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Mecmo yuedonozo npeomema, Kypca 6 yueoOHom niawe.
VueOHbIi mpeaMeT «XUMHUS» OTHOCHTCS K MPpeAMETHOH obnactu «ECTecTBEHHO - Hay4YHBIE TPEIMETHI».
VY4eOHbIi MIaH IIKOJIBI OTBOJUT Ha M3ydeHHe mnpenmera 68 vacoB. B 10 u 11 xmaccax B COOTBETCTBUU C
YTBEP>KICHHBIM KaJICHIapHBIM Y4€OHBIM rpa) KoM 3ariaHupoBaHo 34 yueOHbIe HeIeIH.

Kiaccer 10 11
Yachl B HEAENIO 1 1
Yacel B oz 34 34

Yueono-memoouueckoe ooecneuenue:

Kraccst YyeOHuk

10 xmacc VYuebnuk «Xumus: 6a3oBbiii ypoBeHb: 10 kinace» / B.B.Epemun, H.E.Ky3pmenko,
A.A. Ipo3nos, B.B.JIynun — M.: llpoda, 2020r.

11 kinacc VYuebuuk «Xumus: 6a3oBblil ypoenb: 11kmace» / B.B.Epemun, H.E.Ky3pmenko,
A.A. Jlpo3nos, B.B.JIlynun — M.: JIpoda.

B nporpamme ucnosnp3yercs cieayrooias CUCTeMa yCJIOBHBIX 0003HAaYEHUN:
KP — xonTposnbHas padora;
PIIB — pabouas nporpaMma BOCITUTaHHS

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 nmpeaMera « XuMHsI».
JIn4yHOCTHBIE pe3yJIbTAThI

B cooTrBercTBMM € CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJO0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB
OCBOEHUS IIpeaMeTa « XUMUA» COCTABIIAIOILNE:

- OCO3HaHHE OO0YYarOUIMMMCSI POCCUHCKON TIpa)XAaHCKOW HJAEHTUYHOCTH TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOATEIIBHOCTU U CaMOOIIPEEIICHUIO;

- HaJIM4ie MOTHUBAIIMM K 00Y4YEeHHUIO;

- IleJIeHaNpaBlIeHHOE pa3BUTHE BHYTPEHHUX YOEXJEHUH JMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH M
UCTOPUYECKHUX Tpaauluil 0a30BOM HAYKU XUMHUH

- TOTOBHOCTb U CHOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, IPUCYILIMMU IIEJIOCTHON CUCTEME XUMHUECKOT0 00pa3oBaHUs;

- HaJHM4Yue MPAaBOCO3HAHMSI KOJOTMUECKON KYJIBTYphl U CHOCOOHOCTU CTaBUTh LI U CTPOUTD KU3HEHHbIE
IIJIAHBI.

JIMuyHOCTHBIE PE3yNbTAaThl OCBOEHUS Mpeamera «XHMHS» JOCTHTAIOTCS B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHON JIeATeNbHOCTH. OpraHu3aui B COOTBETCTBUU C TYMaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMH,
JTyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH U HJ€aJIaMU
POCCHUHCKOTO Tpa’kJaHCKOTO OOIecTBa, MPUHATHIMU B OOILIECTBE HOPMAMM U IpaBWJIAMHU IOBEJIEHUS,
CIOCOOCTBYIOIIMMHU TPOIIECCaM CaMOIIO3HAHMs, CaMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJIECHMS JIMUHOCTH
00yJaromxcs.

JIMYHOCTHBIE PE3YyNbTAaThl OCBOEHUS Mpeamera «XHMHS» OTPaKaloT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHON U NMPAKTUYECKOW NEATEIbHOCTH OOYYalOIIMXCS IO peaju3aluy MPUHATHIX B 0O0ILECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH !

1. I'pamaaHCcKOro BOCIMTAHMSA:

- O0CO3HaHMs OOYYaIOUIMMHUCS CBOMX KOHCTHTYIMOHHBIX IpaB M OO0S3aHHOCTEW, YBaXXEHUS K 3aKOHY H
MIPaBOIIOPSIKY;

- IPEACTABIIEHUS O COLIMAIIBHBIX HOPMaX U IPaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE;

- TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIbHOCTH NpPU CO3JaHUM Y4YEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX M [TO3HABATEIbHBIX 33J1ay, BHIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB,;




- COCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U apTyMEHTHI JPYTHX MPHU aHAIIK3e
Pa3IMYHbBIX BUJOB Y4eOHOI 1eATeIbHOCTH;

2. IIaTpHOTHYECKOT0 BOCTIMTAHUS:

- [ICHHOCTHOI'O OTHOILIEHUSI K UCTOPUYECKOMY M HAYYHOMY HACJIEUI0 OTEYECTBEHHON XUMUH;

- YBaXCHHS K TPOIECCY TBOPUECTBA B OOJACTH TEOPHH U MPAKTHYECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS
TOTO, 4YTO JOCTIIKEHHSI HayKd €eCTh  pe3ylbTaT JUIMTENbHBIX  HAOMIOACHUH, KpPOMOTIMBBIX
AKCIEPUMEHTAIIbHBIX MTOUCKOB, OCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

- UHTEpeca U M03HABaTEIbHBIX MOTUBOB B MOJIYUEHUU U TIOCIIEAYIOIIEM aHallu3e HH(OPMALIUU O TIepeOBbIX
JOCTUKEHHSIX COBPEMEHHOW OT€UECTBEHHOW XUMHUH;

3. JlyXOBHO-HPaABCTBEHHOI'0 BOCIIMTAHUSA:

- HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

- cOCOOHOCTH OLIEHMBATh CUTYallUM, CBS3aHHBIC C XMMHUYECKUMH SIBJICHUSIMH, U MPUHUMATh OCO3HAHHBIE
pelieHus, OpUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

- TOTOBHOCTH OLICHUBAaTh CBOE IOBEACHHE W MOCTYINKH CBOMX TOBApUUIEH € MO3UMLUMUN HPABCTBEHHBIX M
MPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUN ITUX MOCTYIKOB;

4. ®opMuUpOBaAHUS KYJIbTYPbI 310POBbS:

- TIOHMMAaHUS IICHHOCTEH 30poBOr0 M Oe3omacHoro oOpa3a >KW3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPHU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

- coOmoneHusT mpaBui Oe30macHOro OOpalleHHs C BEIIeCTBAMH B OBITY, TOBCEIHEBHOW XW3HU M B
TPYZIOBOH AESTEIbHOCTH;

- IOHUMAaHUS [IEHHOCTH MPABHWJI MHIMBUIYAIBHOTO U KOJJIEKTUBHOTO O€30MaCHOTO TOBECHUS B CUTYAIIUSX,
YIPOXKAKOUIUX 30POBBIO U KU3HU JIFOJIEH; OCO3HAHMS MOCIEACTBUN U HENPUATUS

BPE/IHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHHUS);

5. TpyaoBoro Bocnuranus:

- KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHU B Y4€OHO-HCCIIEIOBATEIbCKOM JEATEIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUYECKOM U APYTUX BUJIAX ACSITEIbHOCTH;

- YCTaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUM MPAKTHYECKUX 3aJad COLMAIbHOW HaIpaBJICHHOCTH (B
pamMKax CBOEro KJacca,llKoJbl);

- WHTEpeca K MPAKTUICCKOMY H3YyYCHHUI0 NPOPEcCHil pa3IuvHOrO poja, B TOM 4YHUCIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH M0 XMMHUU;

- YBOKEHUS K TPYAY, JIOJSAM TPYJla U Pe3yJibTaTaM TPYA0BOH JEATEIbHOCTH;

- TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAMBHIYabHOM TpaeKTOpUU 0Opa3zoBaHus, Oyayiei mpodeccuu u
peanu3anuu COOCTBEHHBIX JKU3HEHHBIX TIJIAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB,

CHOCOOHOCTEH K XUMHUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6. IK0J10rHYeCKOro BOCIMTAHMS:

- DKOJIOTHYECKH IIeIeCO00Pa3HOr0 OTHOIICHHUS K TPUPOJE, KAaK HMCTOUYHUKY CYIIECTBOBAHMS >KHU3HHM Ha
3emie;

- IOHMMAaHUA TT00aTbHOTO XapakTepa dKOJOTHYECKUX MPOOJeM, BIUSHUS SKOHOMHYECKHX IMPOIIECCOB Ha
COCTOSIHUE MPHUPOTHON U COUUAIIBHOM CPEJIbL;

- OCO3HaHUS HEOOXOJAUMOCTH MCIONIB30BaHUS TOCTHIKEHUN XUMHHU JIs PEIICHUs BOTPOCOB PAllMOHATHLHOTO
MIPUPOIOTIONB30BAHHS;

- AKTUBHOIO HENpPUSITHS JAEUCTBUM, NPUHOCIIIMX BpEJ OKPYXKAKOIIEH NpPUPOJAHON Cpene, YMEHHs
MIPOTHO3UPOBATH HEOIATONMPHUATHBIE YKOJIOTUUECKHE ITOCIEACTBUS TPEANMPUHUMACMBIX JCHCTBUN

Y MIpeAO0TBPAIIATh UX;

