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10 KJIACC

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHnyeckod XHMMHM: €€ BO3HUKHOBEHHWE, Pa3BUTHUE WU 3HAYEHUE B IOJIYyYEHUU
HOBBIX BEUIECTB M MaTepuajioB. Teopus cTpoeHus opraHudeckux coenvHeHudt A. M. byrtneposa, €€
OCHOBHBIE TOJOXKeHUsl. CTpyKTypHble (DOpMysbl OpraHmdeckux BeliecTB. ['omonorus, u3omepusi.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIUHAPHBIE U KPATHBIE CBA3H.

[IpencraBinenue o kiaccupuKalUd OpraHUYEecKHX BellecTB. HoMmeHkiaTypa opraHMYecKHX
COEMHEHUI (cHucTeMaTHuYecKas) U TPUBMAJIbHBIE HA3BaHMsI Ba)KHEHIIMX IPEACTABUTENEH KIIacCOB
OpraHUYEeCKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl W3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIIEHUE C
oOpa3naMy OpraHM4ecKMX BEIIECTB W MaTepuajlaMd Ha HX OCHOBE, MOJEIHPOBAHUE MOJIEKYI
OpPTaHUYECKUX BEIECTB, HAONIOJCHUE W ONMHUCAHHE JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILCHHIO
OpPraHMYECKUX BEIIECTB IIPU HAarpeBaHuU (T1aBJIeHHEe, OOyTINBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHUE, TOMOJIOTHYECKHMU psaAa. MeraH M 3TaH — mpocTeruime
MPEJCTaBUTENIN ANKAHOB: (PM3MYECKHE M XMMHYECKHE CBOMCTBA (pPEakUWW 3aMEIICHUS U TOPEHHS),
Hax0KJICHUE B NIPUPOJIE, IOJIyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTMUECKHUN psiA. DTUIIEH M NPONMIEH — MNpOCTeHIue
MPEJICTABUTENIN QJIKeHOB: (U3WYECKUE W XUMHUYECKHE CBOMCTBAa (peakiuu THUIPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHHUS U MOJIUMEPHU3alliK ), I0JIy4€HUE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 u wetunOyragueH-1,3: cTpoeHHe, BaKHEHIIME XUMHYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHne CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psii. ALIETUIIEH — MPOCTEUIIHIA
MPEJCTaBUTENIb AJKWHOB: COCTaB, CTPOCHHE, (U3MUYeCKHMe W XHUMHYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHMS, TUAPATAIINH, TOPSHHSI ), TOTy4YEeHUE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3HMYECKHE M XHUMHUYECKHE CBOWCTBA (peakiuu
raJJOTeHUPOBAHUS W HUTPOBaHMSA), NOJYYeHHE U TpHUMEHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceoucmea (Peakyuu 2an02eHUpo8aHus U HUMPOBAHUs), NOTYYeHue U
npumeHerue. TOKCUYHOCTb apeHOB. I 'eHeTH4ecKas CBA3b MEXKIY YINIEBOAOPOJAMH, IIPUHAICKAIIUMU
K pa3jMyYHbIM KJIaccaM.

[TpupoaHble HICTOUHUKH YTeBo10po0B. [IpupoaHblil ra3 u nomytHele HedTsHbIE ra3bl. HedTs
nu e€ mnpoucxoxaeHue. CrocoObl nepepabOTKM HEPTH: MEpPEeroHKa, KPEeKHHI (TePpMHYECKH,
KaTaJIuTH4ecKui ), muposus. [IponykTsl nepepaboTku HE(TH, UX TPUMEHEHHUE B IPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIJICHHE C
oOpa3uamu IlacTMacc, KaydykoB M pe3uHbl, komekuuun «Hedpte» u «Yromb», MoaenupoBaHue
MOJIEKYJI YTJIEBOJOPOIOB U T'aJIOT€HONPOU3BOIHBIX, MPOBEICHUE MPAKTUUECKOW paboThl: MOJyYeHHE
ATHJIEHA U U3yYEHHE €r0 CBOICTB.

Pacuérnbie 3amaun.

Bbruncnenus no ypaBHEHUIO XMMHYECKON peakiuu (Macchl, 00bEMa, KOJIMYeCTBa UCXOAHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO M3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs

[IpenenbHble OOHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpoeHHe, (u3nveckue u
XMMHMUYECKHE CBOMCTBA (peaklUMM C AKTUBHBIMM METAJUIAMH, TaJIOT€HOBOJOPOAAMH, TOpPEHHE),
npuMeHeHue. BoroponHble cBA3M MeXay MoJIeKyJdamMH cnupToB. /leficTBHe MeTaHOja W 3TaHOJa Ha
OpPraHM3M Y€JIOBEKa.




MHOroaToOMHBIE€ CIUPTHI. DTHJICHTIMKOIb U TIIMLEPUH: CTPOCHHE, (PU3HUECKUE U XUMHUYECKHUE
CBOMCTBa (B3aMMOJEHCTBHE CO LIEIOYHBIMU METaJlJIaMH, KaueCTBEHHAsl peaklys Ha MHOTOATOMHBIE
cnupthl). JlelicTBre Ha opraHu3Mm yesoBeka. [ [puMeHenne runepruHa u 3TUIICHTIIMKOJIS.

