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COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHMNYECKASA XUMUA

Teoperuyeckue OCHOBBI OPraHMYeCKONl XMMHHU

[IpenMeT opraHMYeCKON XUMHM: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYEHHUE B IIOIYyUYECHUU
HOBBIX BEILLECTB U MaTepuayoB. Teopus cCTpoeHus: opraHuueckux coeanHenuii A. M. bytieposa,
e€¢ ocHOBHble monoxeHus. CTpyKTypHble (OpMyNIBI OpraHMYecKHX BellecTB. l'omoiorus,
n3omepus. XMMUYECKas CBSA3b B OPraHUYECKUX COEIUHEHUAX — OJUHAPHBIE U KPAaTHbIE CBSA3H.

IIpenacraBienne o  kinaccupuKauu  OpraHMuYecKHX  BemecTB. HomeHknaTypa
OpPraHMYEeCKUX COEAMHEHUH (CHUCTeMaTH4ecKas) M TpPUBHAIbHBIE Ha3BaHUS BaXKHEHIINX
MpECTaBUTEIEH KIIACCOB OPTaHUYECKUX BEIECTB.

OKCIEpUMEHTAIIBHBIE METOJbl U3YYEHUs BEIIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHE C
o0Opa3niaMu OpPraHMYECKUX BEIIECTB M MaTepHalaMU Ha MX OCHOBE, MOJACIMPOBAHHUE MOJIEKYII
OPraHMYEeCKUX BEIIECTB, HAOMIOJEHHE U ONHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB IIPH HArpeBaHMH (IIJIaBJIeHNE, OOYTIMBAaHUE U TOPEHHE).

Yriaesonopoanl

AnKaHBI: COCTaB M CTPOEHHME, T'OMOJOTMYECKHMH psai. MeTaH M 3TaH — mpocTeuime
NpEACTaBUTENN aJKaHOB: (U3MYECKHEe M XWMHYECKHE CBOMCTBAa (peakuuH 3aMel]eHus u
rOpeHusl), HaXOXKAEHUE B IPUPOJIE, TOIYIEHUE U IPUMEHEHUE.

ATIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKHUM psiA. DTUIIEH U NMPONUIIEH — MPOCTEeHIIne
IPEJCTAaBUTENN AJIKCHOB: (U3MYECKHEe M XHMUUYECKHE CBONCTBA (peakUuu TUAPUPOBAHUS,
rajloreHUPOBaHUs, TUAPATALlUM, OKUCICHUS U NOJIUMEPU3ALINH), TOJyYEHNUE U IIPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaXKHEHIIHNE XUMHUUYECKHE
cBoiicTBa (peakius noaumepusanuu). [lonydeHne CHHTETHYECKOrO KaydyKa U PE3UHBI.

AJKUHBI: CcOCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTMUECKMH psj. ALETUIeH —
IpOCTEHIINIA peACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, PU3NUECKUE U XUMUYECKHE CBOICTBA
(peakuuu rupupOBaHUs, raJOreHUPOBAHUS, THAPATALUU, TOPEHUs), TOJIyYEHHUE U IPUMEHEHUE.

Apenbl. benson: cocras, cTpoeHue, (Gu3MUECKHME U XMMHUYECKHE CBOWHCTBA (peakuuu
raJIOTCHUPOBAHMS W HHUTPOBAHHWA), MONYyYEHHE M NpPHUMEHEHHe. lonyon. cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceolcmea (peaxkyuu eai02eHupo8anus U HUMpOBAHUs), NOLyYeHue U
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHdeckas CBsA3b MEXKIYy YIJI€BOJOPOIAMH,
NPUHAUICKAIUMHY K Pa3IMYHBIM KJIaccaM.

[TpuponHble UCTOYHUKU YIiIeBOAOpOa0B. IIpupoaHblii ra3 ¥ MOnyTHBIE HE(PTAHbIC Ia3bl.
Hedts u e€ mnpoucxoxaerue. CrnocoObl mnepepaOoTkuM HePTHU: MEperoHka, KPEeKUHT
(TepMHUECKH, KaTanuTUYecKuil), nuponus. [IponykTel nepepaboTku HEPTH, UX NPUMEHEHUE B
INPOMBILIEHHOCTH U B ObITY. KaMeHHBIN yroiabs U IpOLYKTHI €70 NepepadoTKu.

OKCHepUMEHTAIbHbIE METObl U3Y4EHHS BEIIECTB M UX NPEBPAILECHUI: 03HAKOMIIEHHE C
oOpa3namu miaacTMmacce, KayuykoB U pe3uHsl, koiekuuu «Hedtbs» u «Yroas», MonenupoBaHue
MOJIEKYJl YIJI€BOAOPOJOB U TalOr€HONPOU3BOJHBIX, IPOBENEHHE HPAKTHYECKOW pPabOTHI:
MOJIy4€HHUE ITUJIEHA U U3YYEHUE €0 CBOICTB.

Pacuérnrpie 3agaun.

Bbluncnenuss mo ypaBHEHUIO XUMUUYECKOW peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
UCXOJHOI0 BEIIECTBA MJIM MPOAYKTa PEaKIMH IO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOT'0 U3 UCXOJHBIX BEILECTB WM POAYKTOB PEAKLUN).

Kuciaopoacoaep:xamue opraHmyecKkue COeIUHEHHUS

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TAaHONI: CTpOEHHUE, (pU3MUYEeCKue U
XMMHUYECKUE CBOWCTBA (peaklUMM C aKTHUBHBIMM METaJJIAMH, TaJOT€HOBOAOPOJAMH, FOPEHUE),




npuMeHeHue. Bogopoaubie ¢BsA3M MeX1y MOJIEKYJIaMH CIUPTOB. J[€eiiCTBHE METaHOJIa U 3TaHOJIa
Ha OPTaHU3M 4YeJIOBEKa.

MHOroaroMHble CHUPTBL. ODTUIIEHIVIMKONb M TJIULEPUH: CTPOEHHE, (u3nueckue Hu
XMMHYECKUE CBONCTBA (B3aUMOJEHCTBHE CO IIEJIOYHBIMY METalJlaMU, KaueCTBEHHAsl peaklus Ha
MHOr0aTOMHBbIe cnupThl). [lelicTBue Ha opraHu3sM uyejoBeka. [IpuMeHeHue TriaulepuHa U
ITUJICHTIINKOJIS.

@deHon: CTpOEHHE MOJIEKYJbl, (QU3MUEeCKHMe U XMMHYECKHe CBoHcTBa. TOKCHMYHOCTH
¢denomna. [Ipumenenue ¢penona.

Anpaerunbpl M kemonwvl. DopManpaerui, auneTanbIerua: CTpoeHue, (U3MYECKUe u
XMMHYECKHE CBOWCTBAa (pEaKIMU OKUCIEHUS M BOCCTAHOBJIEHHUS, KaueCTBEHHBIC pEAKIUN),
MIOJIy4YE€HHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IpeJeNbHble KapOOHOBBIE KUCIOTH. MypaBbuHAsA M yKCYCHasi KHCJIOTHI:
cTpoeHue, pu3nyecKre 1 XUMHUECKHe CBOMCTBA (CBOWCTBA, OOLIME IS Kjlacca KUCIIOT, PeaKIus
sTepupUKannM), TModyueHue H mnpumeHeHue. CTeapuHOBAasT W OJIEMHOBAas KHUCIOTHI Kak
MpEeACTaBUTENN BBICHINX KapOOHOBBIX KHMCIOT. MplUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOILlEE ACHCTBHE.

CrnoxHble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. 'MAPOIN3 CIOXKHBIX 3PHUPOB.
XKupsl. ['mpponus xupos. IIpumenenne xxupoB. bruonoruueckass ponb *KHUpPOB.

VYrieBonbl: cocTaB, KnaccupuKaIus yriieBooB (MOHO-, M- U IoIucaxapuasl). I moko3a —
NPOCTEHINNIA MOHOCAXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJNbl, (pU3NUECKHe U XHUMHYECKHe
cBoiicTBa (B3amMmopeiictBue c¢ ruapokcuaoMm Mmenu(ll), oxkucieHne amMMHaYHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHoBieHWE, OpOXKEHWE TIIOKO3BI), HAXOXKIEHHE B MPHUPOJE,
npuMeHeHue, buonorundeckas poiab. Porocunre3. Ppykro3a Kak H30Mep TITIOKO3HI.

Kpaxman n nemnronosa kak npupoansle moaumepsl. CTpoeHHE Kpaxmalia U LEUTH0I03BL.
dusnueckre U XMMHYECKHE CBOMCTBA KpaxMmana (THIPOJN3, KAaUeCTBEHHAs PEaKLUs C HOJOM).

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB M HUX NPEBpAILLCHMIl: NPOBEICHUE,
HaOJNIOZIeHNe W ONHCAaHUE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaYECTBEHHBIE
peakuuu OJHOATOMHBIX CIUPTOB (OkucieHue sTaHona okcuaoM menu( II)), MHOTOATOMHBIX
cnupToB (B3ammomeiicTBue TimiepuHa ¢ runpokcuaom wmenu(ll)), ampmernmoB (okuciaeHue
aMMHAa9YHBIM pacTBopoM okcuma cepeobpa(l) m ruppoxkcumom wmenu(ll), B3ammonercTBUe
Kpaxmajia C HWOAOM), NPOBEICHHE MPAKTHYECKOW pabOTHI: CBOKMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3amaun.

Berunciiennss 1Mo ypaBHEHHIO XHWMHYECKOW peaknuu (Macchl, o0BbEéMa, KOIMYECTBA
HCXOIHOT'0 BEIIECTBAa WMJIM MPOJYKTAa PEaKIHH IO H3BECTHBIM Macce, 00bEMY, KOIHMYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB HJIM MPOJYKTOB PEAKIIUN).

AzoTconepxaliue OpraHu4ecKue COEAMHEHUS.

AMUHOKHUCIOTBH Kak amQOTepHble OpraHudeckue coenuHeHus. Duznueckue u
XUMUUYECKHE CBOMCTBAa aMHMHOKHUCIOT (Ha @IpuMepe INMIMHA). buomormyeckoe 3HaueHue
aMuHOKHUCHOT. [lenTuasl.

benkn xak mpuponHbIe BBICOKOMOJIEKYJISpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TPETUYHAsT CTPYKTypa OenkoB. XMMHUUYECKHE CBOWCTBa OCJIKOB: THUIPOIU3, JCHATypalus,
KaueCTBEHHBIC PEAKIIMHU Ha OCIKH.

DKCIepUMEHTaIbHbIE METO/bl M3yUYEHHS BELIECTB U MX NpEeBpalleHUI: HaOmroAeHue u
ONKMCAaHHUE JEMOHCTPAIMOHHBIX OIBITOB: JE€HAaTypalus OEJIKOB INpU HarpeBaHUHU, LBETHBIE
peaxkuuu OelKOoB.

BricokoMoJieKy I pHBbIE COeUHEeHUs

OCHOBHBIE TOHATHS XMMHHU BBICOKOMOJEKYJSIPHBIX COEAMHEHMI: MOHOMEp, MOJHMEp,
CTPYKTYPHOE 3BEHO, CTENEHb NOIMMEPHU3ALUU, CpeAHss MojekyiaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISPHBIX COEUHEHUN — MOJUMEPU3ALU U MOTUKOHJCHCAIIHS.



OKcnepuMeHTalbHble METO/ABl U3YUYEHUs BEIECTB U UX NPEBpALICHUIN: O3HAKOMIIEHUE C
oOpa3LamMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, Kay4yKoOB.

MexnpeAMETHBIE CBS3HU.

Peanu3zanus MexnpeaMeTHBIX CBsi3ell Mpu M3ydeHUH opraHuueckod xumuu B 10 kiacce

OCYULIECTBIISETCA 4Yepe3 UCIOIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHM, Tak U

MOHATHUH, SIBIAIOLUXCS CUCTEMHBIMU AJIs1 OTJIEIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O LIMKJIA.

OO6mue ecTecTBEHHO-HAy4YHbIE IIOHATHS: SBJIEHME, HaydyHbIH (aKT, THUIOTE3a, 3aKOH,
TEOpUsi, AaHaIM3, CUHTE3, KiIaccu(uKauus, MEepUOAUYHOCTb,  HAOMIONEHUE, H3MEpEHHE,
9KCIEPUMEHT, MOJEIUPOBAHUE.

duszuka: MmaTepusi, 3HEprus, Macca, aToM, IEKTPOH, MOJIEKYyia, YHEPreTUUECKUH ypOBEHb,
BEILECTBO, TeJIO, 00BEM, arperaTHOe COCTOSHUE BElleCTBa, (PU3NUECKHe BEIMYUHBI U €IMHUIIbI
UX U3MEpEHUs.

buonorus: kierka, opraHusMm, Ouochepa, oOMEH BEIIECTB B opraHuzMme, (OTOCHUHTES,
OMOJOTHYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbl, KUPBI, (PEPMEHTHI).

I'eorpadus: MuHEpanbl, TOpHBIE TOPOJIbI, TOJE3HBIE HCKOIIAEMbI€, TOIUIUBO, PECYPCHI.

TexHonorus: numeBsie NIPOIYKTHI, OCHOBBI PallMOHAIBHOT O TUTAaHUs, MOIOIINE CPEJICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE ITpenapaTsl, MaTepHaIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue O0CHOBBI XUMMH

Xumudeckuit smeMeHT. AToMm. Sapo aroma, HM30TONBL. DJEKTPOHHAs 00O0JI0YKa.
DHepreTHYeCKue ypOBHHU, MOAYPOBHU. ATOMHBIC OpOUTANIH, S-, P-, 0- 3eMeHThI. OCOOCHHOCTH
pacmpeneneHus 3JIEKTPOHOB MO OpOUTANSAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DnexkTpoHHas KOH(HUTyparus aTOMOB.

Ilepnomnueckuit 3akoH u Ilepmomuueckas cucrtema XHUMHYecKHX diemMeHToB [[. H.
MengneneeBa. CBsaA3bp mnepuoauueckoro 3akoHa u Ilepuojguueckold CUCTEMBl XUMHUYECKHX
snemenToB JI. . MeneneeBa ¢ COBpEMEHHON TeopHEd CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS! CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEUIECTB
10 TpyINaM U NepuojaM. 3JHa4eHHE NEePpUOJUYECKOro 3aKOHa B Pa3BUTUH HAYKH.

Ctpoenue BemecTBa. XHUMHUUYECKash CBsI3b. Buabl XUMHUYECKOW CBSI3UM (KOBaJIEHTHAs
HEMOoJIsIpHAsT W TOJSpHAas, WOHHAsA, MeTalauyeckas). MexaHu3Mbl 00pa3oBaHUsI KOBaJEHTHOMN
XUMHUYECKO cBsi3M (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). Bonoponnas cBsa3p. BaneHTHOCTD.
OnekTpooTpunaTenbHOCcTh. CTeneHb oKucieHus. IOHbI: KaTUOHBI U aH HOHBI.

BemniecTtBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOI'O CTPOEHUSA. 3aKOH MOCTOSHCTBA COCTaBa
BEIlleCTBA. THUIMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THIA
KPUCTAIIAYECKON PEIIETKU.