- HaJU4Ms Pa3BUTOTO AKOJOTUYECKOTO MBIIUICHUS, IKOJOTHYECKON KYJIbTYpPhI, ONBITa ACSTEILHOCTH
9KOJIOTUYECKON HAIpPaBICHHOCTU, YMEHHS PYKOBOJICTBOBATHCSA UMHU B MO3HABATEIbHOM, KOMMYHUKATUBHOM
Y COITMATLHOM MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO ITPOTUBOCTOATH UICOJIOTHH XeMOo(oOuu;

7. IleHHOCTH HAYYHOI'0 NTO3HAHMSA:

- chOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
OOIIIECTBEHHO! MPAKTUKH,

- MOHWMAaHMS CIeNU(PUKA XUMUU KaK HAyKH, OCO3HaHMsS €€ poiu B (OPMHUPOBAHHH PAIMOHATHHOTO
HAyYHOTO MBIIICHHUS, CO3JaHUM IIEJIOCTHOTO TMPEACTaBIEHUS 00 OKpYXarolleM MHpE KaK O €IUHCTBE



OPUPOJBl U YEJNOBEKa, B TMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEUICHHH NpoOIeM COXpaHEHUs

IIPUPOJHOTO PAaBHOBECUS;

- yOe:)xIEHHOCTH B 0CO0OH 3HAYMMOCTH XUMHUH JIi COBPEMEHHON LMBWIM3AIMU: B €€ TYMaHHCTUYECKON

HaIpaBJICHHOCTU U BaXXHOM POJIM B CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYphl, PELIEHUHN ITI00aJIbHBIX

po0JIeM YCTOWYMBOTO Pa3BUTHS YE€IIOBEUECTBA — CHIPbEBOM, YHEPIETHUECKOH, MUIIEBON U YKOJIOTUICCKOM

0€30I1aCHOCTH, B PA3BUTUM MEIULMHBI, OOECHEYEHMH YCIOBUM YCHEIIHOTrO TPyZAa M SKOJIOTMYECKH

KOM(OPTHOH KU3HU KaXKIO0T0 4eHa 00IIeCTBa;

- €CTECTBEHHO-HAY4YHOM TI'DaMOTHOCTH: IIOHMMAaHMs CYHUIHOCTH METONOB IIO3HAHUS, HCIOJIb3YEMBIX B

€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh MOJy4YaeMble 3HAHMSA JJs aHAIW3a U OOBSICHEHUS

SBJICHUM OKPYKAIOLIET0O MHUPAa U NPOUCXOJAIMX B HEM HM3MEHEHUH; YMEHMs JellaTb OOOCHOBaHHBIE

3aKJIIOYCHUSI HA OCHOBE HAy4YHBIX (DAKTOB W HMEIOIIMXCS JAHHBIX C LENbI0 TMOJYYEHHS JTOCTOBEPHBIX

BBIBOJIOB;

- CHOCOOHOCTH CaMOCTOSTEIBHO HCIIOIB30BaTh XMMUYECKUE 3HAHUS Ul PEHICHUs MPOOJIeM B peabHBIX

KU3HEHHBIX CUTYyalUsX;

- UHTEpeCca K II03HAHUIO U UCCIIEI0BATEIIbCKON EATEIbHOCTH;

- TOTOBHOCTM U CIIOCOOHOCTM K HENpPEpPhIBHOMY OOpa30oBaHUI0 M C€aMOOOPa30BaHUIO, K aKTUBHOMY

MIOJIYYEHHUIO HOBBIX 3HAHUH 0 XMMHH B COOTBETCTBUU C )KU3HEHHBIMH OTPEOHOCTAMY;

- HHTepeca K 0COOEHHOCTAM Tpy/ia B pa3IMUHbIX cepax NpodhecCHOHAIbHON AesTeIbHOCTH.
MeranpeamerHsblie pe3yabTaThl:

Oénadenue ynusepcaipHolmu yUeOHBIMU NOZHAGAMEIbHBIMU OCLICIMEUAMU:

1. Ba3oBbIMH JIOrHYeCKMMH e CTBUSIMU:

- CaMOCTOATENBHO (POPMYITUPOBATh U aKTyaIU3UPOBATh IPOOIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

- ONpEeNeNsTh UM JAEATEIBHOCTH, 3aJaBas IlapaMeTpbl M KPUTEPUH HX JOCTH)KEHHS, COOTHOCUTH

pe3yJIbTaThl AEATEIbHOCTU C IIOCTABICHHBIMU LEISMH; HCIIOJIB30BATh NPU OCBOCHHMM 3HAHUM IPUEMBI

JIOTUYECKOT'0 MBIIIJIEHUSI — BBIACIATh XapaKTEPHbIC IPU3HAKU IIOHATHA U yCTAHABIMBATh UX B3aMOCBS3b,

MCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUSA 7151 OOBACHEHUS OTJCNIbHBIX (DAKTOB U SBICHUM;

- BEIOMpATh OCHOBAHUS M KPUTEPUH JUTSI KJIAaCCH(PUKALINN BEIIECTB

U XUMHYECKUX PEaKLIUii;

- YCTaHaBJIMBATh IPUYNHHO-CIICICTBEHHBIE CBA3U MEXAY N3y4YaeMbIMU SIBJIICHUSAMM;

- CTpPOUTh JIOTUYECKHE pacCyXIeHHs (MHAYKTHUBHBIC, JEIyKTUBHbIC, [0 AaHAJIOIMU), BBIABIATDH

3aKOHOMEPHOCTH U MIPOTUBOPEUUS B paCCMaTPUBAEMBIX SBIICHUSAX, ((OPMYIHPOBATH BHIBObI

U 3aKJIFOUEHUS;

- NPUMEHSTh B TPOIECCE IO3HAHUS HCIIOJIb3YyeMble B XHMMHMHM CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,

npeoOpa3oBbIBaTh MOJEIbHBIE MPEJCTABICHUS — XUMHUYECKHMH 3HAK (CUMBOJ) 3JI€MEHTa, XUMHUECKas

¢dbopMyIna, ypaBHEHUE XUMUYECKOW PEaKIUU — MPHU PELICHUH Y4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX

3a/a4, NPUMEHATh Ha3BaHHBIE MOJEIBHBIE IPEJCTABICHUS JUIS BBIABICHMS XAapaKTEPHBIX IPHU3HAKOB

M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIINA;

2. Ba30BLIMH HCCJIE€I0BATEIbLCKUMH JeHCTBUSIMH:

- BJIAJIETh OCHOBAaMH METOJI0B HAYYHOTI'O MIO3HAHUS BEIIECTB U XUMHUYECKUX PEaKILINN;

- (opMynMpoBaTh IeNW M 3aJa4d MCCIENOBaHMSA, MCIIOJIB30BaTh IOCTaBIEHHBIE M CaMOCTOSATEIbHO

c(hopMyIMPOBAHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI /17151 (YOPMHUPOBAHUS TUIIOTE3bI

I10 MPOBEPKE NMPaBUIBHOCTH BBICKA3bIBAEMBIX CYKJIECHUI;

- BJAJETh HABBIKAMHM CaMOCTOATENIBHOIO IUIAHWPOBAHUSA WM NPOBEICHMS YYEHHUYECKHX SKCIEPUMEHTOB,

COBEPILICHCTBOBaTh YMEHMsI HAOMIOJaTh 3a XOAOM IpOIecca, CaMOCTOATENbHO INPOTHO3MPOBATH €ro

pe3ynbrat, (GOopMyIupoBaTh O000OIIEHHUS W BBIBOJBl OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB

MCCIIEIOBAHMsI, COCTaBIATh 00OCHOBAHHBIM OTUYET O MPOJieNaHHOM padoTe;

- [puoOpeTaTh OMbIT YYEHHUECKOHM MCCIeA0BATENbCKOM U MPOEKTHOM JAEATEeIbHOCTH, MPOSBISTH

CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOJOB pELIeHHs NpPaKTHUYECKUX 3ajad,

IIPUMEHEHHUIO Pa3JINYHbIX METOJOB MO3HAHUS;

3. lIpuémamu padoTsl ¢ HHGoOpManHeii:

- OpUEHTUPOBAThCA B paA3IUYHBIX HCTOYHUKAX HHGopMauuu (HAy4HO-TIOMYJSpHAs JUTEpaTypa

XMMUYECKOT0 COAICP KaHus, CIIpaBOYHbIe MOcoous, pecypchl IHTepHeTa), aHaTM3upPOBaTh



MHGOPMALIUIO pa3IMYHBIX BUAOB U (OPM NPEICTABICHUS, KPUTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

- (opMynupoBaTh 3anpockl U NPUMEHATH PA3IMYHBIE METOJAbI NpPH IOHCKe W OTOOpe HH(OpMalLuHy,
HEOOXOIMMOM /17151 BBITTOJTHEHUS YIEOHBIX 3a/1au ONPEACIEHHOTO TUIIA;

- MpHOOpETaTh OIBIT HUCIOJB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTMA W Pa3IMYHBIX
MIOUCKOBBIX CHUCTEM;

- CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (GopMy npeAcTaBieHHs HHGOpMAMH (CXEeMbl, TrpaduKy,
JMarpaMMsl, TaOJIHIIbI, PUCYHKH U T. 11.);

- HCIIOJIb30BaTh HAYYHBIN SI3BIK B KQUECTBE CPEICTBA IPU paboTe ¢ XMMHUYECKON MH(pOpMAIMen: TPUMEHSTh
MeKIpeaMeTHbIE ((pru3ndeckne u MaTeMaTHYECKHEe) 3HAKU U CUMBOJIBL, (DOPMYJIHI,

ab0peBuaTypbl, HOMEHKIIATYPY;

- UCTIOJIb30BATh M IPE0OPa30BHIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEICTBA HATIISTHOCTH.