@deHoul: CTpOeHHE MOJIEKYJbl, (U3NYECKHEe U XUMUYecKHe cBoicTBa. TOKCHYHOCTH (heHoa.
[Tpumenenue peHona.

Anbnerunsl U kemonwvl. @opManblieruy, aleTanbIerul: CTpoeHue, Gpu3n4eckue 1 XuMU4ecKue
CBOMCTBAa (p€akUMM OKHUCIEHHS M BOCCTAaHOBJIEHMS, KAaueCTBEHHbIE pEaKLIMM), IOIYYEHUE U
IIPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ebHbIC KapOOHOBBIE KHCIOTHL. MypaBbHHAsS M YKCYCHasi KHCIIOTBI:
cTpoeHue, (pu3nYeckue M XMMHUYECKHe CBOWCTBa (CBOMCTBa, OOIIME Ul Kjacca KHUCIOT, peakius
STepUUKAINN), TIOTyYeHHE U puMeHeHne. CTeapuHOBas M OJCMHOBAs KUCIOTHI KaK MPeACTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KMCJIOT, UX MOIOIIEE IEHCTBHE.

Crnoxnble 3(upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(PHPOB.
Kupsl. I'maponus sxxupoB. [Ipumenenne sxupoB. buosorudeckas pojb KUPOB.

VYrneBoasl: coctaB, Kiaccu(uKanus yrieBogoB (MOHO-, M- W TOJMcaxapujsl). [mroko3a —
IPOCTEHIINIA MOHOCaXapu: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbI, (PU3HMUECKUE U XUMUUECKUE CBOUCTBA
(B3ammopeiictBue ¢ ruapokcuaom meau(ll), okucnenne ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAX0XKJIEHUE B MPUPOJE, IPUMEHEHUE, OMOJIOTHYECKas Polb.
®dorocunTte3. PpyKkTo3a KaK U30MEp IITHOKO3bI.

Kpaxman u nemmono3a Kak HpupoaHble mnoiauMepbl. CTpoeHHMe Kpaxmaja U LEJUIHOJI03bI.
duznyeckue U XMMUYECKHUE CBOICTBA Kpaxmaia (TUIpOIN3, KaUeCTBEHHAs PEAKIIUS C HOA0M).

OKcliepUMEHTAIbHbIE METO/bl M3Y4YEHHUs BEIIeCTB M MX IPEBpallleHUH: MpPOBEIEHUE,
HaOJIOZICHNE M ONHMCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, Ka4eCTBEHHBIC PEAKIIUU
OJTHOATOMHBIX CcHUPTOB (OKMcieHHe dTaHona okcugoM Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopelictBue rmmuepuHa ¢ rugpoxkcunom wmeau(Il)), anbaerunoB (OKUCIEHHE aMMHUAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpokcuaom menu(Il), B3ammomelcTBHE Kpaxmayia C HOIOM),
MIPOBE/ICHUE MPAKTHUECKONW PadOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

PacuérHrble 3amaumn.

Borunicnenus mo ypaBHEHUIO XMMUYECKOW peakluu (Macchl, 00béMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WM MPOAYKTa PEaKIMM MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHl Kak aM(doTepHble opraHudeckue coenuHeHus. dusznueckue M XUMHUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe MHIKHa). buongoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

benkn kak mNpuUpoAHbIE BBICOKOMOJEKYJspHbIE coequHeHus. [lepBuuHas, BTOpuYHas U
TpeTU4Has CTPYKTypa OenkoB. XHMHYECKHe CBOilcTBa O€JIKOB: THAPOJIM3, Je€HaTyparus,
KaueCTBEHHbBIE PEAKIIMH Ha OENKHU.

OKclepUMEHTAbHbIE METO/bl M3Y4YEHHUs BEIIeCTB M MX INpPEeBpalleHUi: HaOIoAeHue Hu
ONHCaHNE JEMOHCTPAIlMOHHBIX OMNBITOB: J€HATypalus OEIKOB MPH HarpeBaHUH, I[BETHbIE pPEaKIUU
O€eJKOB.

BbicokomouiekyasipHbIe COeUHEHHSA

OcCHOBHBIE TIOHSTHS XUMHUHU BBICOKOMOJIEKYJIAPHBIX COEIMHEHHWIl: MOHOMED, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJMMEpPU3alluU, CPelHss MojeKyispHas macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — MOJIMMEPU3ALINS U TOJUKOHIECHC AL

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHUS BEHIECTB M HMX IpEBpallleHUuH: O03HAKOMJIEHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBA3€M INpU M3ydyeHUM opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCS] Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaKk U MOHITUH,
ABJIAIOIINXCSI CACTEMHBIMHU JUIsI OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'0 LIMKJIA.



OO01e ecTeCTBEHHO-HAyYHbIE MOHATHA: SBJICHUE, HAYUHBIH (pakT, TMIIOTE3a, 3aKOH, TEOpHs,
aHallu3, CHHTE3, KIacCU(pUKalusi, NEPUOAUYHOCTb, HAONIOEHUE, W3MEpPEeHHEe, HKCIIEPUMEHT,
MO/IETTUPOBAHUE.

®dusnka: Marepusi, SHEprusi, Macca, aroM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKU YpPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BEUIECTBA, (PU3NUYECKHUE BEJIWYMHBI M €IUHHIIBI MX
HU3MEPEHHUS.

