOMCTBA
OCHOBHBIX KJIACCOB OpPraHMYECKUX COeMHEHUN. Teoprs CTpOeHHs OPraHUYEeCKUX COCTMHEHU.
VYraeponHbeiil ckener. paaukansl. DyHKOUMOHAIbHbIE Trpynmnbl. ['oMomoruueckuii  psg,
romonoru. CTpyKTypHast u3oMepusi. THUIIBI XUMAYECKUX CBS3E€H B MOJNEKYJIaX OpTaHHYECKHX
COCIMHEHUN. YTIIEBOMOPOMBI: allKaHBl,  alIKeHBl W TUEHBI, aJKWUHBI, apeHbl. llpupoaHbie
HCTOYHWKH YTIIEBOIOPONOB : HeDTh M MPUPOIHBIN Ta3., Kucmopomcomepxamme coeTuHEHNS:
OTHO — W MHOT'OATOMHBIE CIIHPTHI, (PEHO, aJbJETH/IbI, OMHOOCHOBHBIE KAPOOHOBBIE KHUCIOTHI,
CIIOJKHBIE A(UPEI, KHUPHI , YTIEBOABL. A30TCOAEpIKAIIUE COSTMHEHUS: aMIHBI, aMUHOKHUCIIOTHI,
Oenku. [lommMepsl: mIacTMacChl, KAYIyKH, BOJIOKHA

5 | 5.I1oBTOpE OKcIiepruMeHTalbHbIE OCHOBBHI XUMUH. [IpaBmia Ge3omacHOCTH MPH padoTe C eKUMH,
HHE, TOPIOYMMH W TOKCHUYHBIMH BellecTBaMu. lIpoBeneHne XMMHUYECKHUX pEaKIHid B PacTBOpax.
0000menn | [IpoBeneHne XUMUYECKHX peakIuil NMpu HarpeBaHuHM. KadecTBEHHBI W KOMUYECTBEHHBIH
e. Xumus | aHanu3 BemectB. Onpenenenne xapakrepa cpenbl. Maaukaropel. KadecTBeHHBIE peaknnu Ha
" HEOPTaHWYECKHE BEIIECTBA U MOHBI, OTJAEIbHBIC KIaCChl OPraHUYeCKUX COSIMHEHHIM.
ku3Hb(10 XuMus ¥ KU3Hb. XUMHS U 370poBke. JlekapcTBa, GpepMeHTHI, BUTAMUHBI, TOPMOHBI,
4acoB) MUHepanbHble BOABL. [IpoOiembl, CBsi3aHHBIE C NMPHUMEHEHHEM JIEKAPCTBEHHBIX MpPEnapaToB.

Xumus u numia. KanmopuitHOCTh XupoB, OEIKOB U YIIIEBOIOB. XUMHSI B TIOBCEAHEBHOMN XKU3HMU.
Moromue u uuctsmme cpencta. [IpaBmia Oe3omacHoW paboThl cO cpeAcTBaMH OBITOBOM
xuMun . XUMHUYECKHE BEIIECTBA KaK CTPOUTENbHBIE M IMOAEIOYHbIE MaTepuaibl. BemecTsa,
WCIIONb3yeMbIE B TIOTUTPA(UH, JKUBOIHUCH, CKYJBITYpE, apxuTekrype. OOIre npencraBieHus
0 TIPOMBINUIEHHBIX CIIOCO0aX TIOyYeHUs] XUMUYECKUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA
CEpHOI KHUCIOTHI). XMUMHUYECKOE 3arps3HEHHE OKPYKAIoMeW Cpefbl W €ro IOCIEACTBUSL.
briTOBas xXuMuYeckasi TpaMOTHOCTh




TEMATHUYECKOE IUJAHUPOBAHUE C OIPEJIEJJEHMEM OCHOBHBIX BUJIOB YUYEBHOU

JEATEJIBHOCTHU 11 KJIACC

[Hara

[ara

Ne

Yp.