Ognaoenue ynueepcanbHblMu KOMMYHUKAMUGHBIMU

delicmeuamu:

- 3aj71aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMBbl B XOJ€ AMAJOra W/WIM TUCKYCCHH, BBICKA3bIBAThH
uzeu, GopMylIupoBaTh CBOM MPEIOKEHNS OTHOCUTEIIFHO BBIIOIHEHHS IPEITI0KEHHOH 3a/1auu;

- BBICTYNATh C MPE3CHTAIMEeH pe3yabTaTOB MO3HABATEILHONW NEATEIBHOCTH, MOJYYSHHBIX CaMOCTOSTEIBHO
WJIK COBMECTHO CO CBEPCTHHKAMHU HPHU BBINOTHEHHUH XHMUYECKOTO HKCIEPHUMEHTa, NPAKTHUECKON paboThI
[0 WCCIICJIOBAaHUIO CBOMCTB HM3YyYaeMbIX BEUIECTB, pEANM3alUU Y4eOHOrO MPOEKTa M (POPMYIHPOBATH
BBIBOJIBI 110 PE3YJIbTaTaM MPOBENEHHBIX MCCIEIOBAHUM ITyTEM COTIIACOBAaHMS MO3UIMH B X0/1€ 00CYXKICHHS
1 0OMeHa MHEHUSIMH.

Ognaoenue ynueepcanbHboIMu pecyiamueHblMu 0eicCmeUuamMu:

- CAaMOCTOATENBHO IIAHUPOBATH M OCYIIECTBIIATH CBOIO TIO3HABATEIILHYIO JESTEIBHOCTD, OTPEACIsis €€ 1en
U 3aJadd, KOHTPOJUPOBATH W IO Mepe HEOOXOOMMOCTH KOPPEKTUPOBATH IPEJIaraeMblii alrOpPUTM
NCWCTBUH TpPH  BBIIOJHEHWH Y4YeOHBIX W HWCCIEAOBAaTENbCKUX  3ajad, BBHIOMpaTh Hambouee
3 PEeKTUBHBIICIIOCO0 MX peIIeHHS ¢ Y4ETOM NOIyYeHHS HOBBIX 3HAHUM O BEIIECTBAX M XUMHUYECKUX
peaKIusx;

- OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JIEITEIILHOCTH Ha OCHOBE

caMOaHaJN3a U CAMOOIICHKH.

IIpeaMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «Oprannueckas XUMUsD OTPaKaroT:

1) cghopmuposannocme npedcmaesnenuti: 0 XUMHUYECKONW COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, POJIU XUMHUH B TIO3HAHUH SIBJICHUW TIPUPOJIBI, B POPMUPOBAHUM MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€
(G YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAUMOM /7S pellIeHHs] MPAKTUYECKUX 3a/1a4 U SKOJIOTHUECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHOM cpese;

2) eradenue CHCTEMOW XHMMHYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJATAMONINE TOHSATHS
(XMMUYecKuil ~ 3JIE€MEHT, aToM, OJJIEKTpOHHas  000JOYka  aToMa,  MOJIEKYJa,  BaJEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, XMUMHUYECKas CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpall€HHas),
MOJIb,  MOJISIPHAsl Macca, MOJIAPHBIN 00BEM, YriepoJHbIN cKeneT, (YHKIMOHAIbHAS TPyMIa, pagukal,
HU30MEPUsl, U30MEPBL, TOMOJIOTUYECKUI PsAJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOA- U a30TCOAEpKaIIUe
COCJIMHECHHS, MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISPHBIE COCIMHEHHS); TEOPHH H
3aKOHBI (TEOpUSl CTPOCHHUS OpraHMYecKuX BemecTB A. M. byTnepoBa, 3akoH cOXpaHEHUSI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3bIK XHMHUHW; MHUPOBO33PEHUYECKHE 3HAHUA, JI€XKallue B OCHOBE
MOHUMAaHUS PUIMHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBIICHUH, (PAKTOIOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TOJYYCHHMH W O€30MMacCHOM HCIOJIb30BaHUN BAXKHEUIINX OPTaHWYECKHX BEIIECTB B OBITY |
MPAKTUYECKOM IESITEIbHOCTH YEIOBEKA;

3) cpopmuposannocme  ymenuil GvlséNAMb XapaKTEPHbIC MPU3HAKU MOHATHH, YCTaHABIMBaTh UX
B3aWMOCBSI3b, UCNOAb306aMb COOTBETCTBYIOLME TIOHATHUS IIPU ONKMCAHUM COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUN;

4) cchopmuposannocme ymeHuil UCHOIB308aNb XUMUUECKYIO CUMBOJIHMKY JIJIsl COCTaBICHUST MOJICKYJISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMYJT OPraHMYECKUX BEMICCTB M YPAaBHEHUU XUMUYECKUX
peaKkuuii; uzeomagiueams MOJCIMMOJIEKYI OPraHUYECKUX BEIIECTB JUISl MIUTIOCTPALIMU UX XMMHYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOEHUS;



5) cghopmuposannocme ymenuil ycmanasnueams MPUHAIUICKHOCTh H3YYEHHBIX OPTaHHMYECKHUX BEIIECTB MO
X COCTaBy M CTPOCHUIO K ONpPENENEHHOMY KIAcCy/Tpymme COeAHMHEHWH (YrJIeBOAOPOIbl, KHUCIOPOI- U
a30TCOJEpXKAIIUE COCIUHEHUS, BBICOKOMOJEKYISPHBIC COCIUWHEHUsS); Oagams WM Ha3BaHUA II0
cuctematuyeckori HoMmenkinarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIC HA3BaHHUS OTACIIBHBIX
OpPraHMYECKUX BEUIECTB (ITHIICH, POMUIICH, alleTUJICH, dTUJICHTIINKOIIb, TIHIEPUH, (heHo1, popManbaerus,
aleTanbpJeru/], MypaBbiHas KUCJIOTa, YKCYCHAsI KUCJIOTa, OJIEMHOBAs KUCJIOTa, CTeapUHOBAask KUCIIO-

Ta, TIII0K03a, GPYKTO3a, Kpaxmall, [eJUII0J103a, TIHUIIHH);

6) copmuposannocme ymenus onpedensimv BUIbI XUMHUYECKOW CBS3M B OPraHUYECKHX COCAMHCHHUSIX
(onuHapHBIE U KpaTHBIE);

7) chopmuposannocme ymenus npumeHsims TOJOKEHHUS TEOPUU CTPOCHHS OPraHUYECKUX BeliecTB A. M.
BytiepoBa aiist 00bSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHUS, 3aKOH COXPaHCHHUS
MAaccChl BEUIECTB;

8) cghopmuposannocme ymenuii xapakmepuzoeams COCTaB, CTPOCHHE, PU3NUECKHE U XUMHUYECKHE CBONCTBA
TUMUYHBIE [IPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOIUIIEH,
arierwiieH, Oyraauwen-1,3, merunOyramueH-1,3, OEH30JI, METaHOJ, 3TaHOJ, STUJICHIJIMKOIb, TJIUICPHH,
deHo, aneranbAeru, MypaBbuHasl U YKCYCHAsi KMCIIOTHI, INII0K03a, Kpaxmall, LeJUTI0JI03a, aMUHOYKCYCHAs
KHCIIOTA); WLIIOCMPUPO8ams TEHETHYECKYI0 CBSI3b MEXKIy HUMH YPaBHCHHUSMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIH ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (POPMYI;

9) cgopmuposannocme ymenusi xapakmepuzoeéams WCTOYHUKU —YIIICBOJIOPOIHOIO ChIpbs (HE(Tb,
MIPUPOJIHBII ra3, yrojs), CIOCOOBI UX MEPEPadOTKH U MPAKTUYECKOE TPUMEHEHHE MTPOYKTOB MepepadoTKH;
10) cpopmuposannocme ymenutl npoeoOums BBIYUCICHUS 110 XUMHYECKUM YpaBHEHHSM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIUU MO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 ICXOJIHBIX BEIICCTB HIIU MPOAYKTOB PEAKIIHH )

11) chopmuposannocme ymenutl éradems CUCTEMOI 3HAHUI 00 OCHOBHBIX METOaX HAYYHOTO MO3HAHMS,
UCIOJIb3YEMBIX B XHMHU TPU W3YYCHHH BEIIECTB W XUMUYCCKUX SBJICHUN (HAONIOACHHWE, W3MEpEHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNUE), UCNOIb306AMb CUCTEMHbIC XUMUYECKUE 3HAHUS JJIsl IPUHSATHUS PEIICHUN B
KOHKPETHBIX )KU3HCHHBIX CUTYaIIUSX, CBI3aHHBIX C BEIIECTBAMHU U X IPUMCHCHUEM;