Buonorus: xierka, opranusMm, Ouochepa, oOMEH BemeCTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IHUTAHMS, MOIOIIME CPEICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE IIpernapaTbl, MaTepuaabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KIIACC

Teopernuyeckne 0CHOBbI XUMHH

XyUMUYEeCKUH  31eMeHT. AToM. Sapo aroma, M30TOIBL.  ODJEKTpOHHas  000JIOuKa.
DHepreTHYeckue YpPOBHH, MOJAYPOBHH. ATOMHbBIC opOuTanmu, S-, pP-, 0- snementbl. OcoOEeHHOCTH
pacnpesiesieHuss 3JEKTPOHOB 10 OpOMTaIAM B aromMax 3JEMEHTOB IEPBbIX YETHIPEX IEPHOJOB.
DneKTpoHHask KOHPUTYpalKs aTOMOB.

[Iepnonnueckuit 3akoH u [lepuoandeckas cucrema xumudeckux ieMeHToB J[. M. Menneneesa.
Csa3p nmepuoamueckoro 3akoHa u Ilepuoauueckoil cucrembl XuMmMudeckux snementoB [[. .
MeHneneeBa ¢ COBPEMEHHON TeOpueld CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB MO TPYIIaM U MEPUOIAM.
3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUH HAYKH.

Crtpoenue BemecTBa. XUMHUECKask CBsA3b. BUIIbI XUMHUECKON CBSI3U (KOBaJIGHTHAs! HETOJsIpHAs
U TOJSpHAas, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON XMMHYECKON CBS3U
(oOMeHHBIN U TOHOPHO-AKIENTOPHBIN). BogoponHas cBs3b. BaieHTHOCTh. DNEKTPOOTPUIIATEILHOCTb.
Crenenp okucieHus. MIoHbl: KAaTHOHBI U AHUOHBI.

BemectBa MONEKYISIpHOTO W HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THMBl KPUCTAIMYECKMX PpEHETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPUCTAIUTMYECKON PELIETKH.

[lonsiTe o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBas 1ois
BELIECTBA B paCTBOPE.

Knaccudukanusa Heoprannyeckux coenuHeHuil. HomeHkiaTypa HEOpPraHMYeCKHX BEIECTB.
I'enernyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IIMYHBIM KJIacCaM.

Xumnyeckas peakuus. Kraccupukanus XuUMHYECKMX pEakIUil B HEOpPraHW4eckol u
OpPraHMYECKOM XUMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS M IPEBPALICHUS
SHEPrUU NMPU XUMUYECKUX PEaKIUAX.

CkopocTh peaknuu, €€ 3aBHCHMOCTh OT pa3iuyHbIX (akropoB. OOpaTHMble peEaKIHMH.
Xumunyeckoe paBHoBecHe. PakTOphl, BIUSIONIME HA COCTOSHUE XUMHUUYECKOTO paBHOBecus. [IpuHiun
Jle larense.

OnexTponutnueckas aucconuanus. CunpHble M cialOble 2nekTponuTbl. Cpega BOAHBIX
pacTBOpOB BEILECTB: KUCIasi, HEUTpalIbHAs, IIE€JI0YHasl.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

DKcIepUMEeHTaIbHbIE METOAbI U3YYEHHsI BEIECTB M MX IMpEBpAIleHU: JeMOHCTpalus Talbauil
«Ilepuoanyeckass cucrema xumuyeckux d3yemeHToB [[. WM. MeHneneeBa», HU3ydeHHE MOJENEH
KPUCTANIMYECKUX PEIIETOK, HAOMIOJCHUE U ONMCaHHEe IEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIBITOB
(paznokeHue IMepoKCcHa BOJOPOJia B MPUCYTCTBHM KaTalu3aTopa, OIpe/eleHHe Cpelbl pacTBOPOB
BEIIECTB C IOMOUIbI0 YHHBEPCAIBHOTO HHIMKATOPA, pPEakIUd HMOHHOIO OOMEHa), NpOBEICHHE
MpaKTU4eCKON paboThl «BrnusiHue pa3nuyHbIX GaKTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIIUN.

Pacuérneie 3amaymn.



Pacuérel mo ypaBHEHUSM XUMHUYECKHX PEAKLUHH, B TOM 4YHCIIE TEPMOXHMHUYECKHE PACUETHI,
pacy€ThI C UCIOJIB30BAHNUEM MTOHSATUS «MACCOBAas JOJIs BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilonoxxenne HemeramioB B [leproanyeckoil cucteMe XMMHUUYECKUX 3JIEMEHTOB /J[.
W. MenneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB. DPU3NUECKHE CBOWCTBA HEMETAIIIOB. AJIOTPOIUS
HEeMeTaJUIOB (Ha IIpuMepe Kucaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BAXXHEHININX HEMETALIOB (TaJIOTEHOB, Cephl, a30Ta, docdopa, yriaepoaa
U KPEMHHUS) U UX COeIMHEHUH (OKCHUIOB, KHCIOPOICOAEPKALIUX KUCIIOT, BOAOPOIHBIX COSAMHEHMUIA).