Tema ypoka

THUI
YP-

K
p

np

Jap

ao

A3

Tema 1.Cmpoenue amoma (7uacos). ). Buovt yuednoii oesmenvnocmu :paboma ¢ y4eOHUKOM,
UHCIPYKYUAMU CNPABOYHBIMU U OEMOHCIMPAYUOHHBIMU MAOIUYAMU, MOOETSIMU, CIEHOO08bIMU NOCOOUAMU

Kabunema Xumuu , ,6bINOIHEHUe KOHMPOAbHOU pabombl, peqhiieKcusi.

1 Crpoenue atoma 3 81

2 CoCTOsTHUE IJIEKTPOHA B aTOME. 1 81
DNeKTpOHHbBIE KOH(PHUTYPAIMK B aTOMax

3 BasieHTHBIC BO3MOYXXHOCTH aTOMOB 2 81
XMUMHUYECKUX DIIEMEHTOB

4 Bxonnas koHTpoObHAs paboTa

5 ITepuognueckuii 3aKkoH U nepuonuueckas | 1 1 §2
cuctemMa anemeHToB [[.M.Menieneera B
CBETE YUCHUS O CTPOCHHH aToMa

6 3Ha4YeHUE MEPUOANICCKOTO 3aKOHA U 3 82
nepuoandeckoi cucremsl .M.
MenpeneeBa uisl pa3BUTUS HAYKU U
MMOHUMAaHMS XUMHYECKOW KapPTHHBI MUPA.

7 O606menne: [ICXD 1 snekTpoHHOE 4 KOHCIIE
CTpOEHUE aToMa KT

8 KP1 «Ctpoenne atoma» 8 1

Tema 2. Cmpoenue sewecmea(21 uac). Buowvt yuedbnoii desamensvnocmu :pabma c yyeoHuxom,
CNPABOUHBIMU U OEMOHCMPAYUOHHBIMU MAOIUYAMU, MOOENIMU, CIMEHO0BbIMU NOCOOUAMU KabUHema

XuMuu , nPou3eedeHue pacyémos no Gopmynam u YypasHeHusIM, GbINOIHEHUE MeCmo8blX 3a0aHUll NO
UHPOPMAYUOHHBIM MAMPUYAM ,NPOCMOMP YYEOHBIX DUNLMOB, padOmMa ¢ KOLIEKYUsMU, N0020MO6KA

I/IEKNMPOHHbLX npeseHmaumZ, pearusayusi MUHU-NPOEKMOos, npoeedeyue XUMUYECKO20 IKcnepumenma

,6bINONIHEHUE KOHMPOTILHOU pabombl, peghieKcusl.

9 WoHHas cBs3b. MoHHbIE 3 83
KPUCTAJUTNYECKNE PEIIETKH.
10 | KoBanenrHas cBs3b . ATOMHBIE U 3 84
MOJICKYJISIPHBIEC KPUCTAIUTHYECKUE
pEIETKH
11 Merannnyeckas cBI3b MeTalNIMYECKHE 3 85
KPHUCTAJNTNIECKUE PEIIETKU
12 | BomopomHasi CBS3b. 3 86
13 | Egunas npupona XUMHUYECKHX CBSI3EH 5 2,3 | §10.c.
91-94
14 | Ilonmumephl OpraHUYECKUE U 1 87
Heopranudeckue. [lmacTMaccsl
15 | BonokHa 1 87
16 I"azo00pa3HoOe cocTosHUE BEIIeCTRa. 3 §8, c.
67-70
17 | MonsipHbIif 06BEM Ta30B 2 §8, c.
67-70
18 OO0béMHAas NOiIsI KOMIIOHEHTA Ta30BOH 5 §8, c.
CMECH M Pacy€Thl ¢ €€ MCIONTb30BaHUEM 67-70
19 Baxneiimme npencraButeny ra3os: Ho, 2 § 8 (10
O3, NH3, CoH,, CoH4, OGnaropomasie rassl, KOHIIQ)
CH..
20 | ITP Nel « ITomyuenne raz000pa3HbIX 7 1

BCIICCTB. Z[OKa3aT€J'IBCTBO UX HAJIMYUA.