12) cgopmuposannocme ymenuti cobnodams npaeuna TONB30BaHUS XUMUYECKOM TOCYyHOH U
1a00opaTOpHBIM O0OPYZOBAaHMEM, a TaK)Ke IMpaBHia OOpAlICHHS C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITTOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

13) cghopmuposannocmo ymenuii naanuposams U GbINOJHAMb XUMUYECKHI IKCIIEPUMEHT (TIPEeBPAICHUS
OpPraHMYECKUX BEIIECTB MPU HArpEeBaHUU, MOJNyUYEHHE ATHIIEHA U W3YYEHHE €r0 CBOMCTB, KaueCTBEHHBIE
peaKIuu OpPTraHWYEeCKUX BEIIECTB, JICHATypalvs OCJIKOB NMPU HATPEBAHHWH, IIBETHBIC PEAKIMU OCIKOB) B
COOTBETCTBUM C TPAaBHIAMU TEXHUKH O€30MACHOCTH MPH OOpAIlEeHUH C BEHIECTBAMH U J1a0OPAaTOPHBIM
000pYIOBaHUEM NpedCmasiams Pe3ylbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (OpMe 3alrCh ypaBHEHHId
COOTBETCTBYIOIIUX PEAKUUN U (hopmyauposams BHIBOABI HA OCHOBE STUX PE3YNIbTATOB;

4) chopmuposannocme YMeHUll KpUMu4eckKyu aHaiu3upoeans XAMHIECKYI0 HH()OPMAIIHIO, MTOTyYaeMyIo U3
pa3ubix uctounukoB (CMU, UnTtepuer u ap.);

15) cihopmuposannocmo ymenuii coonrodams npasuia KOIOTUIECKU 11E€7ECO00Pa3HOTO MOBEACHHS B OBITY
U TPYJOBOU MAEATEIHHOCTH B LIETSX COXPAHEHUS CBOETO 3[I0POBBS M OKPYXKAIOIIEW MPUPOIHON CpPEIbI;
0C03HA8aMb OTTACHOCTH BO3JICHCTBUS Ha )KUBBIC OPTAaHU3MBI ONPEICTIEHHBIX OPTaHUIECKIX BEIIECTB,
noHumMasi cMbicn nokazatens [IIK, noscuams Ha mpuMepax cnocoObl YMEHBIICHHS U TIPEIOTBPAIICHUS UX
BPE/THOTO BO3JICHCTBYS Ha OPTaHU3M YeJIOBEKa,;

16) nns oOydaromuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbs: YMEHHE TNPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIICCTB U XUMHYCCKHUX SBJICHHUIA,

17) nns crnenbiX W CIaOOBUASIIUX OOYYAIOMIMXCS: YMEHHE HCIIONb30BaTh PElbe)HO TOUCHUHYIO CHUCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyi.

11 kixacc
IIpenmeTrHble pe3yJibTaThl OCBOCHHS Kypca «O01as 1 HeOpraHu4YecKass XUMHUSD OTPAKAIOT:
1) cpopmuposannocmes npedcmasnenuil: 0 XUMUYIECKON COCTABIIONIEH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, POJIN XUMUU B TIO3HAHHUHU SIBIICHUH MPUPOIbI, B POPMUPOBAHNUN MBIIUICHUS



U KyJIbTYpBI JUYHOCTH, €€ (PYHKIIMOHAIBHON T'PaMOTHOCTH, HEOOXOIUMOW /Jisi PEHICHUS MPAKTHYECKUX
3a/1a4 ¥ HKOJIOrMYeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0pPOBBIO U MPH-

pOAHOM cpeae;

2) enadeHue CUCTEMOW XMMHYECKHUX 3HAHHM, KOTOpas BKJIFOYAET:OCHOBOIMOJATAIONIAE TOHATHS
(XMMHUYECKHUIl AJIEMEHT, aTOM, U30TOIl, S-, P-, d-3JIeKTpOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKY-JIa, MOJb,
MOJIApHBIA 00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas CBS3b
(xoBaJIeHTHAas!, MOHHAs!, METAJUINYECKAsi, BOJIOPO/IHAA), KPUCTAJUIMUECKAs pe-

WETKA, TUMNBl XMMHUYECKUX PpEaKUUW, pacTBOP, OSJIEKTPOIUTHL, HEIEKTPOIUTHI, SJIEKTPOJIUTHYECKAS
JUCCOLUAIusl, OKUCIINUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON PEAKLUU, XUMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOIMTUUECKON Tuccoluanuu, nepuoanueckuii 3akod J[. M. Menzeneesa,
3aKOH COXPAaHEHMsS MAacCChl BEIECTB, 3aKOH COXPAHEHUs M MPEBPAICHUS SHEPTUH TPU XUMHUYECKUX
peaxnusx), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUHN A3BIK XUMUHU, MUPOBO33PEHUYCCKUE 3HAHUS, JIKAIIME B OCHOBE MOHUMAHUS IPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (DaKTOIOTMYEecKHe CBEIEHUS O CBOICTBaX, COCTaBe, MOJYyYEHUH H
0€3011aCHOM HCIIOJIb30BAaHUH BAXHEHUIITNX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOH eATETbHOCTH
YEJI0BEKA;

3) cghopmuposannocmes ymeHuil GblsGIAMb XAPAKTEPHbIC NPU3HAKU TOHATHH, YCMAHAGIUEAMb WX
B3aUMOCBS3b, UCNOIb3068aMb COOTBETCTBYIOLME MOHATUSA MPU ONMHUCAHMM HEOPTaHMYECKUX BEIIECTB M HUX
IIPEBPAILCHHUI;

4) cghopmuposanrocmes yMeHUll UCNOAL306aMb XUMHUYCCKYI0 CHMBOJIMKY Ul COCTaBJICHHsS (HOpMyIT
BELIECTB U YPAaBHEHUN XUMHUUYECKUX peakuuii; cucremarnyeckyro HoMeHknaTypy (IUPAC) u tpusBuanbHbie
HAa3BaHMsI OTACIBbHBIX HEOPTaHUYECKUX BEIIEeCTB (yrapHbIil ra3, yriaeKuciblid ra3, aMMHaK, raiéHas u3BecTh,
HeraméHash W3BECTh, NUThEBAs COJa, TUPHUT U 1Op.); S5) cghopmuposannHocms ymenuil onpeoensims
BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHHUSX Pa3IUYHOrO0 COCTaBa; BUJ
XUMUYECKON CBsI3M (KOBAJIGHTHAs, WOHHAs,  METaJUIMYecKas, BOJIOPOJHAs) B COCIWHEHUSX; THII
KPUCTAINTMYECKON PEIIETKH KOHKPETHOTO BEIeCTBa (aTOMHAs, MOJICKYJspHasi, NOHHAs, METaJUInyecKas);
XapakTep cpeiibl BBOAHBIX PacTBOpax HEOPraHMYECKUX COCAMHEHUN;

6) cpopmuposannocmo ymenuil ycmanaeiusames TPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB M0 HX
COCTaBYy K OMpEAEIEHHOMY KJIacCy/TpylIe COeIWHEHHH (IPOCThIe BEMIECTBA — METAUIBl U HEMETaJLIbl,
OKCH/JIbI, OCHOBAaHHsI, KUCIOTHI, aM(POTEpHBIE TUPOKCUIBI, COTTH);

7) cpopmuposannocms ymenuti packpvieanms CMBICT Tepuoanyeckoro 3akona J[. M. Menneneesa wu
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

8) cihopmuposannocme ymenuil xapakmepuzoeams dICKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX JJIEMEHTOB
1—4 mnepuonoB Ile-puonnyeckoil cucrembl xumuueckux siaemeHToB [[. WM. MenzaeneeBa, uCHonb3ys
HOHATHS «S-, P-, O-2JIEKTPOHHBIE OPOUTAINY», «IHEPrETUYECCKUE YPOBHWY, 00BACHAMb 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U UX COEIMHEHUU MO nepuoaaMm u rpynnam llepuoanueckoi
CHUCTEMBI XUMHUYeCcKuX 3yieMeHToB [[. . MeHnieneena;

9) cpopmuposannocme  ymenuil xapaxmepuzoeéams (onuceieams) 00OIIKME XUMHYECKHE CBOMCTBa
HEOpPraHMYECKHUX BELIECTB Pa3jIMUYHBbIX KJIACCOB; NOOMEepi#coams CYIIECTBOBAHUE TIC€HETHUYECKON CBSA3U
MEXy HEOPTraHMUECKMMU BEUIECTBAMH C ITOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
10) cgpopmuposannocme ymenus riaccuguyuposams XUMHUUECKHE PEAKIIMU IO Pa3jIMYHBIM TpPU3HAKAM
(4ucity ¥ coCTaBy pearupyromnx BEIIeCTB, TEIIOBOMY 3P PEeKTy peakiuu, u3me-

HEHUIO CTETNIeHEeW OKUCIIEHUS 3JIEMEHTOB, 00pPaTUMOCTH PEAKIUH, YUaCTUIO KaTaau3aTopa);