IIpuMeHeHrne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue meramioB B lleproanueckoin cucreme xumuueckux sneMeHtoB [I. U.
MenpaeneeBa. OCOOCHHOCTHM CTPOCHHS DJIEKTPOHHBIX O00O0JIOYEK aToMOB MeTauioB. OOIme
¢uzmveckue cBorcTBa MeTawioB. CIulaBpl METAUIOB. DJIEKTPOXUMHYCCKHH P HANPSDKCHHIH
METaJUIOB.

XWMHYECKHE CBONCTBA BAXKHEHUIIUX META/UIOB (HATpUH, Kalui, KaJbIMK, MAarHUMA, aJTFOMHUHHH,
LIUHK, XPOM, JKE€JI€30, MEJIb) U UX COCITMHEHUM.

O6mue cnocoObl moxydeHus: MeTauioB. [IpuMenenue MeTamuioB B ObITY U TEXHUKE.

DKCIEePUMEHTAIBHBIE METOJbI M3YYECHHs BEUIECTB U HMX IMPEBPAIICHUN: M3yYCHUE KOJUICKIIUU
«MeTamsl U CIUIaBbl», 00pa3llOB HEMETAIIOB, PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4, HAOIIOACHUE U
OMHCaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE THAPOKCUAA ATIOMUHHUS C
pacTBOpamMH KUCJIOT U LIEN0Ye, KaYeCTBEHHbIEC PEaKIIMK Ha KAaTHOHBI METAJLIOB).

Pacuérnpie 3amaymn.

Pacuérbl macchl BelecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY OMHOTO W3 YYACTBYIONIMX B PEAKIMH BEIIECTB, PAacu€Thl Macchl (00BEMA, KOIHMYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIUH, €CITH OJJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecrieueHUH HSKOJOTUYECKOM, PHEPreTUYeCKOW W TMHIIEBOM Oe30MacHOCTH,
pa3BuTuu MeAuIUHEL. [ToHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHMA.

[IpencraBienuss 00 OOMIMX HAYyYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO MOJMYYCHHS BaKHEHUIIUX
BEIIIECTB.

UenoBek B MHpE BEUIECTB M MaTepUATIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KepaMHKa, MaTepualbl HJisi JJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEPATbHBIC yI0OpEHUSI.

XuUMHS ¥ 3I0pOBBE YEJIOBEKA: MpaBUJIa MCIIOIB30BAHUS JICKAPCTBEHHBIX IMPENapaToB, MpaBHiIa
0€30MMacHOT0 UCIIOIB30BAHMS MPENapaToB OBITOBOM XUMUHU B TTIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3U.

Peanu3arust MexXnpeaMeTHBIX CBsS3€il Mpu u3ydeHHu oOmiell u HeopraHWdeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS YEPe3 HCIOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHUN, TaK U
MOHSATUH, ABJIAIOMIMXCA CUCTEMHBIMHU ISl OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIE MOHSATHS: HAay4HbIH (DAKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KiIaccu(uKaius, IepuoAnYHOCTb, HAOMIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBaHHE, U3MEPEHUE,
SIBJICHHE.

®dusnka: Marepusi, IHEprus, Macca, aToM, DJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, H3O0TOI,
PaINOAaKTUBHOCTh, MOJICKYJa, JIHEPreTUYECKU YpOBEHb, BEIIECTBO, TEI0, OO0BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3NIECKUE BETUIMHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTD.

buonorus: knerka, opranusM, sKocucreMa, ouochepa, MaKpo- U MUKPOAJIEMEHThI, BUTAMUHBI,
0OMeEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaAIBI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHonmorus: XUMHUYECKass MPOMBIIUIEHHOCTh, METAJUIYPTUsi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHasioB, CEIbCKOXO3SICTBEHHOE MTPOU3BOJICTBO, MHUIIIEBAs MPOMBIIIIICHHOCTb, (hapMaIleBTUIecKast
MIPOMBILIIEHHOCTh, MPOU3BOACTBO KOCMETUYECKHX MPEenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, AJIEKTPOHHAS TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJ/JIbTATbBI OCBOEHUA YYEBHOI'O IPEIMETA
(PA30OBbIN YPOBEHD)

OcBoenue yuebHOro mpeamera «XUMHs» Ha YPOBHE CpeIHEro oOIIero oO0pa3oBaHUs JOJIKHO
o0ecneunTh JOCTHKCHHE CICAYIOIUX OOYJaroIIMMHCS JUYHOCTHBIX, METANpPEAMETHBIX U
MIPEeIMETHBIX PE3yIbTaTOB.

JInyHOCTHBIE Pe3yJIbTAThI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00 yUaIOIUMUCS MTPOrPaMM
cpenHero oobmero o0pa3oBaHus (JIMYHOCTHBIM, METAllPpEIMETHBIM U MpeAMeTHbIM). HayuHo-
METOJIMYCCKOM OCHOBOMW TSl pa3paOOTKH IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOTPAMM CPEIHETO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOAXO/I.

B cooTBercTBUM C CHUCTEMHO-ACSTEIBHOCTHBIM MOAXOJOM B CTPYKTYype JMYHOCTHBIX
pE3yNIbTaTOB OCBOEHUS IpeaMera «XHUMHs» Ha YpOBHE CpellHEro oOIero oopa3oBaHUsl BbIAEICHBI
CJIEYIOINE COCTABIISIOLIUE!