[TonsiTe 0 nucnepcHbIX cucremax. VICTUHHBIE M KOJJTOMJHBIE pacTBOpbl. MaccoBas 1o
BEIllECTBA B pacTBOpE.

Knaccudukauuss HeopraHudeckux coeauHeHHMH. HoMmeHkIaTypa HEOpPraHHMYECKUX
BellecTB. ['eHeTnueckass CBs3b HEOPraHMYECKUX BEIIECTB, MPUHAMIEKAUIUX K Pa3TUYHBIM
KJIacCaM.

Xumuueckass peakuus. Knaccupukanus XMMHUECKHMX pEaKIUid B HEOPTaHMYECKOH U
OpraHUYeCcKOW XMMHUH. 3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUs U MpPEBpaILCHUS
SHEPTUH NPH XUMHUYECKUX PEAKLHIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iIM4HbBIX (pakTopoB. OOpaTHMBbIE pEaKLUH.
Xumuueckoe paBHoBecue. DakTOphl, BIUSIOMINE HA COCTOSHUE XUMHYECKOIO pPAaBHOBECHS.
ITpunnun Jle [latense.



OnekTponutudeckas aucconuanus. CuibHble U cinabble 3JeKTpoauThl. Cpeaa BOAHBIX
pPacTBOPOB BEIIECTB: KUCIIasl, HEUTpaabHas, IIeI0YHas.

OKHCTUTENbHO-BOCCTAaHOBUTENIbHBIE PEAKILIUU.

DKCIepuMEeHTalbHbIE METO/bl M3yUYEHHS BEIIECTB M WX MPEBPAICHUN: JEMOHCTpAIUs
tabmun «Ilepuoanueckas cucrema xumuueckux synemeHToB J[. M. MenneneeBa», m3ydeHue
MoOJeel KPUCTAUTMYECKUX pPEemETOK, HAONIOJeHHEe W ONUCaHWue JIeMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMNBITOB (pa3joKeHHE IEepOKCHAa BOAOPOJa B NPUCYTCTBMM KaTajau3aropa,
olpeJeseHre Cpeabl pacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIbHOTO MHIMKATOPA, PEAKIMU
HOHHOro oOME€Ha), IpOBEJECHHE MpaKTHUecKOoil paboTel «BiusHue paznuyHbIX (PaKTOpOB Ha
CKOPOCTh XUMHYECKON PEAKIIUM.

Pacuérnbie 3anmaun.

Pacuérel mo ypaBHEHHSIM XUMHYECKUX PEAKIH, B TOM YHCIIE TEPMOXUMHYECKHE PACUETHI,
pacy€Tsl C UCMOIB30BAHUEM ITOHSITHS «MaccoBas J0JIs BEIIECTBAY.

Heopranuveckas xumusi

Hemeramnbl. Ilomoxxenne HemertamioB B I[lepuommueckoil cucremMe XHUMHYECKUX
sanementoB JI. W. MenneneeBa u 0ocoOEHHOCTH cTpoeHHMs aToMoB. du3nueckue cBOWCTBA
HEMETaJIOB. AJUTOTPONUS HEMETAJIOB (Ha IpUMepe KUCI0poa, cephl, hocdopa u yrieponaa).

XWMUYECKre CBOWCTBAa Ba)KHEWIIMX HEMETa/UIOB (TajoOTeHOB, cepbl, a3zora, ¢ocdopa,
yriIepoJia U KpeMHHUS) ¥ UX COCTMHEHUN (OKCUIOB, KUCIOPOICOAEPKANIUX KHCIOT, BOAOPOTHBIX
COCIMHCHUI).

[IprMeHeHNE Ba)KHEUIIMX HEMETAJUIOB M UX COCIMHEHUMU.

Metannsl. [Tonoxenne metannoB B [lepuoandyeckoil cucteMe XUMUUECKUX 3JIEMEHTOB /.
N. MenneneeBa. OcOOCHHOCTH CTPOCHHS IJIEKTPOHHBIX 000JI0YeK aToMOB MeTaiioB. OOmue
¢usnueckue cpoiicTBa MeTayoB. CIIaBel METANIOB. DIEKTPOXUMHUYECCKUN psA HANPSIKECHUN
METAaJIOB.

XUMHUYECKHE CBOWCTBA BaXKHEHUIIMX META/UIOB (HATpUM, Kamui, KalablUH, MarHui,
ATIOMUHUHN, IITHK, XPOM, KEJIe30, MeJIb) U UX COCTMHEHUM.

OO6mue crocoObl MOMyYeHNs MeTauioB. [IpuMeHeHne MeTaisioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHS BEHIECTB W HX MPEBpALICHUN: H3y4YEHHE
KoJuleKuuu «MeTajipl U CIjIaBbl», OOpas3lOB HEMETAJUIOB, pPEUICHHE SKCIePUMEHTAIbHBIX
3amay, HAOMIOJEHHME W  ONHCAHHE JEMOHCTPAlMOHHBIX M  JIaDOpAaTOPHBIX  OIBITOB
(B3auMoJeiicTBHE THUAPOKCHAA AITIOMUHHS C PacTBOPAMHU KHCIOT M IIeJNOoYeil, KaueCTBEHHBIE
peakuuy Ha KATHOHBI METAJIIIOB).

Pacuérnpie 3amaun.

Pacuétrer Maccel BemiecTBa WM 00BbEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OZHOTO M3 yYaCTBYIOIIMX B PEaKIUU BENIEeCTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEaKLMH, €CJIU OAHO U3 BEUIECTB UMEET MPUMECH.

XuMus 1 ’KU3Hb

Ponp xumuu B o0ecreyeHnn SKOJIOTHUECKO, SHEPreTHIECKON U MUIIEBON 0€30MacHOCTH,
pasBUTHM MeAuIUHBL. [loHsATHE O Hay4yHBIX METOJAaX MO3HAHMS BEIIECTB M XHUMHYECKHX
peaKkiuid.

[IpencraBnenus o006 oOOWMX HAayYHBIX NPUHLMOAX MPOMBIIIJIEHHOTO TMOJYYEHUS
Ba)XKHEHIINX BEIIECTB.

UenoBek B MHUpE BELIECTB M MaTEpUAJOB: BaXXHEHILHME CTPOUTENbHBIE MaTepHUabl,
KOHCTPYKI[MOHHBIE MaTepHaibl, KpackH, CTEKJIO, KepaMHKa, MaTepHaibl JJs 3JIEKTPOHUKH,
HaHOMAaTepHaibl, OpraHUYECKUE U MUHEPaJIbHbIE Y100pEHHUs.

XUMHUS U 3/10pOBbE YEJIOBEKA: MpaBHJia HUCIOJIb30BAaHUS JIEKApCTBEHHBIX IMpenapaTos,
npaBuia 6€30MaCHOr0 UCMOIb30BaHUs IPENapaToB ObITOBOW XUMHUU B MOBCEJHEBHOM KU3HMU.

Me:xnpeaMeTHbIE CBSI3U.

Peanu3zanus MexnpeIMeTHbIX CBS3eH MPU M3YyYEHUH OOLIeH M HEOPraHM4YeCKOW X UMHUH B
11 xnacce ocymiecTBIsAETCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAaYYHbIX MOHATUH,



TaK U HOHﬂTHﬁ, ABJIAIOIIUXCA CUCTEMHBIMU I OTACIIBHBIX MMPEAMETOB €CTCCTBCHHO-HAYYHOI' O
LMKIA.

OOmue ecTeCTBEHHO-HAyUHbIC TOHSTUS: HAaydHbIH (akT, TUMMOTe3a, 3aKOH, TEOopus,
aHaius, CUHTE3, KJ1accupuKanus, MEPUOJUYHOCTD, HaOJII0ICHUE, SKCIIEPUMEHT,
MOACIUPOBAHUEC, UBMECPCHUC, SABJICHUC.

®dusuka: Martepus, 3HEprus, Macca, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOII,
paZnoaKTUBHOCTb, MOJIEKYJIA, JHEPreTUYECKUIl YPOBEHb, BEUIECTBO, TEI0, 00BEM, arperaTHoe
COCTOsSHHUC BCIICCTBA, (I)I/I3I/IIICCKI/IC BCJIMYMHBI U €IUHUIBI UX UBMEPCHHS, CKOPOCTh.

buonorus: xierka, opraHusM, >3KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BHUTaMHHBI, obMeH BCUICCTB B OpraHnu3Me.

I'eorpacusi: MuHepaibl, TOpHbIE MOPOJIBI, MOJIE3HBIE HCKONAeMble, TOIIMBO, PECYpCHI.

TexHoJIOTHA: XUMHUYCCKada IMPOMBIINIJICHHOCTb, MeTaJll1yprusd, MIpOU3BOJACTBO
CTPOUTCIIbHBIX MaTepualoB, CENbCKOXO035MCTBEHHOE IMpou3BOJACTBO, numeBas
MPOMBIINIJIICHHOCTD, (bapMaHeBTI/ILICCKaH MNPOMBINJICHHOCTb, HNPOU3BOACTBO KOCMCETUYCCKHX
npemnaparoB, NPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpPUAJIOB, JJICKTPOHHAA IMPOMBINIJICHHOCTD,
HaAHOTCXHOJIOTHNH.

INIAHUPYEMBIE PE3VIIBTATBI OCBOEHHUA I[TPOTPAMMEBI 110 XVMMHWU HA
BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ynbTaTaM OCBOCHHS OOy4aroUUMUCS
MpoTpaMM CpeaHEero 0o0mero oOpa3oBaHusl (JIMIHOCTHBIM, METANPEIMETHBIM H IMPEIMETHBIM).
Hayuyno-Metonndueckoif OCHOBOW Juisi pa3pabOTKH IUIAHUPYEMBIX pPE3yJIbTAaTOB OCBOCHHUS
IporpamMM CpeaHero o0mero oopa3zoBaHus SIBISETCS CHCTEMHO-/IESITEIbHOCTHBIN MOAXO/.

B cooTBeTCTBMM C CHUCTEMHO-AEATEIBHOCTHBIM HOAXOJIOM B CTPYKTYyp€ JHYHOCTHBIX
pe3yIbTATOB OCBOEHHUS TNpeaMeTra «XHMHSA» Ha YpPOBHE CpeIHEro O0O0Iero o0pa3oBaHUS
BBIJICJICHBI CIEAYIOIIHNE COCTABISAIONINE:

OCO3HaHHWE O0YYAIOIMMUMHUCI POCCHHCKON T'paXTaHCKON HICHTUIHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAaMOONPEAEICHUIO;

HaJU4re MOTHBALUU K 00YUCHHIO;

HeJeHanpaBJIeHHOEe Pa3BUTHE BHYTPEHHHUX yOEXJEHUH JIMYHOCTH HA OCHOBE KITIOYEBBIX
IIEHHOCTEH W UCTOPUUYECKUX TpaauInii 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAThCS B CBOEH NEATENBHOCTU
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, HPUCYLIIMMU LEJIOCTHOH CHCTEME XHMMHUYECKOIo
o0pa3oBaHus;

HaJU4he NPaBOCO3HAHUSA DKOJOTHYECKOH KyIbTYphl M CIHOCOOHOCTH CTaBUTh LEIU H
CTPOUTH KU3HEHHbIE IJIAHBI.

JInyHOCTHBIE pEe3yNbTaThl OCBOEHUS MpeaMeTa «XHMHUS» JOCTUTAIOTCA B EIAUHCTBE
y4eOHOH W BOCHUTATEIbHOH JACATEIBHOCTH B COOTBETCTBHM C T'YMaHHUCTUYECKHMH,
COLIMOKYJBTYPHBIMU, JIYXOBHO-HPAaBCTBEHHBIMU I[€EHHOCTAMH U HJ€AJIaMU POCCUUCKOIO
rpak1aHCKOro O00IIecTBa, NPUHATHIMM B OOILIECTBE HOPMaMH M NpaBUJIAMH IOBEACHUA,
CHOCOOCTBYIOIIMMH IPOLIECCAM CaMOIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTU 00y4darouxcs.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHS» OTPaXaloT chOPMHPOBAHHOCTH
ONbITa IO3HABATENbHOM UM MPAKTUYECKOW MAEATENBbHOCTH OO0ydYarolUXCcs MO0 pealu3aluu
MPUHATHIX B 00III€CTBE IEHHOCTEMN, B TOM YHCJIE€ B HACTH:

1) rpaIaHCKOr0 BOCIHTAHMS:

OCO3HaHMS 00YYaIOIMMHCS CBOMX KOHCTUTYLHOHHBIX MPaB U 00A3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIMOPSIAKY;



MPEJCTaBICHUS O COIUAIBbHBIX HOPMaxX M MpPaBUJIaX MEXKIJIUYHOCTHBIX OTHOUICHUH B
KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIbHOCTH MPHU CO3IaHUU YIEOHBIX MPOEKTOB,
peuieHny y4eOHBIX U MMO3HABATENbHBIX 3aJ/1a4, BHIMOJIHEHUH XUMUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTHU MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apT'yMEHTHI APYTUX
MpY aHAJIN3€ PA3TMYHBIX BUIOB YUCOHOM AeATEIbHOCTH;

2) NIATPHOTHYECKOTO BOCIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAHI0 OTEYECTBEHHOMU
XHUMHH,

YB@XEHHSI K MpOIEcCy TBOpYECTBAa B OOJIACTH TEOPUHM M TPAKTUUYECKOTO MPUMEHEHHS
XUMUH, OCO3HAHUS TOTO, YTO NOCTHIKEHHUS HAYKH €CTh Pe3yJNbTaT JJIUTEIbHBIX HAOJIIOJCHH,
KPOITOTIMBBIX SKCMIEPUMEHTATBHBIX TOMCKOB, TOCTOSSHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

WHTEpeca W T[I03HABATEIbHBIX MOTHBOB B TMIOJYYEHHHW U TOCIEAYIOUIEM aHalln3e
MH(POpPMAIUH O MEPEIOBBIX JOCTHKECHHUSIX COBPEMEHHON OTE€YECTBEHHON X MUY,

3) IyXOBHO-HPABCTBEHHOI'0 BOCHUTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTH OLICHMBATh CHUTYyalldd, CBS3aHHBIE C XUMHUYECKUMH SBICHUSIMHU, |
MPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI W
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBO€ MOBEJCHWE M IOCTYINKH CBOMX TOBAPHUILEH C MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCIECTBUI ITUX MOCTYIKOB;

4) popmMupoBaHusI KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LEHHOCTEH 3J0poBOro M 0Oe3omacHoro obpasa KH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOIICHHS K COOCTBEHHOMY (PU3UUECKOMY U IICHXUYECKOMY 3/10POBBIO;

coOnmrofeHusI paBuJl 0e30macHOro oOpameHusl C BEIMeCTBAMH B OBITY, ITOBCEIHEBHOM
KHU3HH U B TPYZOBOH J1€ATEIBHOCTH;