21 | JKujkoe COCTOSIHUE BEIIECTBA. 3 89

22 | Teepmoe cocTosIHUE BEIESCTRA. 3 4 810

23 | JlucnepcHbIe CHCTEMBI. 1 5 811

24 | McTuHHBIE PaCTBOPBHI. 1 6 811

25 | MaccoBas 10111 pacTBOPEHHOTO 3 812
BEIIECTBA 3a1a4

26 | Pemienue 3aau Ha MOJISIPHBIN 00BEM 5 3a1a4u
ra3oB ¥ MACCOBYIO JIOJIO PaCTBOPEHHOTO u3
BEIIECTBA 3aa4uH

HKa.
27 | OGoOrieHNE: CTPOCHHUE BEIeCTBA 4
28 | KP2«CtpoeHue BelecTBa» 8 2

Tema 3. Xumuueckue peaxyuu (16 uacos). Buowt yueonoii oeamenvnocmu.:paboma c y4eOHuKom
,UHCMPYKYUAMU, CAPABOYHBIMU U OEMOHCMPAYUOHHBIMU MAOIUYAMU, MOOETSIMU, CIEHO08bIMU

nocoousIMY KabuHema Xumuu , npouzsedeHue pacuémos no opmynam u ypagHeHusm, uinoaHeHue

MeCmosblX 3a0anutl No UHMOPMAYUOHHBIM MAMPUYAM ,IPOCMOMP YHeOHbIX Purbmos, paboma ¢

KOJIeKYUuAaAmMu, no02omosKa INIEKMPOHHBbIX npe3eHmauuL7, peaiusayusi MuHU-npoeKkmos ,npoeedeHue

XUMUYECKO20 IKCnepumenma ,6blnojlHeHue KOHmpOJleOZZ pa60mbl, eqbﬂekcuﬂ.

29 | Knaccudmukanus peakimii B 3 1 813
HEOPraHWYECKOW U OpraHUYECKON XUMUHU

30 | OOparuMbie U HEOOpPATUMBbIC PEAKIHH. 1 2,3 8§14
IIpaBunio bepromie

31 | CropoCTh XUMHUYECKUX PEAKIIHH. 1 7 815
®dakrtopsl ee 3aBucuMoctu Karanus

32 | YopakHeHHS: CKOPOCTh peakiuit 2

33 | OOpaTuMOCTh XUMHYECKUAX PEAKIIH, 1 816
CIIOCOOBI CMEIIECHHS XUMHUYECKOTO
paBHOBECHs

34 | YopakHeHHS: XUHMUYECKOE PAaBHOBECHE 3

35 | HayuHble MpHHIUITEI TPOM3BOJICTBA HA 1 816
MpUMEpEe CUHTE3a aMMHaKa HITH CEPHOU
KHCJIOTHI

36 | Pomb BOabI B XMMUYECKUX PEAKIUIX 3 817
DNEeKTPONUTHYECKAS] TUCCOITUAITHS.

37 | Tugponus comeit 1 4 818

38 | I'mmponus opraHNYecKHX BEIECTB . 3

39 | Cremenb okuciaeHus OKHCIUTEIBHO- 2 §19,¢
BOCCTaHOBUTENHHBIE PEAKITIH. 155-

158

40 | Cocrasnenne OBP ¢ momorsio 3
JIIEKTPOHHOTO OanaHca

41 | DnexTponu3 pacTBOPOB U PACILIABOB 1 § 19, no
coieii .JIpakTnyeckoe npuMeHeHHe KOHI[Q
SIIEKTPOJIH3A.

42 | IIpakruueckas pabora Ne2. Pemenune 7 2
IKCIEPUMEHTAITLHBIX 3a]1a4 TI0 TeMe
THJIPOITH3

43 | O6oOmeHrEe TeMBI: «XUMUYECKUE 4
peaKLumy.