OCO3HAaHHE OOYYAIOIIMMHCS POCCUUCKON TpaKJAHCKOM HWASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUE MOTUBALMU K 00yUEHUIO;

[[EeJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUM JHUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULIUNA 6a30BOM HAYKH XHUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOACTBOBATbCS B CBOCH JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMM,  NPHUCYIIMMHU  IEJIOCTHOW  CHUCTEME€  XHUMHYECKOIo
o0Opa3oBaHws;

HAJIMYUE TIPABOCO3HAHUS IKOJIOTUYECKON KYIbTYpPhl U CIIOCOOHOCTH CTAaBUThH LIEIH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUs» JOCTUTAIOTCS B €AMHCTBE yU4eOHOU U
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C TyMAaHUCTHYECKUMH, COLUOKYJIHTYPHBIMH,
IyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJA€ajJaMH POCCHUUCKOTO TPaXkJIaHCKOro OOIIecTBa,
MPUHATEIMH B OOIIECTBE HOPMaMH U TpPaBWJIaMHU TIOBEACHUS, CIIOCOOCTBYIOIIMMH IpoOIleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYaIOIINXCSl.

JlugHOCTHBIE pPE3YyNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPaKarT CcHOPMUPOBAHHOCTH
OTIbITa TIO3HABATENLHON U MPAKTUYECKOW AEATEIHHOCTH OOYYAIOIIMXCS MO peaau3allid MPUHATHIX B
o01iecTBe LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUs OO0YYAIOIIMMUCS CBOMX KOHCTHUTYIHOHHBIX TMPaB U OO0S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBONOPAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax U TMPaBWIaX MEXKINYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATEIHHOCTH TPH CO3JaHUU YYE€OHBIX IPOEKTOB,
pelieHnr yuyeOHbIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTH NMOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apTyYMEHTHI APYTUX TPHU
aHaJlM3e pa3INYHbIX BUJOB YU€OHOM NeATENbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclIe/IUI0 OT€YECTBEHHON XUMUU;

YBXEHHUS K TMPOIIECCY TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUUECKOTO MPUMEHEHUST XUMUH,
OCO3HaHUs TOTO, YTO JOCTHKECHHS HAyKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOMIOJIEHUHN, KPOTOTIUBBIX
AKCIIEPUMEHTAIIBHBIX TIOMCKOB, MIOCTOSTHHOTO TPYyAa YYEHBIX U MTPAKTHUKOB;

MHTEpeca U MO3HABATENIBHBIX MOTHBOB B MOJTYYSHHUH M TIOCTEAYIOIIEM aHalu3e HH(popMauu o
MePEAOBBIX JOCTHIKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO MTOBEICHHSI;



CIIOCOOHOCTH OIICHMBATH CHUTYAIlUH, CBS3aHHBIE C XUMHUYECKUMH SIBJICHHUSIMH, ¥ MPUHUMATH
OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJACHUE M IIOCTYIIKM CBOMX TOBApUILUEH C NO3ULMUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0poBOro M Oe3omacHOro oOpas3a JKU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUIECKOMY 370POBBIO;

coOroieHusl MpaBUil 6€30MacHOro o0pallleHus ¢ BeUleCTBaMH B OBITY, TIOBCEAHEBHON KU3HU U
B TPYAOBOU AEATEIBbHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUJI HHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOrO MOBE/ICHUS B
CUTYaLHUsIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOIEH;

OCO3HAHUA TMOCJIEJCTBUM M HENPUSATUS BPEIHBIX MPUBBIYEK (YNOTPEOJICHUS aATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBoro BocnuTaHms:

KOMMYHHUKATHBHOM  KOMIIETEHTHOCTH B  Yy4e0OHO-HCCIIEIOBATEIIbCKOW  JIEATEIHHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX ACITEIBHOCTH;

YCTaHOBKM Ha AaKTUBHOE Yy4YaCTUE€ B PEUICHUM NPAKTUYECKHX 3aJa4 COLHAIbHOMN
HAMpPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3yYeHHUIO TPOPECCHil pa3IMdHOTO POJia, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaraM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HMHIUBUIYyadbHOW TpaeKTOpuu oOpa3oBaHus, Oymymieit
npodeccun W peanu3anuu COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUA:

9KOJIOTHYECKH I€JIeCOO0Pa3HOr0 OTHOIICHHUS K MIPUPOJIe, KaK HCTOYHUKY CYIIECTBOBaHUS
’KM3HHU Ha 3emie;

MOHUMAaHUSA TN00aIbHOTO XapaKTepa JKOJIOTUYECKUX MpOoOJieM, BIHUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbI;

OCO3HAaHUSA HEOOXOJUMOCTH HCIIONb30BAHUS JOCTHIKEHUN XUMHH ISl PEIICHUsT BOIPOCOB
PalMOHAIBHOTO MPUPOAOIIOIB30BAHMUS;

AKTHUBHOTO HEMIPUATHUSA ICUCTBUI, TPUHOCAIINUX BPE OKPYKaIOIIEH NPUPOAHON Cpelie, yMEHUs
MIPOTHO3UPOBATH HEOJIATONPHUSATHBIE IKOJOTHYECKUE TOCICACTBUS MPEANPUHUMACMBIX JTEHCTBUM U
MpeA0TBpalaTh UX;