MOHMMAHMUs [EHHOCTH NPaBWJI HMHAWBHAYAJBHOTO U KOJUIEKTHBHOTO 0€30MacHOro
MOBEJCHUS B CUTYAlHIX, YTPOXKAIOIIUX 3I0POBBIO U KH3HHU JIIOJIEH;

OCO3HaHUS MOCJIEICTBUI M HEMPUITHS BPEIHBIX NMPUBBIYEK (YIMOTPEOICHHS aJIKOTOJI,
HApKOTUKOB, KYpEHHS);

5) Tpy10BOr0 BOCHUTAHUS:

KOMMYHHKAaTUBHOI KOMIIETEHTHOCTH B y4eOHO-HCCIEIOBATEIbCKON  JIEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON M IPYTUX BHUIAX ACSITEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHE€ B pEUICHUU NPAKTUYECKHX 3a/Jad COLHAIbHOU
HapaBJIEHHOCTH (B paMKax CBOEro Kilacca, IKOIbI);

HWHTEpeca K MPAaKTUYECKOMY M3YYEHHUIO MpOQecCHil pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHUS NMPEAMETHBIX 3HAaHUHU 110 XUMUH;

YBaXXEHUS K TPYAY, JIIOJSIM TPyAa U pe3ylbTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIMBHAYAIbHOW TpaeKTOpuu oOpa3oBaHMUS,
Oynymei npodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX
WHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTpeOHOCTEH 001IecTBa;

6) 3K0JIOrH4YeCKOr0 BOCHUTAHHUSI:

HKOJIOTUYECKHU 11€IeCO00Pa3HOT0 OTHOUICHHS K MPUPOJIE, KAaK HCTOYHUKY CYIIECTBOBAHUS
KM3HU Ha 3eMIIe;

MOHMUMAaHUA TJI00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM, BIUSHUS SKOHOMHYECKUX
MPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLMAIBHOW CPE/IbI;

OCO3HaHUSl HEOOXOIUMOCTH MCIIOJIb30BaHUS JOCTHIKEHUH XUMHH IS PEIICHHS] BOIIPOCOB
palMOHAIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOI'O HENpUATUA ACHCTBUHN, MPUHOCAIIUX BpeJ OKpYXKawoUled NMpUpPOIHOU cpeje,
YMEHHUs MPOTHO3UPOBATh HEOIAronpHUsATHBIE YKOJOTMUYECKHE MOCIEACTBUS MPEINPUHUMAEMBIX
JEWCTBUM U IPENOTBpAIIATh UX;



HaJu4Msl Pa3BUTOrO SKOJOTMUECKOTO MBIIUIEHHS, 3KOJOTMUYECKOW KYyJIbTYpbl, OIBITA
NESATENbHOCTH  3KOJIOTMYECKOM HAlpaBIEHHOCTU, YMEHHS pPYKOBOACTBOBATbCA HMHU B
[I03HABaTEJIbHOW, KOMMYHUKAaTUBHON U COLIMAIbHON NMPAKTHKE, CHOCOOHOCTH M YMEHMS aKTUBHO
IPOTUBOCTOATH UJIEOJIOTUU XeMo(poouy;

7) HEHHOCTH HAYYHOTO TO3HAHMSI:

cOpPMHUPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAyKU U OOIECTBEHHOM MPAKTUKH;

MOHMMaHUs cHenu(puKH XUMHU Kak HayKd, OCO3HaHMs €€ poiu B (OpMUPOBaAHUU
panMoOHAIbHOIO HAYYHOI'O MBIIIJIEHUS, CO3JaHUH LIEIOCTHOTO MIPEACTaBICHUs 00 OKpYKaroLeM
MHUpE KaK O €IMHCTBE NPUPOJABI M YEIOBEKa, B MO3HAHWU NPUPOAHBIX 3aKOHOMEpPHOCTEH U
perieHuy npo0ieM COXpaHEHHUs PUPOJIHOI0 PAaBHOBECHS;

yOeX1EHHOCTH B 0CO00M 3HAYMMOCTH XMUMHUHU [ COBPEMEHHOW NMBUIM3ALMHU: B €€
I'YMaHUCTHYECKOM HANpaBICHHOCTH M BaXXHOM pONM B CO3JaHUU HOBOM 0a3bl MaTepHaIbHOU
KYJBTYpBI, PELIEHUHU TJI00aTbHBIX MPOOIEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPEBOH,
SHEPTreTUUECKON, THINEBOM U SKOJOTMYECKOW O0e30macHOCTH, B PAa3BUTHUM MEIUIUHBI,
o0ecreueHnn yCIoBUN YCIEIHOIO TPyAa U SKOJOTMYEeCKH KOM(POPTHOM JKU3HU KaK0r0 4YjeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOW T'PAMOTHOCTH: TIIOHMMaHUS CYIIHOCTH METOJAOB IIO3HAHUSA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOIBb30BATH MOTyYaeMble 3HAHMS IS
aHanu3a M OOBSACHEHMS SBICHHI OKPYXKAIOIIETO MHpPAa M HPOUCXOAAININX B HEM H3MEHEHHI,
yMEHUs AesaTh 000CHOBAHHBIE 3aKJIIOUYEHHS HA OCHOBE HAYYHBIX ()AaKTOB M MMEIOIUXCS JaHHBIX
C IIeJIbIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIIOIb30BAaTh XUMUYECKUE 3HAHUS I peuIeHus: mpolaemM
B PEAJIbHBIX KMU3HCHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHHWIO M HCCIIEN0BATEIbCKON ACATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPBIBHOMY OOpa30OBaHUIO M CaMOOOpa3OBaHUIO, K
aKTUBHOMY ITOJIy4EHHIO HOBBIX 3HAHMH IO XHMHHM B COOTBETCTBUU C JKHM3HECHHBIMH
MOTPEOHOCTSAMH;

WHTEpeca K OCOOEHHOCTSIM Tpylda B pa3iauyHbIX cdepax mnpodeccuoHaIbHOU
JEATEIIbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHbIe Pe3yibTaThl OCBOCHHS Y4eOHOro mnpeamera «XuUMHUS» HAa YpOBHE
cpemHero obmiero o0pa3oBaHUs BKITIOYAKOT:

3HaUYUMBbIEe JUIsI (OPMHUPOBAHHS MHUPOBO33PEHHUS OOYUYAOMIMXCS MEXAUCIHUIUIMHAPHBIC
(MeXmpenMeTHbIe) OOLIeHAyYHbIE MOHATHUS, OTPAXKAIOIIME LEIOCTHOCTh HAayYHOM KAapTHHBI MHpa
U crieuuPUKy METO/IO0B IMO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO,
SHEPTHs, SBJICHHE, MPOIECC, CUCTeMa, HaYYHBIH (PaKT, MPUHINI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPH S, UCCIIEeIOBaHNE, HAOIIOICHHEe, U3MEpPEHNe, YKCIIEPUMEHT U JIpyrue);

YHUBEpCalbHble  ydeOHble  JOelCTBHS (mo3HaBaTeNbHEIE, KOMMYHUKaTHBHEIE,
peryisTuBHbIe), oOecneuynBapmue (GopMupoBaHue (YHKIHMOHAIBHOH TPaMOTHOCTH H
COLMAIIbHOW KOMIIETSHIIUU 00Y4aloIuXCs;

CHOCOOHOCTh  OOy4YaromIMXcsi  HMCIOJIb30BaTh  OCBOCHHBIE  MEXIUCHUILIMHAPHEIE,
MHUPOBO33pEHUYECKHE 3HAHMUS M YyHHBEPCAIbHBbIE YdeOHbIE JACHWCTBHS B IO3HABATEIbHOH H
COLIMAIIbHOW MPAKTHKE.

MeranpeaMeTHbIE pPe3yJNbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4YCOHBIMH
MO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMHU U PETYISTUBHBIMHU ACHCTBUSIMHU.

OBjageHHne YHHBEPCAJIBHBIMH YYeOHBIMH TO3HABATEIbHBIMHU JIECTBUSIMH:

1) 6a3oBbIe JOrHYecKHe eiiCTBHS:

CaMOCTOATENbHO (OPMYNHpPOBATh M aKTyalIHM3UpPOBATh MPOOJIEMY, BCECTOPOHHE e&
paccMaTpuBarh;



ONpenessaTh LEeIU AEATEeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX JOCTHUKEHUS,
COOTHOCHUTH PE3YJbTAaThl JESATEIbHOCTU C NOCTABIEHHBIMU LEISIMU;

UCIIOJIB30BaTh IIPM OCBOEHUU 3HAHMM NPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIJIEIATH
XapaKkTepHble NPU3HAKM TMOHATUH W YCTAaHABIMBAaTh MX B3aUMOCBS3b, HCIOIb30BAThH
COOTBETCTBYIOIIHE MOHIATHS ISl OOBSICHEHHS OTJENbHBIX (DAaKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUU I KIacCU(UKAIIUU BEIECTB U XUMHUYECKUX PeaKlnii;

yCTaHaBJIUBATh IPUYUHHO-CJIEACTBEHHBIE CBSA3H MEXAY U3yYaeMbIMU SBJICHUSIMU;

CTPOMTH JIOTMYECKHE pacCyXIeHus (MHIAYKTUBHBIC, JEAYKTHBHBIE, [0 aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUs] B PaCCMAaTPUBAEMBIX SIBJICHUSIX, (GOPMYIUPOBATh
BBIBOJIbI U 3aKJIIOUYEHUS;

IPUMEHATh B IpoOLleCCEe MO3HAHUSA, UCIOIb3yeMble B XMMHHU CHMBOJIUYECKHE (3HAKOBBIE)
MOJIeNd, TPeoOpa3oBbIBATh MOJICIbHBIEC TPEACTABICHUS — XUMUYECKHH 3HAK (CHMBOJ) 3JIEMEHTA,
XxuMudeckas (opmyna, YpaBHEHHME XHMHUYECKOW peaklUUu — IMpH pEelIeHUH Yy4eOHBIX
MO3HABATEJIbHBIX M MPAKTUYECKUX 3a/]ad, NPUMEHSATHh Ha3BaHHBIE MOJENbHBIE MPEACTaBICHUS
IUISL BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB M3y4aeMBbIX BEIIECTB M XUMHYECKHX PEAKIIHH.

2) 6a30Bble HCC/IeI0BATEIbCKHE IeiCTBHSI:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHii;

¢bopMynupoBaTh LENM W 33Ja4d  HMCCIEJOBAHMS, WCIONb30BAaTh IIOCTABIEHHBIE U
CaMOCTOATENbHO C(OPMYITHPOBAHHBIE BOIPOCH] B KAYECTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t GOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BB CKa3bIBAEMBIX CYXICHUI;

BJIAJIETh HABBIKAMH CaMOCTOSTENIBHOTO IUIAHHUPOBAHMS W MPOBEACHHUS YUYCHHUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HaOII0JATh 32 XOJIOM IIPOIEcca, CAMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3ynbrar, (OpMyIupoBaTh OOOOINEHHS W BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB MCCIIEIOBAHMS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOCITaHHON
pabore;

MpUOOpeTaTh OIBIT YYCHUYECKOW WCCIeNOBATEILCKOM W TPOCKTHOW JESTEIbHOCTH,
IPOSABISATH CIIOCOOHOCT M TOTOBHOCTH K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pELICHUS
MPaKTUYECKHUX 3a7a4, IPUMEHEHHIO PA3ITMYHBIX METO0B ITO3HAHUS.

3) padora c nHpopManueii:

OPUEHTHUPOBATHCA B DPAa3IMYHBIX HCTOYHMKAX HHPOpManuu (HAYYHO-TOMYJsipHas
auTeparypa XHMHYECKOro COJCp)KaHHs, CHpaBOYHBIE TMocobus, pecypcel HMHTepHeTta),
aHANMM3UPOBaTh HMH(POPMALMIO pPA3TUYHBIX BHUIAOB W (OpPM NpencTaBICHHS, KPUTUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTHBOPEUNUBOCTD;

¢bopMynupoBaTh 3ampoCchl U MPUMEHSATHh Pa3JIMYHBIE METOABl HpPH IOUCKE U oTOope
nHpopManuu, He0OXOIUMOI1 IS BHITOIHEHUS YUeOHBIX 3a7]a4 ONPEeAeIEHHOT O THIIA;

npuOOpETaTh OMBIT UCIOIb30BAHHUS MHPOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUNH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTUMaIbHYIO (hOopMy mpencTaBieHus nHGopManuu (CXemsl,
rpaduKu, TUarpaMMsbl, TaOIHIIBI, PUCYHKU U JpYTHUe);

WCIIOJIB30BaTh HAaYYHBIM S3BIK B KayecTBE CpeAcTBa NpH paboTe ¢ XUMHUYECKOU
nHpopManuen: TPUMEHATH MEXNpeAMETHbIe ((PU3MUECKHe M MaTEeMaTHUYeCKHe) 3HAaKU W
CUMBOJIBI, HopMyIibl, a00peBHATYPBI, HOMEHKIATYPY;

WCIONB30BaTh M MPeoOpa3oOBbIBATh 3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISAHOCTH.

OBjiajenne yHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH JIeHCTBHSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKJaeMOH TEMBI B X0JI€ JHaNora M/uil JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBIIOIHEHHUS
MPEeATIOKEHHOM 3a1a4H;

BBICTYNATh C MPE3CHTallMell pe3yabTaTOB MO3HABATENbHOH NEATEIbHOCTH, MOIYYEHHBIX
CaMOCTOATENIBHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPHU BBINOJHEHUH XHUMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pPa0OThl MO HCCIEJOBAaHUIO CBOMCTB H3y4aeMbIX BEIIECTB,



peanu3anuu y4yeOHOro mpoekTa U (opMyJIHpOBaTh BBIBOABI IO pe3ysbTaTaM IPOBEAEHHBIX
HcclieIOBaHUM MYTEM COTJIacOBaHUS MO3ULIMHI B X04€ 00CYXKJIeHHUSI 1 OOMEeHa MHEHUSIMU.

OnJiajeHHe YHMBEPCAJIBHBIMHM PeryJIsiTHBHBIMHU /e CTBHSIMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYILIECTBJIATH CBOI IIO3HABATENIBHYIO IESATEIbHOCTD,
omnpenenss e€ LeNu U 3a7add, KOHTPOJUPOBATh U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeasaraeMblil aaropuT™ AEUCTBUN IPU BHIIOJHEHHHM Y4€OHBIX M HCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3 (PEeKTUBHBIN CIOCOO UX peLIeHUs ¢ yU4ETOM MOJIyYeHUs HOBBIX 3HAHUH O
BEIECTBAX U XUMUYECKUX PEaKLMsIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb CBOEHM JI€ATEIbHOCTH HA OCHOBE CaMoOaHajau3a H
CaMOOIIEHKH.

NPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMHUS» OTPAKAIOT:

chOPMUPOBAHHOCTh TMPEJACTABICHUNA O XHUMHUYECKOW COCTABISAIONIEH €CTECTBEHHO-
Hay4yHOH KapTUHBI MHpA, PO XUMHH B TIO3HAHWUU SBJICHUW TPUPOIBI, B (HOPMHUPOBAHHUH
MBIIIUIEHUST W KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOW T'PAMOTHOCTH, HEOOXOIMMOW ISt
pemieHnsl TPaKTHYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U MIPUPOTHOM Cpeie;

BJAJICHUE CHCTEMOM XMMHYECKUX 3HAHHH, KOTOPas BKIIOYACT: OCHOBOMNOJArarmouiue
MOHATHS (XUMHYECKUHA PJIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJia, BaJIEHTHOCTD,
3JEKTPOOTPHUIATEILHOCTh, XHWMHUYECKast CBsA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas W
COoKpaméHHas), MOJIb, MOJIIpHAsT Macca, MOJAPHBIA O00BEM, YIIEpOTHBIN  CKeJeT,
GyHKIMOHAIBHAS TPYIINA, paauKald, H30MEpHs, W30MEpbl, TOMOJIOTHYECKUNH PpsAa, TOMOJOTH,
YIJIEBOJAOPOJIbI, KUCIOPOJ U a30TCOAEpIKAIUE COCAMHEHHS, MOHOMEDP, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHNS); TEOPHH U 3aKOHBI (TEOPHS CTPOCHHS OPraHUIECKUX
BemectB A. M. DbyrtnepoBa, 3akOH COXpaHEHHMsS MacChl BEHIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3BIK XHMHMHU; MUPOBO33PEHUECKHE 3HAHHUs, JIeXkKallue B OCHOBE IOHUMAaHUS
NPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHUX SIBIICHUH, (PAaKTOIOTHYECKHUE CBEJIEHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U 0€30MaCHOM HCIOJIb30BAaHNY BAKHEHUIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTUYECKOM AESTEIbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHUN BBISBJIATH XapaKTepHBIC IPU3HAKHU MMOHATHH, YCTAHABINBATH
UX B3aMMOCBS3b, HCII0Jb30BATh COOTBETCTBYIOIINE TOHITUS IPU ONMCAHUU COCTABA, CTPOCHUS U
MPEBPAILEHUN OPraHMYECKUX COeANHEHHUI;

cOpMHPOBAHHOCTh YMEHHUH HCIIONB30BATh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTABIICHHS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHO) (OpMYT OPraHMYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEaKLMi, U3rOTABIMBATH MOJEIN MOJIEKYJ OPraHUYECKUX BEIECTB
JUTSL WIUTKOCTPALIMU UX XMMUYECKOT0 U MPOCTPAHCTBEHHOT O CTPOECHUS;

c(OpMHPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAJICKHOCTh U3YYEHHBIX OPTaHMYECKUX
BEIIECTB II0 HMX COCTaBY U CTPOCHHUIO K OMNPEACNEHHOMY KIacCy/TpyIIe COeIUHEHUM
(yrneBomoponbl, KHUCIOPOA UM  a30TCOAEpXkallue COEAMHEHHUS, BbICOKOMOJIEKYJSPHbIE
COEMHEHHMs), JlaBaTh UM Ha3BaHHUsA no cuctematuyeckoi Homenkiarype (IUPAC), a Takxe
MPUBOJUTHh TPUBHUAIBHBIE HA3BAaHMUS OTJEIbHBIX OPraHMYECKUX BEUIECTB (ITUJIEH, MPOIMIIEH,
alleTWICH, ATHJICHTJIUKONb, TJIHIEPUH, (QeHon, (opmanbaerui, aneTanbAerull, MypaBbHHAsS
KHCIIOTa, YKCYCHAas KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIOTA, TIOK03a, PpyKTO3a,
Kpaxmall, IeJlTI0J103a, TJIHIUH);

c(hOPMUPOBAHHOCTh YMEHHUS ONPEACNATh BHUIbl XUMHUUYECKOH CBS3M B OPraHHMYECKHX
COeIMHEHUX (OJIMHAPHBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS MPHUMEHSTH IOJ0XKEHUSI TEOPUH CTPOCHUS OPraHUYECKUX
BemectB A. M. byrnepoBa aiis 00bsiCHEHHS! 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHMsI MacChl BELIECTB;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTpPOEHUE, (QU3HUECKHE U
XUMUUYECKHE CBOMCTBA TUIMMYHBIX MPEACTaBUTENICH pa3IMUHbIX KIACCOB OPraHUYECKUX BEIIECTB
(MeTtaH, 9TaH, JTWJIEH, NPOMWIEH, aleTwieH, OyraaueH-1,3, MmermnOyramuen-1,3, Oenzo,
METaHOJI, 3TaHOJ, ITUJICHIJIUKOJb, TJIULEPUH, (peHO, aleTanbaeru, MypaBbiuHas U yKCycHas
KHMCIIOTBI, TJIOKO3a, Kpaxmal, LeJI103a, aMUHOYKCYCHas KHCJIOTa), HWJUIFOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXJIY HUMH ypaBHEHHUSIMH COOTBETCTBYIOUIUX XMMHUYECKUX pPEAKLIHH C
MCIIOJIB30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh MCTOYHUKH YTIE€BOJOPOIHOTO CHIPHS
(HedTh, MPUPONAHBIN ra3, yroip), CIOCOOB MX MEpepadOTKH M MPAKTUYECKOE NPUMEHEHHE
MPOJYKTOB IepepaboTKH;

chOpMHUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCICHUS 1O XUMHYECKHUM YpaBHEHUAM
(maccel, 00b€Ma, KOJIMYECTBA HMCXOJHOI'O BEIIECTBA WJIM MPOJYKTAa PEAKLIHUHU MO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MM IPOAYKTOB PEAKLIUHN);

c(hOpMUPOBAHHOCTh YMEHU BIAJE€Th CUCTEMOW 3HAHWH 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHUSA, WCMOJB3YeMBbIX B XHMHH TP HW3YYCHUH BEHIECTB M XHUMHUYECKUX SBJICHUU
(mabmroieHne, W3MEpeHHe, OSKCHEPUMEHT, MOJEIMPOBAHKME), HWCIOIb30BATh CHCTEMHBIE
XUMUYCCKNE 3HAHUS JIJISl TPUHATHS PEIICHUN B KOHKPETHBIX )KU3HCHHBIX CUTYaINSIX, CBI3aHHBIX
C BEIIECTBAMH M UX TPUMCHCHHUEM,;

c(hOpMHUPOBAHHOCTh YMEHUW COOJIOAATh MpaBUiIa TMOJb30BAHUS XUMHYECKONW TOCYION H
nabopaTOpHBIM 00OPYAOBAHHEM, a TAKKE MPaBUiIa OOPAIICHHS C BENIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMH 110 BBITTOJTHEHHUIO Ja00OPATOPHBIX XMMHYECKUX OIBITOB;

chOpMHPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBHIMOIHATH XUMHUYECKHH HSKCIEPUMEHT
(mpeBpameHns OpraHMYEeCKUX BEIIECTB IMPH HAarpeBaHUU, MOJIyUCHHE HTHIICHA M U3YYCHHUE ero
CBOMCTB, Ka4eCTBEHHbIE pEAKIMH OPraHMYECKUX BEIIECTB, JeHATypauus OeIKOB NpH
HarpeBaHUU, I[BETHHIC PEAKIIUU OCIKOB) B COOTBETCTBUHU C MpaBUJIAMHU TEXHHKH 0€30MaCHOCTH
npu oOpalieHNH ¢ BellecTBaMU M JIabOpaTOpHBIM 00OpYAOBaHUEM, MPEACTABIATh PE3YIbTATHI
XUMHYECKOT0 OJKCIepUMEHTa B (opMe 3alHuCH YpPAaBHEHHI COOTBETCTBYIOIIUX pEaKIUil u
(GbopMyIUpOBaTh BEIBOABI HA OCHOBE ITUX PE3YJIbTATOB;

cOpMHPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3UPOBATh XMUMHUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MaccoBoil mH(popmanuu, HTepHET U Ipyrux);

chOpMHUPOBAHHOCTh yMEHHH COOJIONATh TMpaBUia DSKOJOTHYECKH IeJIeco000pa3HOro
NOBEJCHUsI B OBITY W TPYAOBOH JEATEIHHOCTH B LEIAX COXPAHEHHS CBOEro 3I0pPOBbA H
OKpY>Kalolllell MpUpOJHON Cpeiabl, OCO3HABaTh OMACHOCTh BO3/JECUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONpeeIEHHbIX OpPraHMYeCKUX BeUIeCTB, NMOHMMass cmbica mnokaszarens IIJK, moscHATs Ha
MpUMepax crnocoObl YMEHbIIEHUS U NMPEAOTBPAIICHUS UX BPEAHOrO BO3JEHCTBUSA HA OPraHU3M
YeJI0BEKa;

Uit 00yYaromuxcsi ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMU 3J0POBBS: YMEHHE NMPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYMHBIX METO/AaX MO3HAHMS BEIIECTB U XUMUYECKUX SIBIICHUI;

JUISL  CIEeTNBIX W Cla0OBUIAIMX OOY4YaloIIMUXCA: YMEHHE HCIONIb30BaTh pEIbeHO-
TOYCUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins nns 3anucu XumMudeckux Gopmyd.

11 KJIACC

[IpeameTHbie pe3ynbTaTel OCBOCHHS Kypca «OOmas u HeopraHuuecKkas XUMUs»
OTpaxKaroT:

c(hOPMUPOBAHHOCTh MPEACTABICHHUI: O XUMUUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAay4yHOM KapTHHBI MHpA, POJM XMMHUHM B TO3HAHUMU SBICHUN NOPUPOIbI, B (HOPMUPOBAHHHU
MBIIUIEHUSI U KYJIbTYPhl JUYHOCTU, €€ (YHKIIMOHAJBbHOW TPaMOTHOCTH, HEOOXOIUMOM ams



peuieHusl TPaKTHUUYECKUX 3aJad U OIKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3J0POBBIO U IPUPOIHON CpeELE;

BJIaJICHUE CHUCTEMON XWMHUYECKUX 3HAHMUI, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
NOHATUS (XUMHUYECKUHU IJIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OpOUTAIH ATOMOB, HOH,
MOJIEKYyJia, MOJb, MOJISIPHBI OOBEM, BAJEHTHOCTh, JJIEKTPOOTPUUATEIBHOCTh, CTENEHb
OKHCIICHHS, XUMHYECKass CBs3b (KOBAJICHTHAas, WMOHHAs, MeETaJNIMuecKas, BOIOpPOJHAs),
KpUCTAJJIMYECKass  pemeéTKa, TUMBl XUMUYECKUX  peakluid, pacTBOp, BJIEKTPOJUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIUTHYECKAsT AUCCOLUALUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHAYECKON  peakuu, XUMHUYECKOe paBHOBECHE); TEOpPHUHM U  3aKOHBI  (Teopwus
3JIEKTPOJIUTUUECKON nuccounanuu, nepuoauueckuid 3akon [[. WM. MenngeneeBa, 3akoH
COXPaHEHHUs1 MAacChl BEUIECTB, 3aKOH COXPAHEHHUS MU MPEBPALLCHUS DHEPrUU NMPU XUMHUYECKUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3bIK XHMHH, MHUPOBO33PEHUECKHE 3HAHUA,
JIe)Kallie B OCHOBE IOHMMaHHUs MPUYMHHOCTH W CHUCTEMHOCTH XUMHYECKUX SIBJICHUM,
(dakToIOrMuecKre CBEJEHUsI O CBOWCTBAaX, COCTaBE, MOJIYYEHUN U 0€30MaCHOM HCIOIb30BAHUU
BOKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY ¥ MPAKTHYECKOW EATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABISATH XapaKTepHbIC MPU3HAKHA MOHATHH, YCTaHABINBATh
HUX B3aUMOCBSI3b, MCIIOJIb30BAaTh COOTBETCTBYIOIME MOHSATHSA MPU OMUCAHMU HEOPTraHUYECKUX
BEIIECTB U UX IIPEBPAIllCHUN;

c(hOpMHUPOBAHHOCTh YMEHWH HWCIIOIB30BATh XMMHUUYECKYI0 CHMBOJIMKY IJISI COCTABIICHHS
dbopMynT BemECTB W YpaBHCHUW XWUMHUYECKHX pEaKINH, CHCTEeMAaTHYECKYI0 HOMEHKJATYpy
(IUPAC) um TpuBHaNbHBIE Ha3BaHHUS OTICIbHBIX HEOPTraHWUYECKHWX BENIECTB (yrapHbIH ras,
YIJIEKUCIBIA ra3, aMMUakK, raméHas HM3BECThb, Heram€Has HM3BECTb, NUThEBAs COJA, MUPUT H
Apyrue);

c(OpMHPOBAHHOCTh YMEHHH ONpPEENIATh BAICHTHOCTD U CTETIEHb OKHCICHHS] XUMHYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOM CBSI3M (KOBaJEHTHAs, HOHHAas,
MeTaJuIn4ecKasi, BOJOPOAHAs) B COCAMHEHUSAX, TUN KPUCTAUIMUECKOW PEmETKH KOHKPETHOTO
BellleCTBA (aTOMHas, MOJEKYJsSApHas, MOHHAas, METalJuyecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPTAaHNYECKUX COCIMHEHNN;

c(OpMHPOBAHHOCTh YMEHUN yCTAHABIMBATH NMPUHAIC)KHOCTh HEOPTaHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeaeIEHHOMY KIIacCy/Tpymie coeuHeHNN (MIPOCThIe BellecTBa — METAJIBl U
HEMETaJUTbl, OKCUJIbI, OCHOBAHHUS, KHUCIOTHI, aM()OTEepHBIE THIPOKCUIBI, COIN);

chOpMHUPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICT TNepuoaudeckoro 3akoHa JI. U.
MengeneeBa H  JI€MOHCTPUPOBATH €r0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO H
MPOTHOCTHYECKYIO (pyHKIINU;

chOpMHPOBAHHOCTh YMEHUH  XapaKTepu30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKUX 31eMeHTOB 1-4 nepuonos Ilepuoanueckoil cucteMbl XuMH4YecKkux 3yemMeHToB . U.
MenpeneeBa, HCIOIb3Yys MOHATUS «S-, P-, 0-2JICKTpPOHHBIE OpPOUTAINY», «IHEPreTHUECKHE
YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHYECKHUX JJIEMEHTOB U HX
COEIMHEHUH 1O IepuoaaM u rpymnnaM [leppoandeckoid CHCTEMBl XUMHUYECKUX deMeHToB [I. U.
Menaeneena;

chOpPMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (ONUCHIBATH) OOLIME XUMHUYECKHE
CBOWMCTBAa HEOPraHWYECKHX BEIIECTB pa3IWYHBIX KJIACCOB, NOATBEPKIATh CYLIECTBOBAaHHE
FEHETUYECKOW CBS3M MEXJY HEOPraHMYECKHMMHU BEIIECTBAMU C IOMOLIBIO YpaBHEHUMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;

cOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIHMPOBATH XMMHUYECKHUE PEAKIUU 1O PA3THYHBIM
npu3HaKaM (YHCIy M COCTaBy pearupyrollux BEUIECTB, TEmiIoBoMy J(GQeKTy peaxuuu,
M3MEHEHHIO CTENEHEH OKUCIEHHS 3JIEMEHTOB, 00OpPAaTUMOCTHU PEaKLMH, yYaCTHIO KaTalnu3aTopa);