44 | KP 3. «XumMu4eckne peakium». 3

Tema 4.Bewecmea u ux ceovicmea. Xumus u sncu3ns.(14 yaca). Buowt yueonoii
Oeﬂmeﬂbnocmu:pa6oma Cy1l€6HI/lKOM, UHCMPYKYUAMU, CNPABOYHBIMU U ()eMOHCWlp(IL}MOHHblMM




maodauyamu, MoOeiIMuy, CMeHO08bIMU NOCODUAMU KAOUHEMAa XUMUU , NPOU36edeHUe PACHEMOo8 no
opmynam u ypasHeHusiM, bINOIHEHUE MECMOBbIX 3A0AHUL N0 UHMOPMAYUOHHIM MAMPUYAM ,IPOCMOTD
VUEOHBIX PUTLMOS, PAOOMA C KOMIEKYUIMU, NOO2OMOBKA INLEKMPOHHBIX NPE3eHMAYUL, Peanu3ayus
MUHU-NPOEKNO8, NPOBEOCHUE XUMULECKO20 IKCEPUMEHMA , 8bINONIHEHUE KOHMPOAbHOU pabomel,

45 | Merauisl B HEOPraHUYECKOH U 8 820,

HEOPraHW4YecKON XUMHU c.164 -
169

46 | Kopposus meramnos. [lonsitue o 1 9 §20, mo
raJIbBAHHYECKOM 3JICMEHTE. KOHIIA

47 | Hemerasmibl. OKHCITUTEIbHBIC U 6 10 | §21.
BOCCTaHOBUTEIbHBIE CBOMCTBA
HEMETaJJIOB.

48 | Kucinorel opraHu4ecKkue u 3 11 | §22.
HEOpraHu4YecKue

49 | Oco0ble cBOWCTBAa a30THOM KHCJIOTHI U 2 822.
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTBI

50 | YnopakHeHus: CBOHCTBA KUCIIOT 3

51 | Heopranuueckue u opraHu4IecKue 3 12 | 8§23
OCHOBAaHUS

52 | Conu HEOpraHMYECKNX W OPTaHMYECKHX | 3 13 | 8§24
KHCJIOT

53 | [1P Ne3 «Pemienne sKcriepuMeHTaIbHBIX 3

3a7a4 Ha UICHTU(UKAIIHIO
HCOPraHN4YCCKUX BEUICCTB» (XHOpI/IJII)I,
KapOoHaThl, Cynb(arel, kKatnoasl NHy",
Ba®*, Cu®").

54 | TIP Ne4 «Permmenre SKCIIEPUMEHTABHBIX | 7 4
3a/1a4 Ha MICHTU(DHUKALIHIO
OpPraHUYECKUX BEIIECTBY

55 | 'enernueckas CBSI3b MEKIY KIaccaMu 6 825
HEOPTraHWYECKHUX BENIECTB.

56 | ['eHeTnueckas CBsI3b MKy KilaccaMu 6 825
OpPraHWYECKHX BEIIECTB.

57 | O6o6menue. IloaroroBka K 4
KOHTPOIIbHOH pabore.

58 | KP Ne4 mo teme «BemecTBa u ux 8 4
CBOlicTBaY.

Tema 5 Iloemopenue, o6oomenue. Xumus u sxcusuv(10 uacos). Buovl yuebnou desmenrsHocmu :pab ma c
VUEOHUKOM, CHPABOYHBIMU U OEMOHCMPAYUOHHBIMU MAOIUYAMU, CIEHO08bIMU NOCODUAMU KaDUHema
XUMUU , RPOU3BEOEHUE PACUEMOB BbINOTIHEHUE MECHO8bIX 3A0AHUL N0 UHDOPMAYUOHHBIM MAMPUUAM
,APOCMOMP Y4eOHbIX DUIbMO8, HOO20MOBKA INEKMPOHHBIX NPE3EHMAYUL, ,8bIN0THEHUe KOHMPOTbHOLUL
pabomul,