HaJIM4Ws Pa3BUTOrO SKOJIOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKOM KYJIbTYpbI, OIBITA
JEATEIIbHOCTH IKOJIOTMYECKOM HAIIPABICHHOCTH, YMEHUS PYKOBOACTBOBATHCA UMHU B I1I03HABATEIILHOM,
KOMMYHUKAaTUBHOW M COITMAIBHOM TPAKTHUKE, CIHOCOOHOCTH M YMEHHS AaKTUBHO TMPOTHUBOCTOSITH
uzaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH U 0OILLECTBEHHON MPAKTUKU;

MOHMMAHUSA CHeMUUKH XUMHUM KaKk HayKH, OCO3HaHus €€ poinu B (GOPMUPOBAHUU
paIMOHATBFHOTO HAYYHOT'O MBIIIJIEHHUS, CO3/IaHUH I[EJIOCTHOTO TIPEICTABICHUSI 00 OKPYXKAIOIIEM MUPE
Kak O €JIUHCTBE INPUPOABI U YEJIOBEKA, B IO3HAHMM NPUPOIAHBIX 3aKOHOMEPHOCTEW M PELICHUU
po0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXXAEHHOCTH B 0CO0OW 3HAYUMOCTH XWUMHUHU [JJII COBPEMEHHOW [HMBWIM3AlUU: B €€
FYMaHUCTHYECKON HANpaBJIEHHOCTH W BaXKHOW pOJMM B CO3JaHMM HOBOM 0a3bl MaTepHalbHOM
KYJIbTYpPbI, PEUICHUH TI00aIbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHSI UEIOBEUECTBA — CBHIPHEBOIA,
SHEPTEeTUYECKON, THUIIEBON U IKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTHU MEIUIIMHBI, 00ECTICYCHUH
YCIOBUI YCHENIHOTO TPY/Aa U IKOJIOTUYECKH KOM(POPTHOM KUZHU KaXJI0T0 UiieHa OOIIeCTBa;



€CTECTBEHHO-HAyYHOM  I'PAMOTHOCTH:  IIOHMMAHMS  CYIIHOCTH  METOJOB  ITO3HAHWI,
UCMOJb3yEMBIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIIOJb30BaTh I10JIy4aeMble 3HAHMS JUIs
aHaIM3a U OOBSICHEHUS SIBICHUI OKPYXKAIOIIETO0 MUPA U MPOUCXOMAIIMX B HEM M3MEHEHUH, YMEHHS
7enaTb 0OOCHOBAaHHBIE 3aKJIIOUYEHHUS HAa OCHOBE HAYyUHBIX (PAKTOB U UMEIOIUXCSA JAHHBIX C LIEJIbIO
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENIBHO HCIOJIb30BATh XUMHUUYECKUE 3HAHUA JJIs pelleHHs] MpobieM B
peabHBIX KU3HECHHBIX CUTYaLHIX;

MHTEpeca K NO3HAHUIO U HCCIIEI0BATENIbCKON AEATEIIBHOCTH,

TOTOBHOCTH U CIOCOOHOCTH K HEHNpPEphIBHOMY OOpa30BaHMI0O U €aMOOOpPa30BaHUIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HaHUI 110 XMMHUU B COOTBETCTBHH C )KU3HEHHBIMU IOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSM TPY/ia B Pa3InuHbIX cepax NpodhecCHOHANBHON e TETbHOCTH.

MeTanpeamMeTHblie pe3yJabTaThl

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO TMpeaMeTa «XHUMHUs» Ha YPOBHE CPETHErO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HauyuMble 78 (QOPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIMXCS  MEXAUCHUIIITMHAPHBIC
(MexmpenMeTHbIe) OOlLEeHAyYHbIE MOHSITHS, OTPAXKAIOLIUE IIEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U
cnenu(puKy METOJIOB TIO3HAHHWS, HCIONb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBJICHUE, IPOLIECC, CUCTeMa, HaYYHbIM (aKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeJI0OBaHNE, HAOIIOICHIE, U3MEPEHUE, SKCIIEPUMEHT U JpYyrue);

yYHHUBEpCcaJbHble y4eOHblE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATUBHbIE, PETYJSATUBHBIC),
obecnieunBamomue ¢GopMupoBaHue (QYHKIMOHAIBHONW TI'PAaMOTHOCTH M COLMATBHOW KOMIIETEHIIUU
o0yJaromuxcs;

CITOCOOHOCTh oOyJaronmxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTIIIHHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHbIE YUEOHbIE IEHCTBUS B I03HABATEIbLHOM M COLMAIbHON
MPaKTHKE.

MeranpeameTHbie  pe3yibTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIBHBIMH  YYCOHBIMU
MO03HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMU JI€HCTBUSMHU.