11) copmuposannocmv ymenuii cocmaensmes ypaBHEHWsS] pPEaKIHMid pPa3TUYHBIX THUIOB; TMOJHBIE W
COKpaII€HHBIC YPAaBHEHUS PEAKIIUi HOHHOTO OOMEHA, YIUTHIBASI YCIOBHS, TIPH KOTOPBIX

9TH pPEeaKUUU UAYT J0 KOHIIA;

12) cgopmuposannocmv ymenuii npogooums PEAKIUH, TOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEUIECTB; pACHO3HABAMb ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

13) cgpopmuposannocms ymenuil packpviéams CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBHTEILHBIX pPEaKIHi
MMOCPEJICTBOM COCTaBJIEHUS JJIEKTPOHHOrO OajaHca 3TMX peakuuid; 14) cgopmuposannocms ymeHnuti
00b5CHAMb 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEaKIMHU OT Pa3UYHBIX (PaKTOPOB; XapaKTep CMEUICHUS
XUMHUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT BHEII-



Hero Bo3aeictBus (mpunuun Jle [larense);

15) ceopmuposannocmv  ymenuii xapaxmepuzoéams KUMHUYECKUE TPOIECCHI, JIeKAIIUEe B OCHOBE
MIPOMBIIIIJICHHOTO TIOJTYYCHHsI CEPHON KUCIIOTHI, aMMHUAKa, a TaKkke CHOPMUPOBAHHOCTH MPEI-CTABICHUN 00
OOIIMX HAYYHBIX MPUHIHUIIAX U HKOJIOTUYECKUX MPoOIeMax XUMHUECKOTO POU3BOCTBA;

16) cghopmuposannocmo ymenuii nposoOums BBIYUCICHHS C HMCIOJIb30BAaHHEM ITOHITUS «MacCoBas JOJIS
BEIIECTBA B PacTBOPE», OOBbEMHBIX OTHOILIEHUH Ta30B MPU XUMUYECKUX PEAKIMSIX, MACChl BELIECTBA WIIU
00bEéMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce WM O0BEMY OJHOTO M3 y4YacTBYIOIIMX B
peaKiuu BelIeCTB, TEIUIOBOro 3¢ (deKkra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIECTB,
MIPEBPAIICHIS U COXPAHEHHSI SHEPTUU;

17)  cgopmuposannocmo  ymenuti  cobnodamv npasuia  TOJNB30BAHUS XHMHYECKOH IOCYI0H M
n1a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKe MPaBHUiIa OOpaIEHHs C BEIIECTBAMH B COOTBETCTBUHU

C MHCTPYKIMSMH T10 BBIMOJTHEHUIO TAOOPATOPHBIX XUMUYECKHUX OIBITOB;

18) cgopmuposannocme ymenuil nianuposamv U 6bINOAHAMbL XUMUYECKUH SKCIEPUMEHT (pa3jiosKeHHe
MepPOKCHJIa BOJIOPO/Ia B MPUCYTCTBUH KaTalu3aTopa, ONpe/ieleHHe Cpe/ibl paCTBOPOB BEIIECTB C MOMOIIBIO
YVHUBEPCATHLHOTO WHIUKATOPA, BIUSHUAC PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOHN PEaKINH, PEaKiluu
HMOHHOI'0 00MEHa, KaueCTBEHHbBIE PEAKIMH Ha Cylb(aT-, KapOOHAT- U XJIOPHUA-aHUOHbI, HA KATHOH aMMOHUS;
pelIeHre YKCIIEPUMEHTATBHBIX 33124 10 TeMaM «MeTtayuiel» u «HeMeTalbel») B COOTBETCTBHHU C TIPaBHIIAMU
TEXHUKU 0€30MacHOCTHU MpHU OOpaIIEHUH C BEIIeCTBaMHU U Ja00OpaTOPHBIM 000PYIOBAHUEM, NPEOCABIIAmb
pe3yNIbTaThl XMMHYECKOTO JSKCIIEpUMEHTa B (OopMe 3aliCH yPaBHEHHUH COOTBETCTBYIONIUX PEAKIMA U
¢opmynuposams BHIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB;

19) cghopmuposannocme ymenuii Kpumuyecku aHaIU3UPOEANb XUMMUYECKYI0 HH)OPMAIIHIO, TOTy4aeMyI0 13
pasubix uctounukoB (CMU, Unrtepuer u ap.);

20) cpopmuposannocms ymenuil cobnodams npasuia SKOJIOTUIESCKU 11e7eCO00pa3HOro MOBEACHHS B OBITY
U TPYIOBOW MAEATEIHHOCTU B LIETSAX COXPAHEHHUS CBOETO 3/I0POBBS M OKPYXKAIOIIeW MPUPOIHON CpEeIbl;
OCO3HaBaTh ONMACHOCTh BO3JCHCTBUS Ha KMBBIC OPraHU3MBI OIPEACIEHHBIX BEIIECTB, MOHUMAsl CMBICIT
nokazarens [IJIK, noscwams Ha npumepax crmocoObl YMEHBIICHHUS W MPEJOTBPAIICHHUS WX BPETHOTO
BO3JICHCTBUS HA OPraHU3M YCIIOBEKA;

21) nns oOydaromuxcsi ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMH 3J0POBbSI: YMEHHE NPHUMEHATH 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIICCTB U XMMHYCCKHUX SBJICHHUIA,

22) ans clenbiX U CHabOBUASIIMX OOYYAIOUIUXCS: YMEHHUE HCIOIb30BaTh pelbe(HO TOUEUYHYIO CHCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyi.

Conep:xanue yueOHOro npeamera
[Tepserii rog o6yuenus (10 kimacce)
Teopernueckue 0CHOBBI OPraHHMYeCKOH XUMHH

[Ipenmer opraHuyeckol XMUMHHU: €€ BO3HMKHOBEHHWE, PAa3BUTHE W 3HAYCHHE B IOJYUYCHHH HOBBIX
BEIIECTB M MarepuanoB. Teopus CTpoeHHs OpraHmdeckux coennHeHuil A. M. BbyrnepoBa, e€ ocHOBHbIE
nonoxeHust. CTpyKTypHBIE (POPMYITBI OPTaHUYECKHUX BemecTB. [ oMoorus, n3omepus. XuMHYECKast CBSI3b B
OpPraHUYECKUX COCTUHEHUSAX — OJUHAPHBIE U KPAaTHbIE CBS3H.

[lpencraBienne o KiIaccH(UKAMM OPraHUYECKHWX BemIecTB. HOMEHKIaTypa OpraHu4ecKux
COeIMHEHUH! (cucTeMaTHyeckas) 1 TpUBHAJIbHbIE Ha3BaHMsI BAKHEHUIINX MpeICTaBUTENeH KI1acCoB Op-
TaHWYECKHUX BEIIECTB.

DKcrepUMEeHTabHbIE METOJIbl M3yUSHHSI BEIIECTB U X MPEBPALCHUNA: 03HAKOMIJIEHUE ¢ 00pa3lamMu
OpPTaHUYECKUX BEIIECTB M MaTepHallaMH Ha MX OCHOBE; MOJACITUPOBAHHE MOJIEKYJ OPTaHWYECKHX BEIIECTB;
HaOJI0ZICHWEe M OINHKCaHHWE JEMOHCTPALMOHHBIX OIBITOB IO TMPEBPAIICHUI0 OPraHMYECKUX BEIIECTB INPHU
HarpeBaHuM (TUTaBJICHHUE, OOYTIMBAHNE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKUH psil. MeTaH M 3TaH — MPOCTEUIIIHE TPEICTaBUTEITH
aJIKaHOB: (PM3NYECKHE U XUMHUYECKUE CBOWCTBA (peaKlMy 3aMeIIeHUs] U TOPEHHUs), HaXOXKACHUE B IPUPO/IE,
MIOJTyYCHUE ¥ IPUMEHEHHE.



AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHM psii. OTWIEH U NPONUIIeH — MNpPOCTEHIINe
MPEICTaBUTENN  aJKEHOB: (U3MYeCKWe W  XHMMHYECKHE CBOMCTBa  (peakuuu  THIPUPOBAHUS,
raJIoreHUPOBAHUS, TUJIpaTallii, OKUCICHHS U TOJTUMEPHU3ALINN ), TOJIyYeHHE U TPUMEHEHHE.

Ankanuensl. byranuen-1,3 m mermnOyranuen-1,3: cTpoeHHe, BaKHEHITHE XWMHYECKHE CBOWCTBA
(peakiust monumepusaiun). [lomydueHne CHHTETUUECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psl. AUETHIEH — IPOCTeHInit
MPEJICTAaBUTENb ATKUHOB: COCTaB, CTPOCHHE, (PU3NUECKHE U XMMHYECKHE CBONCTBA (PEaKIMy THIPHUPOBAHUS,
raJIor€HUPOBAHUSA, THIpaTallui, TOPEHUS ), TOJTyUeHHE U IPUMEHEHHUE.

Apenbl. benzom: cocraB, cTpoeHue, (u3MYECKHME M XMMHYECKHE CBOWCTBa (peakuuu
raJIoreHUPOBAHUS ¥ HUTPOBAHMSI), MOJNyY€HUE U MpuUMeHeHue. Tonyon. cocmas, cmpoenue, guzuieckue u
Xumuueckue ceolcmea (peakyuu 2ai02eHUpo8anus U HUMpo8anus) noayienue u npumerenue. TOKCUUHOCTb
apeHoB. ['eHeTn4ecKkas CBsI3b MEXK/y YIVIEBOJIOPOJAMHU, TPUHAMICKALIIMMU K Pa3IMYHbIM KJlaccaM.