c(hOPMUPOBAHHOCTh YMEHUN COCTABJISATh YPAaBHEHUS pEaKU Ui pa3IM4YHBIX THUIIOB, MOJIHbIE
U COKpallléHHbIE YpaBHEHHS peakUuil MOHHOTO OOMEHa, yYUThIBasl YCIOBHUS, IPU KOTOPBIX 3TH
pEaKUUU UAYT 10 KOHIA;



cOpPMHPOBAHHOCTh YMEHUW NPOBOJUTH PEAKLHMH, MOATBEPKIAIOIINE KaueCTBEHHBIH
COCTaB pAa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, pPAaCIO3HABATh OIBITHBIM MYTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTraHUYECKHX BEIICCTB;

c(hOPMUPOBAHHOCTh YMEHUM PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakLuil mocpeCTBOM COCTaBIEHUs 3JIEKTPOHHOr 0 OajlaHca 3TUX PEaKLUi;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuuHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOr0 pPaBHOBECHS B 3aBUCHMOCTH OT
BHemrHero Bo3aerictBus (mpuHiun Jle [llatense);

chOpMUPOBAHHOCTh YMEHUM XapaKTepH30BaTh XUMHYECKHE TPOLECCHI, JexKallue B
OCHOBE MPOMBIIUICHHOT'O MOJYyYeHUs CEPHOW KUCIIOTHI, aMMHaKa, a Takxke C(pOpMHUPOBAHHOCTD
MpeaCcTaBiIeHU 00 OOmMMX HAyYHBIX MPUHIMIAX W IKOJOTHYECKUX MpobieMax XMMHUYECKOTO
MPOU3BO/ICTBA;

chOpMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYHCICHHS C MCIOJb30BAHUEM MOHITHS
«MaccoBasi JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHONIEHHWH Ta30B MPU XUMHUUYECKUX
peakuusX, Macchl BEIIECTBA MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce
unu 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEUIECTB, TEIUIOBOrO 3¢ deKxra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChI BEIIECTB, IPEBPAICHUS U COXPAHEHHUS YHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHUU COOJIOAATH MpaBuUia MOTb30BAHUS XMMHUUYECKON MOCYI0N H
nabopaTOpHBIM 000PYIOBAHHUEM, a TAKKE MPaBUiIa OOPAIICHHS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH 110 BBITTOJTHEHUIO Ja0OOPATOPHBIX XMMHYECKUX OIBITOB;

chOpMHPOBAHHOCTh YMEHHU IUIAHUPOBATh M BBINOJHATH XHMHUYECKHH SKCIEPHUMEHT
(pa3noxeHue TMEpOKCHUIAa BOJOpPOAA B MPHUCYTCTBHM KaTaau3aTopa, OIpEIeIeHHEe CpPeabl
pPacTBOpPOB BEMIECTB C TOMOIIBIO YHUBEPCATHHOTO WHANKATOPA, BIUSHUE PAa3TUIHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEeaklIHH, peaKIMd HOHHOrO OOMEHa, KauyeCTBEHHBIE pEakIuH Ha
cynbdar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS, pEUIEHHE dKCIEePUMEHTaIbHBIX
3amay mo TtemaMm «Metamne» U «HemeTamnbl») B COOTBETCTBHM C MPAaBHJIAMHU TEXHUKH
0€30IacHOCTH TIPU O0paIIeHUH C BEeCTBaMHU | JIAOOpPaTOPHBIM 000pYIOBAHMEM, MIPEICTABIATh
pe3yabTaThl XMMHYECKOTO JKCIepUMEHTa B (QopMe 3amucH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuiif 1 GOpMyITUPOBATH BEIBOIBI HA OCHOBE 3TUX PE3yJIbTATOB;

cOpMHPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOH KOMMyHHMKauuu, HHTepHET H
APYTHX);

chOpMHUPOBAHHOCTh YMEHHH COOJIOJaTh TpaBWIa AKOJOTHYECKH IIeJIeco00pa3Horo
MOBEJCHUSI B OBITY W TPYAOBOW [IEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 370POBbS M
OKpY>Karollel MPUPOTHON Cpeabl, OCO3HABATH OMACHOCTHh BO3JCUCTBHUS Ha KUBBIE OPTraHU3MBI
onpenea€HHbIX BeIlecTB, MoHUMas cMbica moka3arens [1/IK, moscHATh Ha mpuMepax crocoObl
YMEHBIIECHUS U NMPEJOTBPAILICHHS UX BPEIHOT'0 BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKa;

Uit 00y4arouIuxcsi ¢ OrPaHMYCHHBIMH BO3MOXXHOCTSIMU 370POBBS: YMEHUE MPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYMHBIX METO/AaX MMO3HAHMS BEIIECTB U XUMUYECKUX SIBIICHUI;

JUISL CIEeNBbIX W ClabOBUIAIUX OOYy4YalOIIMXCA: YMEHHE HCIOIb30BaTh pEIbeHO-
TOYEUHYIO cucTeMy obo3HadeHuit JI. bpaiins nns 3anucu XumMudeckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

KoauvecTBO 4yacoB Yudet pabouei
DJIeKTPOHHbIE NMpoOrpaMmabI
Ne HauMeHoBanue pa3aejioB 1 TEM KOHTp()ﬂ],HMe HpaKanecxn (Ill/lq)pOBbIe) BOCIIMTAHUA
n/n MPOrpamMMblI Beero padoThbI e pabdoThl o0pa3oBaTeJibHbIE (PIIB), xox u3
pecypcsbl MOLYJIst
nporpammsbl 3.4.
Paznen 1. Teopernyeckne OCHOBbI OPraHUYeCKOi XHMHHU
1,2,3,4.2,5.2,
[IpenmeT opraHuYeCcKOW XUMUU. Bu6morexa LIOK 5.3,5.6,5.13,
1.1 Teopusi CTpOEHHSI OPraHUYECKUX 3 http://resh.edu.ru 5.15,6.1,6.2, 5.1,
coenuHennii A. M. Byrneposa : B 5.2,5.3,5.11,
5.12,5.15,5.16
Pa3nen 2. YrieBoaopoasl
1,2,3,4.2,5,.2,
[IpenenbHBIC YTIEBOIOPOIBI — bubmorexa [JOK 5.3,5.6,5.13,
2.1 aJIKaHbI 2 http://resh.edu.ru 5.15,6.1,6.2,5.1,
: = 5.2,5.3,5.11,
5.12,5.15,5.16
1,2,3,4.2,5,.2,
HenpenenbHbIe yriieBoI0pOIb: bubmmoreka IJOK 5.3,5.6,5.13,
2.2 AJIKEHbI, AJIKAAUEHBI, AJIKUHBI 6 1 https://uchi.ru/ 5.15,6.1,6.2,5.1,
’ ’ : : 5.2,5.3,5.11,
5.12,5.15,5.16
1,2,3,4.2,5,.2,
bubmuorexa IIOK 5.3,5.6,5.13,

2.3 ApoMaTH4ecKHe YriIeBOIOPOIbI 2 https://uchi.ru/ 5.15,6.1,6.2,5.1,
5.2,5.3,5.11,
5.12,5.15,5.16

IIpupoaHbIle HCTOYHUKH buommorexa IOK 232536452122

2.4 PHPOAL 3 1 http://resh.edu.ru N ’

yIJIEBOJAOPOJOB U UX IepepadoTka

5.15,6.1,6.2,5.1,
5.2,5.3,5.11,



http://resh.edu.ru/
http://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/
http://resh.edu.ru/

5.12,5.15,5.16

Paznen 3. Kucaopoacoaep:xkamue opraHnyecKue coeIuHeHUst

1,2,3,4.2,5,2,
Bub6muoreka IJOK 5.3,5.6,5.13,

3.1 Cruptel. DeHon 3 https://uchi.ru/ 5.15,6.1,6.2,5.1,
5.2,5.3,5.11,
5.12,5.15,5.16
1,2,3,4.2,5,.2,

Anbnerunsl. KapOoHOBBIE KUCITOTHI. 5.3,56,5.13,
3.2 Coskbte 5bHpbI 7 bubinoreka IJOK 5.15,6.1,6.2,5.1,
http://resh.edu.ru 5.2,5.3,5.11,
5.12,5.15,5.16
1,2,3,4.2,5,2,
Bubmuoreka IJOK 5.3,5.6,5.13,

3.3 Vriesoasl 3 https://uchi.ru/ 5.15,6.1,6.2,5.1,
5.2,5.3,5.11,
5.12,5.15,5.16

Paznen 4. A3orcomep:kaniue opraHu4yecKue COeIMHEeHusI
1,2,3,4.2,5,2,
Bubmmoreka IJOK 5.3,5.6,5.13,

4.1 AMUHBI. AMAHOKHUCIOTHL. benkn https://uchi.ru/ 5.15,6.1,6.2,5.1,
5.2,5.3,5.11,
5.12,5.15,5.16

Pazjnen 5. BoicokomoJiekyJIsipHbIE COeIUHEHUsI
1,2,3,4.2,5,2,

bubnuorexa [IOK 5.3,5.6,5.13,

5.1 ITnactmaccel. Kayuyku. Bosnokna 2 https://uchi.ru/ 5.15,6.1,6.2,5.1,
5.2,5.3,5.11,
5.12,5.15,5.16
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11 KJIACC

n/n

HaunMeHoBaHMe pa3/iesioB M TeM
MPOrpamMMblI

KoandecTtBo 4acoB

Bcero

KonTposabnsbie
padoTbI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypchbl

Yuet paboueit
NMPOrpamMmabl
BOCIIMTAHUS
(PIIB), xox u3
MOYJIs1
NMPorpamMmal
3.4.

Pa3znen 1. Teopernueckne 0OCHOBBI XMMHUM

11

Crpoenue aromos. [lepuonnueckuit
3aKkoH ¥ [lepnonnueckas cucrema
XUMHYECKHUX 371eMeHToB [[. 1.
Menneneera

Bubmuorexa [IOK
https://uchi.ru/

1,2,3,4.2,5,2,
5.3,5.6, 5.13,
5.15,6.1, 6.2,
5.1,5.2,5.3,
5.11,5.12,5.15,
5.16

1.2

Crpoenue BemecTBa. MHOrooOpasue
BEIIECTB

1,2,3,4.2,5.2,
5.3,5.6,5.13,
5.15,6.1,6.2,
5.1,5.2,53,
5.11,5.12,5.15,
5.16

1.3

XuUMHUYECKHUE peakuuun

bubmorexa LJOK
https://uchi.ru/

1,2,3,4.2,5,2,
5.3,5.6,5.13,
5.15,6.1, 6.2,
5.1,5.2,53,
5.11,5.12,5.15,
5.16

Pa3nen 2. Heopranmyeckasi XuMus

2.1

MeTtaninsl

bubmmorexa [JOK
https://uchi.ru/

1,2,3,4.2,5.2,
5.3,5.6,5.13,
5.15,6.1, 6.2,
5.1,5.2,53,
5.11,5.12,5.15,



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

5.16

1,2,3,4.2,5,.2,
Bubnuoreka [IOK 5.3, 5.6, 5.13,
22 | Hemeramim 9 https://uchi.ru/ 5.15, 6.1, 6.2,
5.1,5.2,5.3,
5.11,5.12, 5.15,
5.16
1,2,3,4.2,5.2,
Bubnuorexka [IOK 5.3,56,5.13,
23 CBsi3b HEOPraHUYECKUX U 9 httos://uchi.ru/ 5.15, 6.1, 6.2,
OPraHUYECKHUX BEIECTB s fuChL.TL/ 5.1,5.2,5.3,
5.11,5.12, 5.15,
5.16
Paznen 3. XumMus 4 ;KU3Hb
1,2,3,4.2,5,2,
Bubnuorexa [IOK 5.3,5.6,5.13,
3.1 XUMHUSA U )KU3HD 4 https://uchi.ru/ 5.15,6.1,6.2,
5.1,5.2,5.3,
5.11,5.12, 5.15,
5.16
OBIIEE KOJIMYECTBO HACOB I1O 34

[NTPOI'PAMME



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHHUSA OCHOBHOH
OBPA3OBATEJILHON ITPOI'PAMMBI

10 KJTIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAaThl 0CBOEHUSI 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl CpegHero o0mero oopa3oBaHus

1

TeopeTnueckre OCHOBBI OpPraHMYECKOH XUMUHU

11

CdopMupoBaHHOCTH NpeicTaBIeHUN 0 XUMUYECKOU
COCTaBJISIIOILEH €CTECTBEHHOHAYYHOW KapTUHBI MUpaA, POJIU XUMHUU
B MO3HAHUUW SIBIICHUN TPHUPOJABI, B (OPMUPOBAHUU MBIILIICHUS U
KyJbTYpbl ~ JHUYHOCTH, €€ (QyHKUMOHANBHOH TIpaMOTHOCTH,
HEOOXOAMMON ISl pEeIIeHHs] MPAKTUYECKUX 3a/1ad M SKOJIOTHIECKU
000CHOBaHHOT'O OTHOWIIEHUSI K CBOEMY 3I0POBBIO W MIPHUPOTHOMN
cpene

1.2

Bnanenue cucreMoil XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOITOJIAraoImne TTOHSITHS (Momexyma, BaJICHTHOCTD,
3IEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIpDHAsi Macca, MOJSPHBIH O0OBEM, yriaepoIHBIN CKeJeT,
(GyHKIIMOHANbHAS  TPyINNa, paaukKal, W30MEpHUsi, H30MEPHI,
TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YIJIE€BOAOPOMABI, KHUCIOPOI- W
a30TcoJepIKaIIe COSTUHCHHS, OMOIOTHYECKN aKTUBHBIE BEIIECTBA
(yrneBombl, KUpPBI, OEJIKH), MOHOMEp, IIOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHS), TEOPUU H 3aKOHBI
(Teopusi XMMHYECKOTO CTPOCHHUS OpPTraHWMYECKHX BemecTB A.M.
byrnepoBa), 3aKOHOMEPHOCTH, CHUMBOJWYECKHH S3BIK XHMUH,
(haKTOIOTHYECKHE CBEJECHUSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUU H
0e30MTacHOM HCIIOJb30BAHWHM BAXKHEHIINX HEOPTaHHYECKUX W
OPraHMYECKUX BEMIECTB B OBITY W MPAKTHYCCKOW NEATEIHHOCTH
geloBeka

1.3

CdopMupOBaHHOCT, yYMEHHUH BBIABIATH XapaKTEpHbIE MPHU3HAKH
MOHATHI, yCTaHABJIMBAaThb HX  B3aUMOCBA3b, HCIIOJb30BAThH
COOTBETCTBYIOLIME MOHATUS NPHU OMHCAHUM COCTaBa, CTPOECHHS U
MPEBPAICHUNA OPTAaHUYECKUX COCIWHECHHN