59 | IloBTOpeHue: cTpoeHHE aToMa. 6 Koncm
60 | [loBTOpEeHUE: CTpOSHHE BENIECTRA. 6 Koncm
61 | [loBTOpEeHHE: XUMHUYECKHE CBOICTBA 6 Koncm
BEIIECTB, XUMUYECKHE PEaKIINH.
62 | [loBTOpEeHUE: XUMUYECKIE PACUETHI. 3 Koncm
63 | KP 5mo kypcy cpeaero (moJiHoro) 8 5
o0urero oopazopanus «Mror»
64 | XuMuA M KU3HB. 6 14 | Vop.
65 | Xumus u 3xonorus (rmodaibHbIe 1
po0I1eMbl)




66

XuMHUsl 1 9KONOTus ( pernoHajIbHbBIE U
JIOKaJIbHBIE TIPOOJIEMBI)

67

Xumus B ObITY

68

Uroroas koHTponbHas pabora

Hroro

14




MATEPUAJIBHO - TEXHUYECKOE OBECITEYEHUE

Ne HanmeHnoBaHue 00BEKTOB U CPEICTB MaTepuaibHO-TexHudeckoro | Kom-
IIpumeyanue
/i obecrieueHus BO
1 |bubaunoreunnblii pona (KHUTONMEYATHASI MPOYKIIUSA)
VYyebno-meroanueckue koMriekTol (YMK) s 8-11 kmaccos B Oubnuoreunsrit
(mporpamma, yueOHHUKH) K |donn Bxomsar
KOMILICKTBI
y4eOHUKOB,
PEKOMEHIOBAaHHBIE WU
JIOTTYIIIEHHBIE
MuHuCTEPCTBOM
00pa3oBaHuUs U HAyK1
2 | Texuuueckue cpencrsa ooydenus (TCO)
Knaccnas nocka Ji |
MarsurtHas nockKa. Ji |
[TepcoHabHBII KOMITBIOTED. J | Pa3mep He menee 150
MynbTUMEIUITHBIN TPOEKTOP. O | 150 cm.
BreitsoxHOM KA. Ji |
3 | deMOHCTpallHOHHBbIE MOCOOHSI
- Harnssapie moco0Owust (B BUIE HILTIOCTPUPOBAHHBIX TJIAKATOB), Ji |
tabmmia MenaeneeBa, TaOJIMIBI PACTBOPUMOCTH BEIIECTB;
- XUMUYECKHE PEaKTUBbI i |
-1abopaTopHas nocyja II
4 OobopynoBanue nenrpa «Touka pocray»
- [TudpoBas nabopatopus M0 XUMHUH 3
- IEpCOHATIbHBIE KOMITBIOTEPHI 4

I[J'IFI XapaKTCPUCTUKU KOJIMYCCTBCHHBIX rokazaTesei (CM. maoi. ) HCIOJIB3YIOTCA

CJICAYIOIIUC CUMBOJINYCCKUC 0003HAYCHHS:

Il - ,Z[eMOHCTpaI_[I/IOHHHﬁ 9K3EMILISIP (O,I[I/IH OK3CEMIIAP Ha KJ'IaCC);

K — noaHbIi KOMILIEKT (Ha KaKI0Tro YYCHHKaA Knacca);

® — xoMIUIeKT A (PpoHTaNIbHOW paboTHl (HE MeHee, yeM | HK3eMIUIAp Ha JBYX

YYEHHUKOB);

I1— xommIeKT, He0OX0AMMBIH 715 paboThI B rpynmnax (1 sx3eMIusip Ha 5—6 JenoBex).




YYEBHO-METAJIMYECKOE OBECIIEHEHUE

8 xmacc

1. Pyasurtuc I E. Xumus: 8 win.: yueb. mns oOmeoOpaszosar. yupexaenuii / . E.
Pynsutuc, ®©. I'. ®ensaman. — M.: [Ipocsemenue.