[TpupoaHbIe UICTOUYHUKHU YTaAeBOAOPOAOB. [Ipupoaublit ra3 u nomnytHeie HedTsHbIE ra3sl. HedTs u eé
npoucxoxaenue. CrnocoObl nepepaboTku HePTHU: MEeperoHka, KPeKUHT (TEPMHUUYECKUN, KaTaTUTHUYECKUIA),
nuponu3. [IpoaykTel mepepaboTku He(TH, WX NMPUMEHEHHE B MPOMBIIIICHHOCTH W B ObITY. KaMeHHBIH
YTOJIb U IPOJYKTHI €0 MmepepadoTKu.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUYEHMsI BELLIECTB U UX MPEBPALLEHUIN: O3HAKOMIICHHE ¢ 00pa3amMu
I1acTMacc, Kay4yKoB U pe3uHbl; koiulekiuuu «HepTs» U  «YTomb»; MOJEIUpPOBAaHHE MOJEKYI
YIJIEBOJOPOAOB U TaJIOT€HONPOU3BOJHBIX; MPOBEICHUE IMPAKTUUYECKOW padOThI: IMOJIyY€HUE 3TUJIEHA U
W3Yy4YEHUE €ro CBOMCTB.

Pacuémmnuwie 3a0auu

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEAKIHUU MO HM3BECTHBIM Macce, 00bEMY, KOJHYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WU MPOAYKTOB PEaAKIINH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenbHbIE OAHOATOMHBIE COUPTHL. METaHON M ATAHON: CTpOeHHUE, QU3UYECKUE U XUMHUYECKHE
CBOMCTBa (peakluy ¢ aKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOJ0POIaMu, TOPEHKE), TpuMeHeHrne. BogopoiHeie
CBA3U MEXIY MOJIEKYJIaMH CIUPTOB. JlefiCTBME METaHOJIa U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHOT0aTOMHBIC CHUPTHL. DTHICHTIIMKONh W TIUIEPHH: CTpPOSHUE, (PH3UYECKHEe W XUMHUYCCKUE
CBOICTBa (B3aUMOJEHCTBHE CO MIETOYHBIMU METANIJIaMH, KaueCTBEHHAs pEaKIIMsi HA MHOTOAaTOMHBIE
cnupThl). JlelicTBre Ha OpraHu3M yernoBeka. [IpumMeHenue rinieprutHa u dSTUICHTITUKOJIS.

@DeHoN: CTpOeHUE MOJIEKYNbl, (U3MYEeCKHe M XHMHYECKHe CBOWCTBA. TOKCHMYHOCTH (heHona.
[Ipumenenue denomna.

Anpaerunipl U xKemowvl. DopMmanbaerujl, aneTanbJIeTua: CTpoe-Hue, (U3NYecKue M XUMHUYECKHe
CBOMCTBA (pEeaKIMy OKUCIIEHUS U BOCCTAHOBJICHNU S, KAUECTBEHHBIC PEAKIINH ), TOJIYYCHHE U IIPUMEHEHUE.
Ayemon: cmpoenue, ¢uzuyeckue u XumuieckKue ceolUcmea (peakyuu OKUCIEHUs U B0CCMAHOBIEHU),
noJayuenue u npumeHeHue.

OnHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAS U YKCYCHAsl KUCIOTBI: CTPOCHUE,
¢u3nueckne U XMMHUYECKUECBOMICTBa (CBOICTBa, OOmMEe ISl Kjiacca KHUCIOT, PEaKius 3Tepu(uKalun),
noyiyueHue u npuMeHenne. CTeapuHoBasi U OJIEMHOBAsI KUCIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX
KHCIOT. MblIakak coJid BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JeCTBHE.

CrnoxHble 3Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponus cioxHbIX 3¢upo. XKupsl.
I'mpponus xupos. [Ipumenenne xxupoB. bruosnoruueckas posab KUPOB.

VYrineBoapl: cocTaB, KiacCU(pUKAMS YIIeBOJOB (MOHO-, AW- M Toiucaxapuipbl). [mokoza —
MPOCTEHIINI MOHOCAXapu: 0OCOOEHHOCTH CTPOEHUSI MOJIEKYIIbI, (PU3NUYECKHEe U XMMHUECKHUE CBOIICTBA
(B3aumonerictBue ¢ ruapokcuaom wmenu(ll), okucienwe ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJII0KO3bl), HaXOXJEHHWE B MpPHUpPOJAE, MPUMEHEHHE, OMOIOrHyYecKas poJib.
®orocunte3. dOpykroza kak uzoMep TIIOKO3bl. Caxapoza — npedcmasumens OuUcaxapuoos, Uopou3,
HaxooicoeHue 6 npupooe u npumerenue.Kpaxmain u 1eJ110103a Kak IpupoaHble moaumepbl. CTpoeHue
KpaxMajga ¥ Ueono3bl. Pu3nueckue W XMUMHYECKHME CBOMCTBAa Kpaxmana (THAPOIN3, KaueCTBEHHas
peaKIus C HOJIOM).

DKCTepUMEHTAIbHBIE METO/IbI U3yUEHHS BEIIECTB M UX MPEBpPAIlEHUI: MpOBeIeHNE, HAOMIOCHHE U
ONMHUCaHUE JEMOHCTPAILIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIIUPTOB
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(okucnenne staHona okcuaoM Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEUCTBHE TJIULEPUHA C
ruapokcuaoM wmenu(Il)), ampaernmoB (OKHCIEHHE aMMHA4dHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcuaom wmeau(ll), B3ammopeicTBue Kpaxmaia € HOAOM); TPOBEICHHE MPAKTUYECKOW pabOTHI:
CBOICTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuémmnuie 3a0auu

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (macchl, 00bEMa, KOJIMYECTBAa HCXOJIHOTO
BELIECTBA UJIM IPOAYKTA PEAKIIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 UCXOJHBIX
BEIIECTB UM MPOAYKTOB PEAKIIUH).

A3oTcoepakaniyue OpraHuyecKue coeANHeHus!

Amunvl. Memunamun u auuiun: cocmas, cmpoenue, gusudeckue u xumuieckue ceoticmsa (copenue,
gzaumooeticmaue ¢ 60001 U KUCIOMAML).

AMUHOKHUCIOTEL Kak amM@OTepHble opraHuveckue coefauHeHus. Dusznueckue W XUMHUYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha IpUMepe INIMLIMHA). bruonorndyeckoe 3HaueHue aMMHOKUCIOT. [lenTupl.

benku kak mpupojHbIe BHICOKOMOJIEKYISpHBbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U TpPeTUYHAS
CTpYKTypa OelKOB. XMMHUECKHE CBOMCTBAa OENKOB: TMAPOJIN3, JACHATYpallUs, KAaUeCTBEHHBIE PEAaKIMU Ha
OeNKHU.

OKCHepUMEHTAJIbHBIE METO/bl M3Y4YEHMs BEIIECTB M MX IPEBpALICHHI: HAOIIOJEHHE W ONUCAaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalus OEIKOB MPU HArpeBaHUH, IBETHBIE PEAKIIUU OEIKOB.

BricokoMonexysipabie coenuHeHus OCHOBHBIE MOHSTHS XUMHH BRICOKOMOJICKYJISIPHBIX COETUHE-
HUN: MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPH3allu, CPEeIHsAS MOJIEKYJIsIpHas Macca.
OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUM — MOJIMMEpU3aLUs U M10JIH-

KOHJICHCAIIUS.

IInacmmaccol (nonusmunen, NOAUNPONULEH, NOTUBUHUNXTIOPUO, noaucmupon). Hamypanouwii u
cuHmemuyecKkue Kayuyku (0ymaoueHoswvlll, XJI0pOonpeHo8vlil U u3onpenosulil). Bonokna: HamypanbHule
(x10n0K, wepcmo, WENK), UCKYCCMBEHHble (ayemamuoe 60JI0KHO, GUCKO03a), CuHmemuyeckue (Kanpow u
JIABCAH,).

OKCHepUMEHTAJIbHBIE METO/Ibl N3YYEHMsI BELIECTB U UX MPEBPALLEHUI: O3HAKOMJICHHE ¢ 00pa3amMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAY1YKOB.

Meoswcnpeomemmnnie ceasu

Peanuzamuss MeXNpeIMETHBIX CBsi3ed MpU HM3yYeHUM oOpraHudeckoi xumuu B 10 kiacce
OCYIIECTBJISIETCSI YePEe3 UCIOJIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MTOHSATUHN, TaK U TIOHSITHH, SIB-
TSOUTUXCA CUCTEMHBIMU AJIs1 OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAyYHbIE MTOHATHS: SIBJICHHUE, HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOPHs, AaHAJIH3,
CUHTE3, KJ1accu(UKaIHsl, IePUOJUIHOCTD, HAOII0IeHNE, U3MEPEHUE, SKCTIEPUMEHT, MOJEIH -
poBaHUe.