1.4

chOpPMHPOBAHHOCTh ~ YMEHUH  HCIIONB30BATH XUMHUYECKYIO
CUMBOJIUKY JJI COCTaBJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH, COKpamI€HHOW) (GOPMYJI OPraHUYECKUX BEIISCTB H
ypaBHEHUH XMMUUYECKUX PEAKIUi, U3rOTaBIMBATh MOJAEIIH MOJIEKYII
OpraHMYECKUX BEIIECTB I HWJUIIOCTPALMU UX XUMHYECKOro H
MIPOCTPAHCTBEHHOI'0 CTPOCHHUS

1.5

CpopMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAMIEKHOCTh
M3y4YEHHBIX OPTAaHMYECKUX BELIECTB IO UX COCTABY M CTPOCHUIO K
onpenea€HHOMY Kiaccy (rpynme) coequHeHuW (YrieBoaOopo.bl,
KHCIIOPOJI M a30TCO/IePIKALINE COSTMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHMS), JaBaTh MM Ha3BaHHS IO CHCTEMaTHYECKOU
HoMeHkaatype (IUPAC)

1.5

C(I)OpMHpOBaHHOCTB YMCHHUSA ONPECACTIATH BUABI XUMHYECKOHN CBSI3U
B OPraHu4€CKuX COCANHCHUAX (O,Z[I/IHapHBIe u KpaTHI)Ie)

1.6

C(bOpMHpOBaHHOCTB YMCEHUA TPHUMCHATH: TIOJIOXKCHHUA TCOPHUU




CTpoeHus opranudeckux BewmectB A.M. bByrnepoBa s
0OBSICHEHUS] 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa H
CTPOEHMUSI; 3aKOH COXPAHEHHUS MaCChl BEIIECTB

VYrneBomoponsl.  Kucnoponconepskamiue U a30TCOfepIKaIe
OpPraHUYEeCKUE COCTUHEHHUS. BBICOKOMOIEKYIIPHBIC COCTUHCHUS

2.1

CpopMuUpOBaHHOCTh YMEHUW MPUBOJIUTH TPUBHUAJIbHBIC HA3BaHUS
OT/ICNIbHBIX OpPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIUIICH, alleTUIICH,
STUJICHTJIMKOJb, TNINLIEpUH, GeHo, GpopManbaerua, aneraibierus,
MypaBbHHasi KHCIIOTA, YKCYCHas KHCJIOTa, OJEHWHOBAas KHUCIOTA,
CTeapuHOBasl KHUCIIOTA, III0K03a, PPYKTO3a, KpaxMmal, LeUI0I03a,
TJIATIAH)

2.2

CdopMupoOBaHHOCT YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHUE,
¢u3nyecKkue ¥ XMMHUYECKHE CBOWCTBA TUMMYHBIX INpEJCTaBUTENEH
pa3IUYHBIX KJIACCOB OPraHUYECKHX BELIECTB (METaH, 3TaH, 3THUJIEH,
MpOMUJIEH, aleTuiieH, Oyraauen-1,3, metunOyraauen-1,3, 6en3on,
METAaHOJI,  3TaHOJ],  OTWICHIVIMKOIb,  TJHILEPHH, denoun,
aneTanbAeTHU]l, MypaBbMHAs MW YKCyCHAas KHCIOTHI, TJIIOKO3a,
Kpaxmaj, LEUII0JI03a, AaMUHOYKCYCHAsI KHCIIOTA)

2.3

ChopMUPOBAHHOCT YMEHHS WJUTIOCTPUPOBATh T'E€HETHYECKYIO
CBSI3b MEXKAY THUIMHUYHBIMHU TMPEJICTABUTEIAMHU PA3TUUYHBIX KJIACCOB
OpPraHWYEeCKUX  BEIIECTB  YPaBHEHHUSIMH  COOTBETCTBYIOIIHMX
XMUMHYECKAX PEAKIUil C MCHONb30BaHUEM CTPYKTYPHBIX (GopMyI

2.4

ChopmupoBaHHOCTE ~ YMEHHUS  XapaKTepHU30BaTh  HCTOYHUKHU
YIIIEBOIOPOIHOTO CHIPhs (HEPTH, MPUPOIHBIN T'a3, YIOJb), CIIOCOOBI
UX TepepabOTKM ¥ NPAKTHYECKOe IIPUMEHEHHE IIPOJYKTOB
nepepaboTKu

XUMUA U KU3Hb. Pacuérsl

3.1

ChopMUPOBAHHOCT, YMEHHUH BIAJETh CHUCTEMOH 3HaHWH 00
OCHOBHBIX METOJIaX HAyYHOTO ITO3HAHHS, UCIOJIB3YeMbIX B XUMHH
IpH HM3YYECHUU BEHISCTB M XMMHYCCKHUX sIBIICHUH (HaOIroncHHeE,
U3MEpEeHHE, OKCIICPUMEHT, MOJCIHPOBAHKE), HCIOJIb30BATh
CHUCTEMHBIC XHMHYECKHE 3HAaHUS Ui TPUHATHS pEIIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHTYAIUsX, CBA3aHHBIX C BEIIECTBAMHU U
WX IPUMEHEHHEM

3.2

CdopMupOBaHHOCT, YMEHHUH COONIOAATh NpPaBUIA TOJIb30BAHUS
XUMHUYECKOH MOCyNoi U Jab0paTOpHBIM 000pyIOBaHUEM, a TAKKe
mpaBujia oOpamieHuss C BEIECTBAMH B  COOTBETCTBHH C
WHCTPYKIUSAMHU IO BBINOJHEHHIO Ja00pPaTOPHBIX XUMHUYECKHX
OIBITOB

3.3

CpopMUpPOBAHHOCT, ~ YMEHHMH  IUIAaHUPOBaTh U BBINOJHSTH
XUMUUYECKUN 3KCIEPUMEHT (MPEBpALLEHUsI OPTaHUYECKUX BELIECTB
NpU HarpeBaHWU, MOJYYEHUE STUJIEHA U U3y4YEHUE €ro CBOWCTB,
KaueCTBEHHBbIE PEAKIUHM OPraHUYECKUX BEIIECTB, JeHaTypauus
OelKOB MpH HAarpeBaHWM, ILBETHblE peakuuu OEIKOB) B
COOTBETCTBUM C IMpaBWIaMU TEXHUKH O€30MacHOCTH MpH
oOpallleHMH C BEIIeCTBAMU M JIa0OpaTOPHBIM O00OPYIOBAHHUEM;
MPECTABIATh PE3YJIbTaThl XMMUUYECKOI'0 3KCIEpUMEHTa B (Qopme
3alMCH YPABHEHHMI COOTBETCTBYIOLIUX peakUuil u GopmMynIupoBaTh




BBIBOJIbI HA OCHOBE€ 3TUX PE3YJIbTATOB

3.4

CpopMUpPOBAHHOCTh ~ YMEHHMH  TPOBOAUTH  BBIUMCICHUSA IO
XUMHUUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEILIECTBA WJIM MPOJIYKTAa PEeaklUU IO U3BECTHBIM Macce, 00bEMYy,
KOJMYECTBY OJHOTO W3 HCXOJHBIX BEIIECTB WU TMPOAYKTOB
peaxIum)

3.5

CdopmupoBaHHOCTH YMEHUNI KPUTHYECKH AHAIU3UPOBATh
XUMHUYECKYI0 MH(POPMAIHIO, I0Jy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(cpencrtBa mMaccoBoil uHpopmanuu, cetb MHTEpHET M Ipyrue)

3.6

ChopMUpOBaHHOCTh yMEHUN COONIOAATh MpPaBUJIA IKOJIOTUYECKU
11e7eco00pa3Horo MOBEIEHUs B OBITY U TPYAOBOM NE€ATEIbHOCTH B
LEIAX COXPAHEHHUsI CBOEro 3J0POBbs U OKPYXAIOLIEH NMPUPOIHON
Cpellbl, 0CO3HaBAaTh ONACHOCTh BO3JCHCTBUS HA )KUBbIE OPTaHU3MBbI
OHpCI[CHéHHI)IX OpTaHUYCCKHUX BCIIICCTB, IIoHuMas CMBICJI
nokazatenss [IJIK (mpeagenbHO JOMyCTHMOR — KOHIIEHTPALMH),
MOSICHATH Ha MPUMepax cocoO0bl YMEHBIIECHUS U MPEAOTBPAIICHUS
UX BPEIHOTrO BO3JEHCTBHSA HAa OPraHM3M YeJIOBEKa

11 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl cpejaHero o01mero oopa3zoBaHus

1

TeopeTquCKHe OCHOBBI XHMMHH

11

Brnanenne cucreMol XWMHWUYECKHMX 3HAHWM, KOTOpas BKIIOYAET:
OCHOBOMOJAralnye IOHATHS (XHUMHYECKHH DJIEMEHT, aToM,
9JICKTPOHHAsT 000JI0YKa aTtoMma, S-, p-, O0-3JIEKTpOHHBIE OpOUTATH
aTOMOB, MOH, MOJEKYJa, BaJlEeHTHOCTh, DJIEKTPOOTPUILIATEIbHOCTD,
CTENEeHb OKHUCIIEHUS, XUMHUYEcKasi CBs3b, MOJb, MOJApHAas Macca,
MOJISIPHBIA 00BEM, KpPUCTAJUITMYECKAsT PEIIETKa, TUIIBI XUMHUYCCKUX
peaxuui (OKHCITUTENbHO-BOCCTAHOBUTEIBHBIC, 9K30- u
SHIIOTEPMUYECKHE, pEaKIUu HOHHOTO OOMEHa), pacTBOp,
BIEKTPOIUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTHIECKAS JTUCCOIHAIUS,
OKHCJIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHYECKOH peakiinu,
XMMHUYECKOEe  paBHOBECHE); TEOPUH M  3aKOHBI  (Teopusd
3IIEKTPONUTHYECKON auccouumanuu, llepuoamueckuii 3akon J[.M.
MenneneeBa, 3aKkOH COXPaHEHUS MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUM SI3BIK XWMHH, (PAKTOJOTHYSCKUE CBEICHHUSA O
CBOMCTBax, COCTaBe, IMOJYy4YCHUHM MU OE30MacCHOM HCIIOJIb30BAHUU
BOXHEUIIUX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUUECKOU
JIeSITSILHOCTH YelIOBeKa

1.2

CpopMUPOBAHHOCTh YMEHUN BBIABIATH XapaKTEPHbIC NMPU3HAKU U
B3aMMOCBS3b M3YYEHHBIX MOHATUN, IPUMEHSATh COOTBETCTBYIOIIHE
MOHATHUS TpPU ONHMCAHUU CTPOECHHS U CBOMCTB HEOPTaHUYECKUX
BEILECTB U UX NPEBPAILEHUI; BBIABIATh B3aUMOCBSI3b XUMHUYECKHUX
3HAaHUM € TMOHATUAMM M NOPEACTaBICHUSMU  JPYTUX
€CTEeCTBEHHOHAYYHBIX MPEIMETOB

1.3

Bnauel—me OCHOBHBIMHU MCETOJAMH HAY4YHOI'O ITO3HAHUA BCHICCTB U




XUMUUYECKUX SIBJICHUN (HaOdroleHue, M3MEepeHue, HKCIEPUMEHT,
MOJICTTUPOBaHUC)

1.4

CpopMUpOBaHHOCTh YMEHUN OMpPEACNSITh BaJEHTHOCTh U CTENECHb
OKHMCJIEHHUS] XHUMHUUYECKHX 3JEMEHTOB B COCJAUHEHHUSIX Pa3IM4YHOIO
cocTaBa, BHJ XHMMHUYECKOW CBs3M (KOBaJe€HTHas, WOHHAs,
MeTainJyecKas, BOJIOPO/IHAS ) B COEJIUHEHHUSIX, TUIL
KPUCTAINIMYECKONH pemETKM KOHKPETHOTO BellecTBa (aroMHas,
MOJICKYJIIpHAs, NOHHASA, METaNTNYecKas)

1.5

ChopMHpPOBAaHHOCT YMEHUH OIpeAeNsaTh XapakTep Ccpeabl B
BOJHBIX PaCTBOpPaxX HEOPraHMYECKUX COCAUHEHUM

1.6

ChopMupOBAaHHOCTP YyMEHHUS KJIACCU(PUIUPOBATH XUMHUUYECKHE
peakuuy 1O Ppa3NIMYHBIM IpU3HAKaM (YHUCIy U COCTaBy
pearupyomux  BEIIeCTB, TemjaoBoMy 3ddekry  peaxuuu,
W3MEHEHUIO CTENeHeH OKUCIeHUsS JJIEeMEHTOB, OOpaTUMOCTH
peaKIfy, yJacTUIO0 KaTaau3aropa)

1.7

ChopMupOBaHHOCTP YMEHHHM COCTABISTh YpPaBHEHHs peaKui
pa3sIWUYHBIX THUIIOB, IIOJIHBIE U COKpAIEHHBIE YPAaBHEHUS PEAKIUU
MOHHOTO OOMEHa, YYMTHIBAsl YCIOBHS, IPH KOTOPBIX 3TH PEAKIINH
HAYT 0O KOHIIA

1.8

CdopMHUpPOBAHHOCTH YMEHUH MPOBOJUTH peaxiuu,
MOATBEPKAAOLIHE KaueCTBEHHBIN COCTaB Pa3ITUYHBIX
HEOPTraHWYECKHUX BEIIECTB, PACIIO3HABATh ONBITHBIM IIYTEM HOHBI,
NIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHNYECKUX BEIIECTB

1.9

CdopmupoBaHHOCTD YMEHUU pacKpbIBAThH CYIIHOCTb
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit MIOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOT0 OanaHca 3TUX peakIuit

1.10

ChopMUpOBaHHOCT YMEHUU OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT Pa3iIN4HbIX (aKTOPOB

1.11

ChopMUPOBAHHOCTh YMEHHH OOBSICHATH XapaKTep CMEIICHUS
XUMHYECKOr0 paBHOBECHS B  3aBUCUMOCTH OT BHEIIHErO
BozaeicTBus (nmpunmun Jle [larenne)

OOm1as 1 HeopraHMYecKast XUMUS

2.1

ChopMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMbICT [lepuoanmdyeckoro
3aKOHAa .. MenpgeneeBa " JIEMOHCTPHPOBATH ero
CHCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYI0O M IPOTHOCTHYECKYIO

byHKIIH

2.2

ChopMUPOBAHHOCTh yYMEHUH  XapaKTepU30BaTh SICKTPOHHOE
CTPOGHHE aTOMOB XHMHUYECKMX 3JIeMeHTOB 1—4 mepuosioB
Ilepuoanueckoii  cucteMbl  XUMHYecKux  anemedntoB  J[.U.
MeneneeBa, HCIONB3Yys MOHATHA «S-, P-, d-3JEKTpOHHBIC
opouTanuy, «IHEPreTUYECKue YPOBHMY, 00BIACHATE
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX JJIEMECHTOB B UX
COeIMHEHNHN Mo mepuojiamM u Trpynnam l[lepuoguueckol CHUCTEMBI
xuMHueckux anemMeHToB J[.1. Menneneera