2. XuMmus: 8 KII.: 2JICKTPOHHOE NPHUIIOKEHUE K YUCOHHKY.

3. I'ap a H. H. Xumusa. Paboune nporpammel. [Ipenmernas nuaus yaeOunukos . E. Pynsutuca,
@. I'. ®enpamana. 8-9 kiracce / H. H. T'apa. — M.: [IpocBemenue.

9 xmacc

1. Pyasurtuc I E. Xumusa: 9 win.: yueb. mns obmeoOpaszosar. yupexacnumii / . E.
Pynsutuc, @. I'. ®ensaman. — M.: IIpocsemienue.

2. Xumus: 9 KII.: 2JCKTPOHHOE TPHIIOKEHUE K YUCOHHKY.

3. I'ap a H. H. Xumusa. Paboune nporpammer. [Ipenqmernas muaus yaeouukos ['. E. Pyms3uruca,
@. I'. ®enpamana. 8—9 knac-cel / H. H. I'apa. — M.: TIpocBemienue.

10 xmacc

1. Pymutuc I'. E., ®enpaman ®. I Xummsa : Opran. xumus : YdyeOnuk mus 10 k.
obmeooOpazoBart. yupexaenuit / I.E. Pymsutuc, @.I'. ®enpaman. - 5-e uzn. - M. : [Ipocsemienue,
2020. - 160 c.

11 xnacc
1. O.C. Tabpuenssu Ilporpamma xypca xumuu mias 8 - 11 kmaccoB oOmeoOpa3oBaTenbHbIX
yapexaennii, J{poda, 2016
O.C. l'abpuensu Xumus-11 bazossrit ypoBens Jpoda, 2015-2016
3. O.C.Tabpuensu HacrtonbHast kaura yuutens xumuu 1 1xmacc JIpoda, 2016