O®uzuka: Marepusi, JHEprusi, Macca, aToM, DIJIEKTPOH, MOIIEKYJa, HHEPTreTHUYECKUd YpPOBEHB,
BELIECTBO, TeNo, O0BEM, arperaTHOE COCTOSIHME BEUIeCTBa, (M3MUECKUE BEIMYMHBI W €IWHULBl HUX
U3MEpEHUS.

buonorus: knerka, opranusm, 6uocgepa, 0OMEH BEIIeCTB B OpraHu3Me, (POTOCUHTE3, OMOIOTUYECKU
aKTUBHBIC BellleCcTBa (O€KH, YIIIeBOAbI, JKUPBI, PEPMEHTHI).

["'eorpadusi: MuHEpasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOIIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonoOrus: NHILIEBbIE TMPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO TMHUTAHHUS, MOIOIINE CPEICTBa,
JIEKapCTBEHHBIC 1 KOCMETUUYECKHE TPETapaThl, MATepUaIbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

Tembl npakTH4YecKux padoT:
1. IlonyuyeHue 3TUIEHA U U3YUYEHUE €T0 CBOWCTB..
2. CBolicTBa pacTBOpa YKCYCHON KUCIIOTHL..

11 xnace
Paznen 1. Teopernueckue 0CHOBbI XUMHH
Xumudeckuit smeMeHT. AToMm. Snpo aroma, HM30TOMBL. DJIEKTPOHHAS O00JI0YKA. DHEPreTHUYECKHe
YPOBHH, TIOAYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d-37eMeHThI. OCOOCHHOCTH pacipeeICHHS
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AJIEKTPOHOB IO OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(MUTYpALIHSI
aTOMOB.

ITepuonnueckuii 3akoH u llepuoanueckass cucrema xumuueckux anemeHtoB [[. 1. Menneneesa.
CBs3b nepuoauyeckoro 3akoHa u Ilepumoandeckoi cucrembl Xxumuueckux 3iemeHtoB . M. MenneneeBa ¢
COBPEMEHHOM TeOpHUEl CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHYECKHX D3JIEMEHTOB W 0O0pa3yeMbIX HMMH IPOCTBIX M CJIOXKHBIX BEIIECTB I10
rpymmaM v nepuojiaMm. 3HaueHHe NePUOIUYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CtpoeHue BelecTBa. XUMHYECKas CBsA3b. BUIbI XMMHYECKOW CBS3M (KOBAJICHTHAS HEMOJIAPHAS W
MOJIApHAs, HMOHHAs, MeTa/uindeckas). MexaHu3Mbl O00pa30BaHUS KOBAICHTHOW XUMHYECKOW CBS3U
(oOMeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopogHas cBs3b.

Banentnocts. DnekrpoorpunarenbHocTh. CTenenb okucieHus. oHbI: KaTHOHBI U AHUOHBI.

BemiecTBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHMS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunsl KpUCTAINIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEILIETKH.
[TonsiTue o nucnepcHbIX cucTeMax. VCTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 10715 BellleCTBa B
pactBope.

Knaccudukanust HeopraHumdeckux coeauHeHud. HoMeHKIaTypa HEOPraHMYECKHX BEIECTB.
['eHeTnueckas CBs3b HEOPTAHUYECKUX BELIECTB, MPUHAIICKAIIMX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas peaknus. Kinaccupukanus XUMAYECKUX PEaKIMi B HEOPTAaHHMYECKOW M OpraHUYECKOM
XUMHUHU. 3aKOH COXPaHEHUsI MACChl BEIIECTB; 3aKOH COXPAHECHHS U MPEBPAILICHUS SHEPTUU TTPH XUMUYECKUX
peakusix.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT PAa3IUYHBIX (PakTopoB. OOpaTuMbie peakuuu. XUMHUIECKOe
paBHOBecue. DAKTOPHI, BIUSAIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunmun Jle [larensbe.

OnekTponuTHueckas auccouuamus. CuiibHble U cinadbie AMekTpoduThl. Cpega BOAHBIX PACTBOPOB
BEIIECTB: KUCIasd, HeWTpanpHasi, menounas. Ilousmue o 600opoonom nokazamene (PH) pacmeopa. Peakuuun
HMOHHOTO OOMEHA. [ u0pou3 Heopeanuyeckux u OpeaHu4ecKux 6eujecma.

OKHCIHTENIbHO-BOCCTAHOBUTENBHBIC peakiuu. [lonsmue 00321exmpoause pacniasos u pacmeopos
coneu. Ilpumenenue snexmponusa.

DKCHepUMEHTAIbHBIE METOJAbl M3YyU€HHUs BEIIECTB U WX MPEBpAIllEHUH: JEMOHCTpalus TaOIuIl
«Ileppuoguyeckas cucremMa xumudeckux dnemMeHToB J[.MI.  MeHnneneeBa»;, H3ydeHHE  MOJECIEH
KPUCTAINTMYECKUX PEMIETOK; HAONIOJIEHWEe M OMHCAaHHE JIEMOHCTPAIMOHHBIX M JaOOPAaTOPHBIX OIBITOB
(paznoxeHue MepoKcuia BoJOpoa B MPUCYTCTBUM KaTalnu3aTopa, onpeieJieHue Cpeibl paCTBOPOB BEIIIECTB
C TIOMOIIIBI0 YHHUBEPCATHHOTO MHAUKATOPA, PEAKIIMU HOHHOTO 0OMEHA); MPOBEICHNE MPAKTUIECKOM paOOThI
«BnusiHue pa3auvHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

Pacuémmnuie 3a0auu
Pacuétel Mo ypaBHEHHSM XHUMHYECKUX PpEaKIMil, B TOM YHCIE€ TEPMOXMMHYECKHE PACUETHI, PacdEThl C
HCIOJIb30BaHUEM MOHATHS «MAacCOBas OIS BEIISCTBAY.

Pa3nen 2. Heoprannuyeckasi Xumust

Hewmeramnsl. Ilonoxxenne HemeramioB B llepuoanueckoi cucreMe XMMHUYECKHX anemeHToB [.M.
MenzaeneeBa M OCOOEHHOCTH CTpOEHHUS aToMoB. (DU3NYECKHME CBOWCTBA HEMETAIOB. AJIOTPONHS
HEMETaIlJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHYECKHUE CBOMCTBAa BXKHEWIIMX HEMETAJUIOB (TajoreHOB, cephl, a3ora, (ocdopa, yriepoaa u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPIKAIIMUX KUCIOT, BOJOPOJHBIX COSTUHEHUN).

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramibl. [lonoxenue meraimoB B llepumoamdeckoin cucreme xumudeckux snemMeHtoB J[. U.
MenneneeBa. OcoOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OO0mme ¢uzndeckue
cBolicTBa MeTauioB. CIUlaBbl METAJIJIOB. DJIEKTPOXUMUUYECKHUH Psi/i HANIPSKEHUN METaJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUH, Kaaui, Kalblluid, MarHui, aIIOMAHUN, ITUHK,
XPOM, KEeJe30, MEJIb) U UX COCTUHEHUHN.

OO6mue criocoObl osTydeHust MeTalioB. Memannypeusi. Kopposus memannos. Cnocoodwl 3auumsi om
koppo3uu. IIpuMeHeHne MeTalIoB B OBITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METOIBl W3YYCHHUS BEIIECTB M HMX NPEBPAIICHHN: H3yUYCHHE KOJUICKIIUU
«MeTamel U CIUIaBbI», OOpPa3I[OB HEMETAIOB; PEIICHHE JKCIEPUMEHTANBHBIX 3a/ady; HaOIoaeHue |
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OMKMCAaHUE JEMOHCTPALMOHHBIX M Ja0OPAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THUAPOKCHUAA ATIOMUHUS C
pacTBOpaMH KUCJIOT U IIEJI04Yei, KaueCTBEHHBIC PEAKIIMH Ha KATHOHBI METAJIOB).

Pacuémmnuwie 3a0auu
Pacuétel Macchl BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce MM O0BEMY
OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEUIECTB; pacyEThl MacChl (00bEMA, KOJIMUYECTBA BEIIECTBA) MTPOTYKTOB
peaKkIru, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U KM3Hb

Ponp xuMun B 00€CTICeUeHHH YKOJIOTHYECKOM, SJHEPTeTUUECKON M MHIEBOM 0€30MacCHOCTH, Pa3BUTHH
MeauuuHbL. [IoHsSTHE 0 HAYYHBIX METOJIaX O3HAHHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX POMBIIUICHHOTO TOJYyYEHUS BaKHEHIIIMX
BCIISCTB.

YenoBek B MHpPE BEHIECTB M  MATEpPHAIOB: BaXXHEHIIME CTPOUTENIbHBIE  MaTepHualbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKU, CTEKJIO, KEpaMUKa, MaTepUaIbl ISl SJIEKTPOHUKH, HAHOMATEPHUAIbI,
OpraHUYECKHUE U MUHEpaIbHBIC YI0OPEHUSI.

Xumusi ¥ 370pOBbE YEJOBEKA: IMpPaBHJIa HMCIIOJIB30BAaHUS JICKAPCTBEHHBIX MPENapaToB; IpaBUiia
0€301acHOTO UCIOJIb30BaHUS IIPENapaToB OBITOBOM XUMHUHU B IIOBCETHEBHOM YKU3HM.