2.3

CpopMupOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMUCHIBATH) O0LIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX
KJIaCCOB, TMOATBEPKJIaTh CYIIECTBOBAHME T'€HETHYECKON CBS3HU
MEXK/1Y HEOPraHWYECKMMH BEIEeCTBAMU C TMOMOIIbIO ypaBHEHUI




COOTBETCTBYIOIIUX XHMHUYECKHX pPEaKLui

2.4

ChopMUpPOBAaHHOCTE yMEHUH YCTaHABIUBATh IPUHAMIEKHOCTH
HEOPraHUYEeCKHX BEIEeCTB 10 UX COCTaBY K ONpeelEéHHOMY Kilaccy
(rpynme) coenuHeHud (MPOCTHIE BeHIECTBA — METAUIBI U
HEMeTaJulbl, OKCHIbl, OCHOBaHHUS, KHUCIOThl, aM(OTepHbIe
THJIPOKCHJIBI, COJIH)

2.5

ChopMUpPOBAHHOCTL ~ YMEHUW  HMCIOJIB30BAaTh  XUMHUUYECKYIO
CUMBOJIMKY JUISi COCTaBiieHUs (GOpMYyNT BEIIECTB M YpaBHEHUM
XUMHUUYECKUX peakuui, cucrematrnyeckyro HoMmenknatypy (IUPAC)
U TpUBHAIbHbIE HA3BAHUSA OTAEJIbHBIX HEOPTaHUYECKUX BEIECTB
(yrapuplii Ta3, YIJIEKHCIBIA Ta3, aMMHaK, TaméHas W3BECTb,
HeraméHasi U3BeCTh, TUThEBAs COJA, MUPUT U APYTHE)

2.6

ChopMuUpOBaHHOCTh YMEHUH XapaKTePHU30BaTh (OMUCHIBATH) O0IIHE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, TOATBEPXKIATh CYIIECTBOBAHWE TE€HETUYECKOW CBS3H
MEX/IYy HEOPTraHWYECKMMH BEIECTBAMU C IOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIIUX XHUMHUYECKUX PEaKITHA

2.7

ChopMUpOBAaHHOCT,  YMEHHUW  TUIAHUPOBATH W BBIMOJHSTH
XUMHUYCCKAN JKCIEPUMEHT (pa3ioKeHHE IMEepOKCHJIa BOIOpOJa B
INPUCYTCTBUU KaTalM3aTopa, ONpEIeICHHEe Cpeabl pPacTBOPOB
BCHICCTB C IIOMOLIbIO YHHMBEPCAJIbHOIO0 HWHIAMWKATOpPA, BJIHUAHUC
pa3aMYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW peaKlnu, peakiuu
WOHHOTO OOMEHa, Ka4eCTBEHHBIE peaKInu Ha cynbdar-, kapOboHat-
U XJOPHA-aHWOHBI, HAa  KATHOH  AaMMOHHSA,  pCHICHHE
OKCIEPUMEHTAIBHBIX  33aJad 1Mo TemMaM  «Meramisl» U
«Hemeranmnb») B COOTBETCTBHH C  TNpaBHIAMH  TEXHHKH
0e30MMacHOCTH TpU OOpaIleHH C BEMECTBAMU M J1a00paTOPHBIM
o0opynoBaHWEM;  HPEICTABIATh  PE3YNbTaThl ~ XUMHYECKOT O
JKCIIEPUMEHTa B (opMe 3alUCh YPaBHEHHU COOTBETCTBYIOIIUX
peaknuii 1 GOpMyJIHPOBATh BEIBOABI HA OCHOBE ITUX PE3YJIHTATOB

2.8

CdhopmupoBaHHOCTE YMEHUI COOJIFOJATh MpaBWiIa IOJIb30BAHHS
XUMHUYECKOHN MOCYI0N U J1abopaTOpHBIM 00OpYIOBaHUEM, a TaKKe
npaBwiia OOpamieHHs C BEHIeCTBAMH B  COOTBETCTBHU  C
WHCTPYKUHUSMH TIO BBIMOJIHCHHUIO JTA0OPATOPHBIX XHUMHYECKUX
OIBITOB

2.9

CdopMupOBaHHOCTP YMEHUH  XapaKTepU30BaTh XUMHUYECKHE
MpOLECCHl, JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUS
CEepHOW KHCJIOTHI, aMMHakKka, a Takxke C(HOPMHUPOBAHHOCTD
MpEeACTaBIeHUN 00 OOLMX HAYYHBIX MPUHIUIIAX U IKOJIOTMYECKUX
npobsieMax XMMHUYECKOro MpPOU3BOJACTBA

XUMUSA U KU3Hb. Pacuérnl

3.1

CpopMupoBaHHOCTH NpeJCTaBICHUN 0 XUMUYECKOU
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpPa, POIU XUMUU
B TO3HAHUU SIBICHUU MPUPOIBI, B (GOPMHPOBAHUHU MBILIUICHHUS H
KyJbTYpbl ~ JUYHOCTH, €€  (YHKIUMOHAJIBbHOW TIPaMOTHOCTH,
HEOOXO0AMMOM JUIsl pellleHUs MPAKTUYECKUX 3a/1ad U SKOJIOTHYECKHU
000CHOBaHHOI'0 OTHOUIEHUS K CBOEMY 3J0pPOBBIO U MPHUPOIHOM
cpene




3.2

CdopmupoBaHHOCTD YMEHUI KPUTHYECKH AHAJIM3UPOBATH
XUMUUYECKYI0 MH(OpMaIUIo, TONYy4aeMyl0 U3 pa3HbIX UCTOYHUKOB
(cpeactBa MaccoBOil KOMMYHUKaIUU, ceTh VIHTEpHET U Apyrue)

3.3

ChopMuUpOBaHHOCTh YMEHHI COOJIIOJATh MpaBUiia SKOJIOTUYECKHU
11€J1eCO00pa3HOro MoBeACHHUS B OBITY U TPYIOBOM AEATEIBHOCTH B
LeJISIX COXPAHEHHUsI CBOErO 3J0pPOBbsl M OKpYXarolled MpUpOJHOM
cpelbl

3.4

Oco3HaBaTh OMAacHOCTb BO3JEHCTBUS Ha KUBBIE OPraHU3MBbI
ONpelesIEHHBIX BELIEeCTB, IMOHUMas cMmbica mokazarens [IJK,
MOSICHATh HAa TIPUMEPax CoCcOObl YMEHBIIEHHS U MPEIOTBPAICHUS
WX BPEJHOI0 BO3JICHCTBUS HA OPraHMU3M YeJIOBEKa

3.5

ChopMUPOBAHHOCT, ~ yMEHHW  NPOBOJAHUTH  BBIYUCICHUS  C
MCIIOJIb30BaHUEM TTOHSATHUS «MAcCOBasi JOJISI BEIIECTBA B PaCTBOPE»,
OOBEMHBIX OTHOIICHUH Ta30B NMPU XUMUYECKUX PEAKIUAX, MACCHI
BElIeCTBA WM 00BEMAa Tra3oB 1O UW3BECTHOMY KOJHYECTBY
BEIIECTBa, Macce WIH 00bEMY OJHOTO U3 yYaCTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIJIOBOr0 AJ(ddekra peaknmuu Ha OCHOBE 3aKOHOB
COXpaHEHUSI MAaCChl BELIECTB, IPEBPALCHUS U COXPAHEHUS DHEPIUH

MNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJIACC

Kox

IIpoBepsieMblil 3J1eMEHT COHEPKAHMS

1

TeopeTndeckre OCHOBBI OPTaHMYECKOM XUMHUU

11

IIpeamer opraHndecko XMMHUH: €€ BOSHUKHOBEHUE, pa3BUTHE W 3HAYEHHUE B
IIOJIyYEHUU HOBBIX BEIIECTB U MaTepHanoB. TeopHs CTpOEHHUS OpraHUYECKUX
coenqunenniit A.M. bytnepoBa, e€ OCHOBHBIE MMOIOKEHUS

1.2

CtpykTypHble (DOPMYINIBI OPraHMYECKUX BEUIECTB. [ OMOJIOTHS, H30MEpUS.
Xumudeckas CBS3b B OPraHUYECKUX COCJUHEHUSAX — OJUHApHBIE U KpaTHBIE
cBsa3u. [IpencraBienne o kiaccupuKauy OPraHNYECKUX BEIIECTB

1.3

Homenknatypa  opraHmyeckux  COeAMHEHUH  (CHUCTEMaTHYeCcKast) u
TPUBHAIbHBIC HA3BaHUS BaXKHEHUINX MIPEJCTaBUTENEH KIIACCOB OPTaHUYECKUX
BEILECTB

YrieBogopoasl

2.1

AJnKaHBI: COCTaB M CTPOCHHE, TIOMOJIOTMYECKUMH psAnx. Meran u 3TaH —
MpOCTEHINEe MPEJCTABUTENN aJKaHOB: (PU3MUYECKHE U XMMUYECKHUE CBOWMCTBA
(peakuuu 3aMelIeHUs] U TOPEHHMs), HaXO0XKJAEHUE B NPUPOJE, MOJydeHUE U
MIPUMEHEHUE

2.2

AJKEHBI: COCTaB U CTpOCHHUC, TOMOJOTUUSCKUM pAaa. OTHIEH U INPOMNHJIICH —
HpOCTCfIHIHC NpeaAcCTaBUTCIN AJIKCHOB! (bHSH‘{eCKI/IC U XMMHYECKHUE CBOMCTBA
(peaKHI/II/I TuapupoBaHusd, TAJOTCHHPOBAHHA, THApAaTAllUH, OKHCICHUA U
HOJ'II/IMepI/ISaLII/II/I), MOJTYYCHHUC N IPUMCHCHUC

2.3

Ankaauensl: Oyraguen-1,3 nu MermiOyraaueH-1,3: crpoeHue, BakHeEHIIne
XUMHAYECKHE CBOMCTBAa (peakmus MOJIMMEPH3ALINHN). [Tony4yenue
CUHTETUYECKOTO KaydyKa U Pe3UHbI

2.4

AJKWHBI: COCTaB U 0COOEHHOCTH CTpOCHUA, TOMOJOTHUUECKUM pan. Auerunen
— HpOCTeI\/'IH_II/II‘/JI NpeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHUC, (I)I/ISI/ILIGCKI/IC n
XUMHUYCCKHC CBOMCTBA (peaKI_II/II/I TnaApHupoBaHusd, TraJIOrCHUpPOBAHUA,




TUpaTaluy, TOPEHUs), OTyYeHUE U MPUMEHEHHE

2.5

Apenbl. beH3o1: cocTtaB, cTpoeHHe, (U3MUYECKHE M XUMHYECKHE CBOWMCTBA
(peakuuu TraJoOreHUPOBAHMUS M HHUTPOBAHUA), IOJy4YeHHUE U TPUMEHEHHE.
Tonyon: cocraB, cTpoeHue, GU3NUECKUEe U XMMHUUYECKUE CBOWCTBA (peakuuu
raJoreHUupOBaHUs M HUTPOBAHMUS), MOJYyUYCHHE U MPUMEHEeHHE. TOKCUYHOCTh
apeHoB. ['eHeTnyeckasi CBsi3b MEXY YIJIEBOJOPOJaMH, IPUHAIIEKAIUMHI K
pa3IMYHBIM KJlaccam

2.6

[Ipupoanble HMCTOYHMKHM YrJIeBOAOpOAOB. IIpuponHbIl ra3 U MONYyTHBIE
HedTsHble ra3sl. HedThb 1 €€ npoucxoxaenue. Criocods! nepepaboTku HePTH:
NeperoHKa, KpeKUHI (TepMHUYECKUH, KaTalUuTHUYeCKui), nuposnus. [IpoaykTsl
nepepaboTku HePTH, MX HPUMEHEHHE B IPOMBINIJIEHHOCTH U B OBITY.
KameHHBIH yroabs 1 IpOIyKThI €ro nepepadoTKu

Kucnoponconepxamiye opraHMYeCKHE COECTMHEHUS

3.1

[IpenenbHble OQHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTPOCHHE,
¢u3nvecKkue M XMMHUYECKHE CBOMCTBA (pEakIMy C aKTUBHBIMM MeETalaMH,
raJoreHoBOIOPOJIaMH, TOPEHHE), NMpPUMEHEeHHe. BomoponHbie CBA3M MEXAy
MOJIEKYJIAMH CIUPTOB. JlelicTBME METaHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.
MHoOroaToMHbl€  CHUPTHL. OTWIEHIVIMKOAb M  TIJIMUEPUH: CTPOCHHUE,
¢u3nveckue M XUMHUYECKHE CBOHCTBa (B3aUMOJACHCTBHE CO IEIOYHBIMH
METaJlaMH, Ka4YeCTBEHHAs! peakiys Ha MHOrOaTOMHBIE cnupthl). [leiicTBue Ha
OpraHusM ueinoBeka. [IpuMeHeHne riuuepuHa U 3TUJIEHTIIMKOISA

3.2

deHoM:  CTpOCHHE MOJNEKYJIbl, (HU3NYECKHEe ¢ XHUMHUYECKHE CBOWCTBA.
Toxcuunocth denona. [I[pumenenne dpenomna

3.3

Anpperuasl M KeTOHbL. ~ DopManbaeruj,  auneTalbIeru]:  CTPOCHHUE,
¢uznueckue W XUMHYECKHE  CBOIiCTBAa  (peakuuud  OKHCICHHI U
BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIUH ), IOJYUEHNE U IPUMEHEHHE

3.4

OnHOOCHOBHBIC TIpeIeTbHBIC KapOOHOBBIE KHCIOTH. MypaBbHUHASI U YKCyCHAs
KHCJIOTBI: CTpOeHHE, (PU3NUECKHNE U XUMHUYECKUEe CBOWCTBA (CBOWCTBA, 00mHe
JUISL KJlacca KHCIIOT, peakius STepuPUKAIUH), MOJydeHUE W MPUMEHEHHE.
CreapuHoBasi W OJIEMHOBAs KHUCIOTHl KaK IIPEJCTABUTEIN  BBICIINX
KapOOHOBBIX KHCJIOT. MbIIa KaK COJM BBICHIUX KapOOHOBBIX KHCIOT, HX
MorolIee AeHCTBHE

3.5

Cnoxubple »¢upsl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. [maponus
cnoxHbIX 3¢upoB. Kupel. T'mapomus xupo. IlpumeHeHue KUPOB.
buonoruyeckas ponp KUpoB

3.6

VYrneBonpl:  cocraB, KilaccupUKauus ~ yrieBogoB  (MOHO-, JAH- H
nonucaxapuael). ['JOKo3a — TpoCcTEHIIMKA MOHOCAaxXapHua: OCOOCHHOCTH
CTPOEHUS MOJIEKYJbI, ((U3NYECKUEe U XMMHYECKHEe CBOMCTBA (B3aUMOACHCTBUE
¢ rugpokcuaom meau(ll), oxucieHHMe amMMUauyHBIM PACTBOPOM OKCHIA
cepebpa(l), BoccranoBneHne, OpoKEHHE TIIOKO3bI), HAX0XKICHHE B MPUPOJIE,
NpuMeHeHue, Ouosornyeckas poiyb. DorocuHTe3. PpykTO3a Kak H30MEP
raoko3bl. Kpaxman u mennrosio3a Kak npupojHbie moiaumepsl. CTpoeHue
Kpaxmayia ¥ 1esunosio3bl. Pu3nyeckue U XMMHUYECKHE CBOWCTBa Kpaxmania
(ruaponus, KaueCTBEHHAsl peakuusi ¢ UOI0M)