N



IIJTAHVPYEMBIE PE3VJIbTATHI OBYUEHU S
OcHoBHBIC IOHATUS XUMHH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX TTPEICTABICHHIA )
BeInyckHUK Hay4duTes:
* OMHCHIBATH CBOMCTBA TBEP/BIX, )KUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIICIAS UX CYIICCTBEHHBIC
MIPU3HAKH;
* XapakTepu3OBaTh BEIIECTBA [0 COCTaBYy, CTPOCHUIO U CBOWCTBaM, YCTaHABIIMBATH
MIPUYHUHHO-CIICJCTBCHHBIC CBSI3U MKy TAaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;
* pAacKpbIBaTh CMBICI OCHOBHBIX XHMHYCCKHUX TIOHATHW: aToOM, MOJIEKYyJa, XUMHYECKUM
JJIEMEHT, TPOCTOE  BEIIECTBO,  CJOXHOE BEIIECTBO, BAJICHTHOCTH, HCIIOJIB3YSl 3HAKOBYIO
CUCTEMY XUMUHU;
* u300pakaTh COCTAaB MPOCTCUIIMX BEMICCTB C MOMOIIBI0 XHUMHUYECKUX (POPMYIT M CYIIHOCTH
XUMHYECKUX PEAKIUN C TIOMOIIBIO XUMUICCKIX YPAaBHECHUI;
* BBIUUCIIATH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, a TaKKe
MacCCOBYIO JIOJIFO XHMHYECKOTO JIEMEHTA B COCTMHCHHUSX;
* CpaBHHBATH [0 COCTaBY OKCHJBI, OCHOBAHMSI, KUCIIOTBI, COJIH;
* KIaccH(PHUIMPOBATH OKCHJIBI K OCHOBAHUS 110 CBOHCTBAM, KHCIIOTHI M COJI — I10 COCTaBY;
* OMNWCHIBATH COCTaB, CBOWCTBA W 3HAa4YeHHE (B TPUPOJE W MPAKTHYCCKOH JEATCIHHOCTH
YeJI0BEKa) IMPOCTHIX BEIIECTB — KHUCIOPOJIa U BOJIOPOJIA;
* J1aBaTh CPABHUTCIIBHYIO XapaKTEPUCTUKY XHMHUECKUX JIEMEHTOB M BaYKHEUTITNX COCTUHEHUI
€CTECTBEHHBIX CEMEHMCTB IIETOYHBIX METAJJIOB U FaJ0T€HOB;
* TI0JIb30BATHCS JJAOOPATOPHBIM 000PYIOBAHUEM U XUMHUYECKOU MTOCYIOM;
* TIPOBOJHTH HECJOXKHBIC XUMHYECKHE OIBITHI W HAOIOJCHUS 32 W3MCHCHHSAMH CBOWCTB
BEIIECTB B TpoOIlecCe WX MPEBPANICHHH; COOMIOAATh IMpaBWja TEXHUKH O€30MacHOCTH TIpH
MPOBEACHUH HAOIOICHUIA U OTIBITOB;
* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI W IIEIOUYH, TOJIb3YSCh WHIMKATOPAMU;, OCO3HABATH
HEOOXOMMOCTh COOJIOICHUSI Mep 0€3- OMTAaCHOCTH MPHU OOpAIICHUH C KUCIOTAMHU U MIEI0YaMHU.
BBIMyCKHHUK TOJTy9UT BO3MOKHOCTh HAYIHTHCSI:
* TPaMOTHO OOpamaThCs C BEIIECTBAMHU B MIOBCETHEBHOMN KU3HU;
* 0CO3HaBaTh HEOOXOJIUMOCTb COONIOACHUS MPABUII HKOJIOTH- YeCKH 0€30MacHOTO MOBEICHUS B
OKpYXalolled MPUPOTHOW cpene; # IMOHMMATh CMBICI UM HEOOXOIUMOCTh coOIroAeHNs
MpeAnrcanii, mpeajaraéMplx B MHCTPYKIUAX 110 UCITOJIb30BAHUIO JICKAPCTB,
cpencTB OBITOBOM XUMHH H JI.;
* HCIIOJB30BaTh  MPUOOPETEHHBIE  KIIOYEBBIE  KOMIETEHTHOCTH  TPU  BBITOJHCHUH
HCCIIEA0BATEIIBCKUX MTPOCKTOB M0 M3YYEHHUIO CBOMCTB, CIIOCOOOB TMOJIYYCHHSI U PACIIO3HABAHUS
BEIIECTB;
* pa3BuUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, HCIOJb3ysSd CpEIACTBA YCTHOTO U
MMUCbMEHHOTO OOIIEHUS, TIPOSIBIIATH
TOTOBHOCTh K YBQ)XCHHMIO WHOM TOYKH 3pEHUS MPH OOCYKICHHH PE3yIbTaTOB BBINOJHEHHON
paboTHI;
* OOBEKTUBHO OIICHMBATh MH(OPMAIIUIO O BEIIECTBAX W XMMHUYECKUX IPoIeccaxX, KPUTHUECKH
OTHOCHUTBHCS K TICEBJIOHAYYHOU
nHpopMaluy, HeT0OPOCOBECTHOM peKIaMe, Kacaroleics NCTIOIb30BaHMS PA3TUYHBIX BEIIECTB.
[Teproauyeckuii 3aKOH U MepUOIUYECKasi cucTeMa xumudeckux snemeHToB /. M. Menneneesa.
Crpoenue BemecTa
BrImycKHUK Hay4IUTCS:
* KiIaccu(pUIMPOBATH XUMUYECKHE IEMEHTH Ha METAIlJIbl, HEMETAJUIbI, SJIEMEHTHI, OKCUbl U
TUAPOKCUABI KOTOPBIX aM(OTEpHBI, U UHEPTHBIE dJIEMEHTHI (Ta3bl) Ui OCO3HAHHS BaKHOCTH
YIOPSA0YSHHOCTH HAYYHBIX 3HAHMIA,
* pacKpbIBaTh CMBICH Nepuoaudeckoro 3akona JI. U. Menneneesa;
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