Mescnpeomemnuwie ceasu

Peanuzamus MeXnpeIMeTHBIX CBsI3€il MpU M3ydeHHH oOlIei u Heopranndeckoid xumuu B 11 kiacce
OCYIIECTBJISIETCSL Yepe3 HCIOJIb30BaHUE KaK OONIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH, TaK W TOHSTHH,
SIBJISIFOLUXCS] CACTEMHBIMU JIJIs1 OT/ACJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHBIC MMOHATUS: HAYYHBIN (pakT, TUMOTE3a, 3aKOH, TEOpHUS, aHATIN3, CUHTE3,
KJ1accuuKanms, IepuoAMIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICITMPOBAHHE, U3MEPECHHE, SBJICHUE.

®dusmka: wmarepusi, JHEpPrusi, Macca, aroM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
pPaZMOaKTUBHOCTh, MOJIEKYJa, SHEPTreTHYECKUI YpOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHUE
BelIecTBa, ((U3NIECKHIE BETUYHHBI M STUHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kineTka, opranu3M, SKocucTema, onochepa, MakKpo ¥ MUKPOJIEMEHTHI, BATAMHHBI, OOMEH
BEILIECTB B OPTaHHU3ME.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus:: XUMHYECKass MPOMBIIUICHHOCTh, METAJUTyprusi, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUajoB, CETbCKOXO3SIICTBEHHOE MPOU3BOJCTBO, MHILEBAs MPOMBIIUIEHHOCTh, (apMaleBTuIecKas
MPOMBIIIJICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHUX TMPENapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepualoB, JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

Tembl npakTHYecKux padoT:

1. Buusnue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XMMHUECKON pEeaKIIUHU.
2. Pemenue skcriepuMeHTaNbHBIX 3a/1a4 o Teme Hemerassny

3. Pemenne skcriepuMeHTATBHBIX 33144 TTO TeMe «MeTalib»

TeMaTnuyeckoe NIaHMPOBaAHHUE
1 roa o6y4yenus (10 kiacc)

Ne CopneprxaHue yueOHOro MaTepuaia. Copnepxanu | Kon-Bo
€ BOCIIUTaHUS C | 4acoB
yueroM PIIB.
1 [Ipeamer oprannuyeckor Xumuu.Teopus XHUMHYECKOTO CTPOECHUS Cwm. 3
OpPraHUYeCKUX COeIMHEHUN [Tpunoxenue
2 [IpenenbHbIe YyrieBOAOPOIbI —aJIKaHbl Ne 1 2
3 HenpenenbHble yIIIEBOIOPOIBI: ATKSHBI, aTKANCHBI, ATKHHBI Cwm. 6
4 ApoMaTH4ecKue yrieBoa0posl Hpunoxenue 2
5 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOJIOB U UX NepepaboTKa Ne 2 2
6 Crnuptsl. DeHon 3
7 Anspaeruapl. KapOonoBblie kucioTsl. CioxHbIe 3GUpbI 7
8 YrineBoasl 2
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9 AMUHBI. AMUHOKHUCIIOTHL. benku 3

10 | Ilmactmaccel. Kayayku. Bomokna 2

3agaun  moxayna  «llIkonbHbii Coneprxkanue Bocriutanus B PITYII
YPOK»

[Ipmoxenue 1

IToHATHIHBIN ammapar IS XWUMHUYECKHUE 3HaHWSA, KaK HEOOXOIUMBIC YCIOBUS IS
BOCIIUTAHMS CPEACTBAMH TIpeaMeTa, | (OPMUPOBAHUS Y OOYYAIONIMXCS €CTECTBEHHOHAYYHON KApTUHBI
MIPUBJICYCHUE BHUMAaHUS K | MHpa, TPEACTABJICHHH O 3HAYCHUM XHMHYECKOH HAyKd B

LIEHHOCTHOMY aCIHEKTy HU3y4aeMbIX
SIBJIEHUU

MOBCETHEBHON JKM3HM M B JKH3HU OOIIECTBA, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOPY cepbl TpohecCHOHATBLHON 1eATeIbHOCTH,
CO3U/1aTeIbHON PaKIaHCKOU AKTUBHOCTH, HaBBIKOB
9KOJIOTHYECKH Oe30MacHOr0 TOBEIEHUsI B LENIAX COXpPaHEHHS
37I0POBbS M OKPYXKAIOWIICH cpeibl, s pPa3BUTHS JIMYHOCTU
oOydarolmuxcsi, MX  HMHTEJUIEKTYaJIbHOTO,  HPABCTBEHHOTO
COBEPILICHCTBOBAHUS U YCIICITHON COIIMAIIU3AIIH.

[Ipunoxxenue 2

[Ipumenenne Ha YpOKe
WHTEPAKTUBHBIX (opM paboTel ¢
O0y4aroIUMUCS,  CTHUMYJIUPYIOIIAX
M03HABATEIBHYIO MOTHBAIUIO
o0yJaroImuxcs, MHUIIMAPOBAHHE
o0CyXIIeHus, BBICKa3bIBaHUS
OOyJaromMMHUCs  CBOETO  MHEHWUS,

BBIpa6OTKI/I CBOCT'O OTHOLICHMA.

TeMsbl 1151 AUCKYCCUI B paMKax ypoka.

Yro BaxkHee AJIs pa3BUTHUS OOILECTBAa — HayKa UJIHM KyJbTypa?

Bo3moxxHa 11 HeopraHudeckast )KU3Hb Ha JPYTux mjiaHerax?

Cy1ecTByOT Jin 6ecrosie3Hble OpraHMyecKue BerecTsa?

Kup — nuinuit naccaxup?!

3acopeHue OKPYKaoLIEH cpesibl 0TX01aMH IJIACTHUKA: €CTh JIU
petieHue mpoodaemMpl?

2 roa ooyuenus (11 knacc)

No Coneprkanne ydeOHOro MaTepurara. Coneprxanue Kon-Bo
BOCITUTAHHUS C 4acoB
yueroMm PIIB.

1 Ctpoenue atoMoB. [lepuonnueckuii 3akon u [lepuonnyeckas Cwm. 3

cucrema xumudeckux aemeHToB [[. . Menneneena [Tpunoxenue

2 Crtpoenue BeniectBa. MHOroobpasue BeniecTsn Ne 1 4

3 XUMHYECKUE PEeaKITuU Cwm. 5

4 Hemertanmsl [Ipunoxxenue 8

5 MerTaiisl Ne 2 8

6 XHUMUS U )KU3Hb 4
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3anaun moayns «IIIKoJIbHBIN ypoKk»

| Conepxanue Bocniuranus B PITYII

[Tpunoxenue 1

[TonsrTHiHBINA armapar TS
BOCIIUTAHUS CPEICTBAMM IIPEIMETA,
MPUBJICUCHUE BHUMAaHHUS K

LIECHHOCTHOMY AaCMHEKTy H3y4aeMbIX
SIBJICHUN

XUMUYECKHE 3HAHUS, Kak HEOOXOAMMBIE  YCIOBUS  JUIS
(dbopMupoBaHUs y 00y4YaIOUIUXCA €CTECTBEHHOHAYYHOU KapTHUHBI
MHpa, IPEACTABICHUM O 3HAYCHUM XHMHUYECKOM HAyKu B
MOBCEIHEBHOM JKM3HM M B JKM3HM OOIIECTBA, T'OTOBHOCTH K
OCO3HAaHHOMY BBIOOPY cepbl TPO(hEeCCUOHATBLHON NeATeIHbHOCTH,
CO3HUAaTeIbHON rpa)IaHCKON AKTUBHOCTH, HABBIKOB
HKOJIOTUYECKH O€30MacHOr0 IOBEACHUS B MLEISIX COXPAaHEHUS
3I0pOBbS M OKpYXKAlOIIeW Cpeabl, IS pa3BUTUSA JIMYHOCTH
o0yJaromuxcs, WX  HMHTEIJICKTYaJIbHOTO,  HPAaBCTBEHHOTO
COBEpIICHCTBOBAHHUS U YCIEUTHOW COLIMATU3alUU.

[Tpunoxenne 2

[Tpumenenue Ha ypoKe
MHTEPAKTUBHBIX (opM paboOThl ¢
O0y4JalomUMUCS,  CTUMYJIHPYIOLIIHX
MO3HABATEIBHYIO MOTHBALIUIO
00y4Jaronmxcs, MHHUIUHPOBAHHE
o0CyXKIeHMS, BBICKA3bIBAHUS
OOydJalolMMHUCS  CBOETO  MHEHHS,

BI)Ipa6OTKI/I CBOCT'O OTHOIICHNA.

Temsl 11 AMCKyccuil B paMKax ypoka.

[Toyemy a30T Ha3bIBAIOT B OAHUX CIIY4asX 2JIEMEHTOM BOWHEI, a B
JOPYTHUX — 2JIEMEHTOM JKHU3HU U Mupa’?

Kak BbI oTHOCUTECH K BbIcKa3biBaHuO [[.M.MenneneeBa «HedpThb
— He TOIUINBO. TONUTH MOXKHO U aCCUTHALIUSIMU
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