A30Tcoz[ep>1<anme Opra’Hn4cCKUc COCAUHCHUA

4.1

AMHHOKHCIOTHI KaK aM(i)OTepHBIC OPraHu4YC€CKUC COCAUMHCHU . dusnueckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha npuMepe FJ'II/II_II/IHa). Bbuonornueckoe
3HAYCHUEC aMHWHOKHUCIIOT. HCHTI/II[BI




4.2

benkun kak mpupogHbIE BBICOKOMOJIEKYJsipHbIe coenuHeHud. llepBuunasd,
BTOpUYHAs U TPETHUYHAsl CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBA OCIKOB:
TUIPOJIN3, JCHATypals, KaueCTBEHHbIE pPEeaKIMh Ha OeNKH

BricokoMonieKyIsipHble COeIMHEHUS

5.1

OCHOBHBIE TIOHSATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BE€HO, CTElEeHb  IOJMMEpU3aLUH, cpenHsis
MoJieKyJsipHas macca. OCHOBHBIE METOJbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MOJIMMEPU3aLUs U TOJTUKOHIECHC AU

5.2

OKCIEpUMEHTAIIBHBIE METOJIbl HM3Y4YEHHs] BEIIECTB U MX IPEBpalICHUN:
O3HAaKOMJIEHHE C o00pa3llaMM TPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAaccC, kKaydykoB. [TonydeHne CHHTETUYECKOr0 Kay4dyKa U pe3uHbI

11 KIIACC

Kon

HpOBepﬂeMblﬁ JJIEMEHT COAECPKaAaHUA

1

TeopeTndueckne OCHOBBI XUMHH

11

XUMUYECKUN 23yeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
ob6omouka. DHEepreTUYecKnue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanw, S-, p-,
d-amemenTbl. OCOOEHHOCTH paCHpENeNICHHs] DJIEKTPOHOB IO OPOUTAIAM B
aToMax JJIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAsT KOH(UTyparus
aTOMOB

1.2

Ilepnomnueckuii 3akoH u [lepuomnyeckas cucTeMa XUMHUUYECKUX 3JEMEHTOB
A.U. MengaeneeBa. Cpsi3zp mnepuoguyeckoro 3akoHa u I[lepmoamyeckoi
CHCTEeMBI XUMHYECKHX 31eMeHTOB .M. MeHnneneeBa ¢ COBpeMEHHOM Teopueit
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XMMHYECKHX
3JEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEUIECTB MO TPyMNIaM H
nepruojaM. 3HaueHHE NEPUOANIECKOro 3aKOHA B Pa3BUTHH HAyKU

1.3

Ctpoenue BemecTBa. XHUMHYECKas CBsI3b. BUIbl XHUMHYECKOH CBSI3H
(KoBaJieHTHAsl HEMOJSpHAs W TOJIApHAs, MOHHAs, MeTaljaudeckas). VOHBI:
KaTUOHBI U aHWOHBI. MeXaHU3Mbl 00pa30BaHUS KOBAJCHTHOW XUMHUYECKOU
cBsi3u (OOMEHHBIN M JOHOPHO-AKIETITOPHBIN). BomoponHas cBs3b

1.4

BanentHocTts. OnexTpooTpunarenbHOCTh. CTENeHb OKHCICHUS

1.5

BemeCTBa MOJICKYJIAPHOI'O )51 HCMOJICKYJIAPHOI O CTpOCHUA. 3aKoH
IIOCTOAHCTBA COCTaBa BCHICCTBA. Tunel KpHUCTAJNIMYCCKHUX peI_HéTOK.
3aBHCHMOCTL CBOHCTBa BCIICCTB OT THIIA KpHCT&HHH‘I@CKOﬁ pCHIéTKI/I.
ITonstue o AUCHICPCHBIX CHCTCMax. HcTuHHbIE M KOJIJIOMAHBIC PAaCTBOPHI.
MaccoBas J0JI BCIICCTBA B paCTBOPC

1.6

Knaccudukanys HEOPraHMYeCKUX COCMHEHUM. Homenknarypa
HEOPraHWYECKUX BEIECTB

1.7

Xumuueckas peaKkuus. KJ'IB.CCI/I(I)I/IKB_LII/IH XUMHUYCCKUX peaKuuﬁ B
HGOpFaHH‘IeCKOﬁ u OpFaHquCKOﬁ XHMHH. 3aKOH COXpPAaHCHHUA MACChI
BCHICCTB, 3aKOH COXpPAaHCHHA MW NPCBpAlICHUSA OSHCPIrHUH IPpU XHUMHUYCCKHX
peaKkuuiax

1.8

CKOpOCTB peakiiny, e€ 3aBUCUMOCTh OT Pa3INYHBIX (PaKTOPOB

1.9

OOpatuMbie peakiuu. XuMuueckoe paBHoBecue. DakTophl, BAUSIONINE HA
CcOCTOsIHuE XUMHuueckoro paBHoBecusd. [Ipunnun Jle IlaTenbe

1.10

QHCKTpOHI/ITI/I‘{CCKaH Jucconuanus. CunpHBIE U clTa0bIe SJICKTPOJIUTEI. Cpeﬂa




BOAHBIX paCTBOpOB BCIICCTB: KHUCJIad, HeﬁTpaHbHaﬂ, mejao4yHasd. PeaKL[I/II/I
HOHHOro oOMeHa

1.11 OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

2 Heopranunueckas xumus

Hemeramnel. Ilonoxenue HemeraiioB B Ilepuoauueckoit cucreme
xuMuueckux sneMenToB J[.M. MenaeneeBa 1 0cOOCHHOCTH CTPOESHUS aTOMOB.
duznueckre CBOMCTBA HEMETAUIOB. AJJIOTPONUS HEMETANJIOB (Ha mpuMmepe
KHCJIOpOa, cepbl, pochopa u yriepoaa)

2.1

XUMHUYECKHEe CBOMCTBA BaXHEWIIMX HEMETa/IOB (TajoreHoB, CEphbl, a30Ta,
dochopa, yrmepoma ©m KpEeMHHS) W HUX COEIUHEHUH  (OKCHJIOB,
KHCJIOPOJCOAEPKAIINX KHCIOT, BOAOPOIHBIX coenuHeHuit). I[lpumenenmne
BaXXHEHUIIIMX HEMETAJJIOB U MX COCAUHECHUI

2.2

Mertannsl. [Tonoxenne meramioB B Ilepmonndeckoil cucreMe XHMHUYECKHX
snemenToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
obomouexk aromoB MeTannoB. OOmme (Qu3nYeckre CBOWCTBA METAJIOB.
CrnaBbel METAUIOB. DJIEKTPOXUMHUYECKUN psiJi HAIPSKEHUH METaJIOB

2.3

XUMHUYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPUM, Kanul, KalbIUi,
2.4 MarHuii, aIIOMAHAH, IIUHK, XpPOM, KeJIe30, MeJlb) U UX coeauHeHui. Oomue
CIOCOOBI MOTy4CHHS METAIIOB. [I[pMeHeHe METaIoB B OBITY U TEXHUKE

I'eneTnyeckas CBA3b HEOPTaHNUYCCKUX BCUICCTB, IMpUHaAJICIKAITUX K
Pa3JIMIHBIM Kj1acCaM

2.5

3 XUMUS ¥ )KA3HD

Ponp xuMum B oOecniedeHUH SKOJIOTHUYECKOM, YHEPTETUYECKON W THUIIEBOMN
3.1 0€30MacHOCTH, PAa3BUTHUM MeAWIHMHBL [loHATHE O HAay4YHBIX MeToJax
MO3HAHUA BELIECTB U XUMHUYECKUX PEaKIui

[IpencraBiaenuss 00 0OmMUX HAYYHBIX MPUHLOHUIAX HPOMBIIUICHHOTO
MOJIy4YEeHUs] BaXKHEHIINX BelecTB. YeaoBeK B MUpPE BEILECTB U MATEPHAIOB:
3.2 Ba)XKHEHIINE CTPOUTEIbHBIE MaTepualbl, KOHCTPYKLUMOHHBIE MaTEepHabl,
KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl 1Sl AIEKTPOHUKH, HAHOMAaTepUaJsbl,
OpraHMYecKHe U MHUHEpaJIbHbIE yI0OpeHHUs

XuMusi ¥ 3J0pOBbE YEJIOBEKA: MpPaBHJIa HCHOJIb30BAHUS JIEKAPCTBEHHBIX
3.3 npenaparoB, MpaBuyia 0€30MaCHOr0 HCIOJIB30BAHUS MPENapaToB OBITOBOU
XMUMHH B IIOBCETHEBHOM KU3HU

3.4. Moayab «llIkoabHBIH YPOK»
Peanuzanus megarormyeckMMy paOOTHHKAMU BOCHUTATEIBHOTO MOTEHIMATA ypOKa
NpeanonaraeT cieayruee:

1.

YcTaHOBJIEHUE TOBEPUTEIBHBIX OTHOIICHUH MEX]Y MeIarornyecKuM paboTHUKOM U
ero o0y4aronMMHUCs, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCHPHUSITHIO 00YYaIOIIUMHCS
TpeOOBaHMI M MPOCHO MeAaroru4eckoro pabOTHHUKA, TPUBJICYCHUIO UX BHUMAHHUS K
oOcyxmaemMoii Ha ypoke HWHPOpPMAalNHMHM, AaKTHBU3ALHMH WX [O3HABATEIbHOU
NeSITeNIbHOCTH;

[MoOyxnenne oOydarommxcss CcoOONOAAaTh Ha YpOKe OOIIETPHUHATHIE HOPMBI
MOBEJCHUs, MpaBHIa OOMICHUS CO CTapIIMMH (NMeAaroru4ecKuMu pabOTHUKAMH) H
CBepCTHUKaMU  (oOy4aromMMHuCs), MOPUHUUIB  y4eOHOW  JNUCHUIUIMHBL U
caMOOpraHu3aIluy;

[IpuBnedyenne BHUMaHUA OOYyYaIOMIMXCS K LIEHHOCTHOMY acleKTy HM3y4aeMbIX Ha
ypOKax SIBJICHHHM, OpraHu3anus UX paboThl C MOJy4yaeMOHl Ha ypoke COLHAIbHO




3HaYMMON uHHQOpManMedl - UHUIUUpPOBAHUE €€ OOCYXKACHUs, BbICKA3bIBAaHUS
00y4aroLMMHUCs CBOETO MHEHHUSI 110 €€ TOBOAY, BEIPA0OOTKH CBOETO K HEH OTHOLIEHUS;
Hcnonb3oBaHue BOCHUTATENbHBIX BO3MOXXHOCTEH cojaepxaHus yueOHOro Impeamera
yepe3 AEMOHCTpAlUi0 O0ydaromMMCs HNPUMEPOB OTBETCTBEHHOI'O, I'PAXKJAHCKOIO
MIOBEJICHUS, IPOSIBJICHUS YEJIOBEKOIIOOHS U 10OpOCEpAEUYHOCTH

4.1. mog0op COOTBETCTBYIOIIMUX TEKCTOB JUIS YTCHHS,

4.2.110100p COOTBETCTBYIOLIUX 3a/]1a4 JUIsl PeLIeHUs, TPOOIeMHBIX CUTYalNil uis

00CyXKIeHHS B KJacce;

4.3. mpeMEeTHbIE OJIMMIINAIbI;

4.4, efVHBIA TEMaTUYECKUN YPOK;

4.5. TBOpYECKHUE 3aaHUS.
IIpumeHeHne Ha ypOKe HHTEPAKTUBHBIX (HOPM pabOThI C 00yJIarOITUMUCS:

5.1. MHTEJUIEKTYyaJIbHbIE UIPbl, CTUMYJIUPYIOIINE MO3HABATENbHYIO MOTHBALIUIO;

5.2. nMaaKTUYeCKUi TeaTp — OOBIrPhIBAHME CMOJIEINPOBAHHBIX CHTYaIlH;

5.3. rpynmoBas pabota

5.4. pabota B mapax (KOMaHJHOE B3aHUMOJECHCTBUE);

5.5. pucKyccus;

5.6. poMalliKa BOIIPOCOB;

5.7. Kapyceinb;

5.8. CUHKBEHH;

5.9. knmacrep;

5.10. 3Cce;

5.11. nas;

5.12. pa3MHUHKa,

5.13. JKCIIPECC - OIPOC;
5.14. KOH(EpeHIIHS;
5.15. IIPAKTUKYM;

5.16. KOp3WHa HJIEW;
5.17. IIOBTOPEHUE C OJHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. nedaTsl;

5.20. KPYTJIBIA CTOJ.

[Mognepkka MoTHBaUMM OOYYAIOIIUMXCSA K TMOJYYCHUIO 3HAHWM, Hala)XKUBAHUA
IIO3UTHBHBIX MEKJIMYHOCTHBIX OTHOUIEHMH B KJacce, IOMOUIb YCTaHOBJIEHUIO
no0poskenaTeabHOl aTMOC(Ephl BO BpeMs YpOKa:

6.1. pu3MUHYTKH;

6.2. UTPOBBIE MOMEHTHI, CUTYaLIUU;

6.3. CIOKETHO — POJIEBBIE UTPHI;

@opMUpOBAHUE COIMATBHO 3HAYMMOIO ONBITAa COTPYAHHUYECTBA W B3aUMHOU
TIOMOIIIM:

7.1. mepCTBO MOTHMBUPOBAHHBIX W 3PYIUPOBAHHBIX OOYUYAIONIUXCS HaJ

OJIHOKJIACCHUKAaMH, UMCIOITUMH y4eOHbBIC 3aTPyAHCHUS;

7.2. KOMaHIHOE COPEBHOBAHUE;
NaunuupoBanvue M MOJJEPIKKA HCCIEAOBATEILCKONW JEATEIBLHOCTH O0YydYarommxcs
JUTSL TPUOOPETCHUS HABBIKOB CAaMOCTOSITEIILHOTO PEIICHUST TCOPETUUSCKOM TTPOOIeMBbI,
HaBBIK TCHEPUPOBAHMUSA U OPOPMJICHUS COOCTBEHHBIX HJEH, HABBIK YBa)XKHTEIHHOTO
OTHOIIICHUSI K YYXHUM HJeaM, opOpMICHHBIM B paboTax Ipyrux HUcCCIeaoBaTeNeH,
HaBBIK MYOJWYHOTO BBICTYIUICHUS TIEpe] ayAuTOpUeH, apryMEHTUPOBAHHS W
OTCTaWBaHUS CBOEH TOUKU 3PEHHUS:



8.1. UHAMBUAYAIBHBIA HCCIEAOBATEIbCKUI IPOEKT;
8.2. TpyIIoBOi MCCHAENOBATEILCKUN TPOEKT;
8.3. KOHKypC NIPOEKTOB.
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