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENIbHO  (pOopMynUpoBaTh W aKTyaJU3HpPOBaTh MpoOJieMy, BCECTOpPOHHE €&
paccMaTpuBarth;

OMpEeNeNsTh 1EIu JCSITeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUM UX JTOCTHKCHHS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C MTOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HAaHUHU HpI/IéMI)I JJOTUYCCKOI'O MBIINIJICHUA — BbBIACIIATH
XapaKTepHbIC MPU3HAKY MOHATUH U YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLINE
IIOHATUA OJIA 00BsACHEHUS OTACIIbHBIX (baKTOB u SIBHeHl/If/'I;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABJIMBATH MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTHUECKHUE PACCYX ACHUS (MHIyKTHUBHBIC, NEAYKTUBHBIE, TI0 aHAJIOTHH), BBIABISTH
3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PAcCMATPUBAEMBIX SIBICHUAX, (HOPMYIHpPOBAaTh BBIBOJBI U
3aKJIIOYEHUS;

MNPUMCHATE B IIPOLECCE IMO3HAHHA, HCIIOJIB3YyEMBIC B XHMHUHU CHMBOJIMYCCKHC (3HaKOBBIe)
MOJIeTIH, TPeoOpa3oBhIBaTh MOJIENbHBIE MPEICTABICHUS — XHUMHUYECKUW 3HAK (CHMBOJ) JJIEMEHTA,
Xxumuueckas (Gopmyna, ypaBHEHHE XUMUYECKOW peakuy — MPH pPelleHnH Y4eOHbIX MO3HaBaTebHbIX
U TPaKTUYECKHX 3a7]ad, NPUMEHATHh Ha3BaHHBIC MOJICNbHBIE TPEICTABICHUS [UIsl BBISABICHUS
XapPaKTCPHBIX MMPU3HAKOB U3YYaC€MbIX BCIICCTB U XUMHUYCCKUX peaKum‘/'I.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeliCTBUS:

BJIaACTh OCHOBAMH METOJ0B HAYUYHOI'O IMMO3HAHHWA BCUICCTB U XUMHUYCCKUX peaKum‘/'I;



dopMynupoBaTh LETM W 337aYM  WCCIICAOBAaHUS, WCIOJb30BATh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(bopMHpPOBaHHUS TUIIOTE3HI 110 POBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJIAJETh HABBIKAMHM CAaMOCTOSATEIBHOIO IUJJAHUPOBAaHUS UM  IPOBEACHHS  YUYEHUUYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHs HAOMIOATh 3a XOJOM IIpoIecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro  pe3ynbTar, (GopMyIupoBaTb OOOOUIEHHS W  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB HCCIIEIOBAHUS, COCTaBJISATH OOOCHOBAHHBIM OTYET O MPOJIETAHHOMN
pabore;

IPUOOpPETaTh ONBIT YYEHUUECKOMN HCCIIEI0BATENbCKON U IIPOEKTHOM AESITEIbHOCTH, MPOSIBIIATD
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJOB pEIleHUs MPaKTHYECKUX 3ajad,
IIPUMEHEHHUIO PA3JIMYHbBIX METOIOB [IO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MHPOpMaUuu (HAy4dHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOTO  COJIep’KaHus, CIpaBOYHbIe mocobus, pecypchl HHTepHera), aHaIM3UpOBATH
MHGOPMALIHMIO PA3TUYHBIX BHIOB U (OPM MPEICTABICHHS, KPUTUIECKH OLIEHUBATh €€ JOCTOBEPHOCTh
1 HENIPOTHUBOPEUYUBOCTE;

(dopMynupoBaTh 3ampockl M NPUMEHSATHh pa3IWyHble METOJAbl IpPU IIOUCKE M O0TOOpe
nH(popManuu, HeOOXOAUMOH /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeeEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BaHHUS HWH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OpPMY TpeAcTaBIeHUs HWHGOPMAIMH (CXEMBI,
rpaduky, TuarpamMmbl, TaOIUIBI, PUCYHKHU U IPYTHUE);

UCTIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEICTBA MpU paboTe ¢ XUMHUUECKOW HH(POPMAIUEH:
MPUMEHITh MEXIpeIMeTHble ((du3nyecKkue U MaTeMaTU4yecKue) 3HAKW W CUMBOIBL, (POpPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISTHOCTH.

Ogi1aieHHe YHHBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYXTaeMOl TeMbl B XOJ€ AMajora W/WIA JUCKYCCHUH,
BBICKA3bIBaTh MUJIEH, (POPMYIHPOBATH CBOU MPEAJIOKEHNS OTHOCUTEIBHO BBIMOIHEHUS TPETI0KEHHON
3a]1a4y;

BBICTYNIaTh C TMPE3E€HTAlMell pe3ylbTaTOB IO3HABATENIbHON JEATEIbHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMM IIPH BBINOJHEHUH XMMHYECKOIO 3KCIEPHMEHTA,
MIPaKTUYECKOH pPAaOOTHI MO MCCIEAOBAHHUIO CBOMCTB HM3y4aeMbIX BEIIECTB, peaau3aluu y4eOHOTo
npoekta M (OpMYyIMpPOBaTh BBIBOABI IO pE3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUM MyTEéM
COIJIACOBaHUS MO3UIMM B X0J1€ 00CYKAEHHSI U 0OMEHa MHEHUSIMHU.

OsgiajieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IIO3HABATEIBHYIO JIEATEIbHOCTb,
ompenensas e€ IeTd W 3aJauyd, KOHTPOJMPOBATH U IO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATh
npeajgaraeMbplii  aaropuT™M JEHCTBUI NpU BHINOJHEHUM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3PPEKTUBHBIA CIIOCOO HX pELIeHHs ¢ YYETOM MOJYyYEHHMs HOBBIX 3HAaHUHM O
BELIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYILIECTBIISATE CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IIpeamerHbie pe3yabTaThl
10 KJIACC
[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsh OTPAXKaroT:
c(hOpMUPOBAHHOCTh TPEJICTABICHUNA O XUMHUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHUU B TO3HAHWUU SIBICHUH NPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U
KYJIBTYpBI JIMYHOCTH, €€ (YHKIIMOHAILHON IPaMOTHOCTH, HEOOXOUMOMN IS PEIICHHS MPAKTHIECKUX
3a/1a4 ¥ HKOJIOTHYECKH 000OCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U TIPUPOTHOM Cpelie;



BJIQJICHUE CHCTEMOW XMMHYECKHUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE TOHSATHUS
(XMMUYeCKUIl ~ DIIEMEHT, aToM, OJJIEKTpOHHas o00OJiouKa aTroMa, MOJIEKysa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEIILHOCTh, XUMHYECKAsI CBSI3b, CTPYKTYpHAs (hopMyiia (pa3BEpHyTast U COKpAIIEHHAs),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIIepOAHbIN CKeneT, GyHKIIMOHAIbHAS TPYIIa, paauKal,
M30MEepHs, U30MEPbl, TOMOJIOTHUYECKUH PsiJl, TOMOJIOTH, YIJIE€BOIOPO/IbI, KUCIOPO U a30TCOACpKAIINE
COEIMHEHHS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS ); TEOPUU U
3aKOHBI (TEOpHsl CTpPOEHHUs OpraHuueckux BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHUSI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAllle B
OCHOBE MTOHMUMAHUS MPUIMHHOCTH ¥ CHCTEMHOCTH XUMUYECKUX SIBJICHUH, ()aKTOJIOTHYECKUE CBEICHUS
O CBOMCTBaxX, COCTaBe, IOJYYEHHH U OE30MACHOM HCIOIb30BAaHUN BAKHEHIINX OpPraHUYECKHUX
BEILIECTB B OBITY U MPAKTUUECKON JIEATETLHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIE NMPU3HAKU MOHSATUHN, YCTaHABIMBATh HX
B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLIUE IMOHSATHSA IPU OIMUCAHUU COCTaBa, CTPOCHHUS U
MpEeBpaLICHUI OPraHuYeCKUX COeTMHEHU;

c(OPMHUPOBAHHOCTh yMEHUU WCIOJB30BAaTh XHMHUYECKYI0 CHUMBOJIMKY JMJII COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpami€éHHON) (OopMyn OpraHMYEeCKHX BEIIECTB U
YpaBHEHUN XWMHYECKUX PEAKIMN, M3TOTaBIMBATh MOJEIM MOJIEKYJ OPraHUYeCKHX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJJICKHOCTh H3YyYEHHBIX OPraHUYeCKHX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K OINpPeAeIEHHOMY KIIACCy/TPYIIe COeAMHEHUN (YTIeBOAOPOIbI,
KHUCJIOPOJI U a30TCOICPIKAIINE COCTMHEHUSI, BLICOKOMOJICKYJISIPHBIE COCIMHEHUS ), IaBaTh UM Ha3BaHUs
no cucrematnueckod Homenkinarype (IUPAC), a Takke NpUBOIUTH TpUBUAIbHBIE Ha3BaHUS
OTJIETTbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, MTPOIMWJIEH, AaleTHICH, STUJICHTIUKOJb, TIUIEPHH,
denon, hopmanbaeru, aleTanbAeria, MypaBbHHAs KUCIOTA, YKCYCHAs KUCIIOTa, OJICMHOBAs KUCIIOTA,
CTeapuHOBas KUCIIOTA, [II0K03a, PPYyKTO3a, Kpaxmall, LeJIJIH0103a, ININLUH);

c(OpPMUPOBAHHOCTh YMEHHsSI OMNPEAENATh BHIbl XHMHYECKOH CBA3M B OpPraHUYecKUX
COEMHEHUSX (OJIMHAPHBIE U KPAaTHBIE);

c(OpMUPOBAHHOCTh YMEHUS MIPUMEHSITH MOJIOKEHHS TEOPUU CTPOCHHUS OPraHNYECKHUX BEIIECTB
A. M. bytnepoBa juisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH
COXPAaHEHHUS MaCChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3HUUECKUE U XUMHUYECKUE
CBOMCTBA TUIUYHBIX MPEACTABUTENEH DPA3IUYHBIX KJIACCOB OpPraHMYECKHX BEUIECTB (METaH, JTaH,
STUJICH, TPOIWJIEH, aleTuieH, OyramueH-1,3, merwnOyranuen-1,3, O€H30J, METaHOJN, ATAHOII,
STUJICHTJIMKOJb, TJIHULEPHH, (DEHON, aleTanbleru], MypaBbHHas M YKCyCHas KHCIOTBHI, TJIOKO3a,
KpaxMaJ, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJI0Ta), MJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3h MEXKIY HUMHU
yYPaBHEHHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh MCTOYHUKH YIJIEBOJIOPOIHOTO CHIphsi (HE(DTH,
MPUPOAHBIN Ta3, Yrojb), CHOCOOBI WX MepepabOTKH W TMPAKTUYECKOE MPHUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIUYUCICHUS MO XUMUYECKHUM YPaBHEHHSIM (MaccChl,
00bEMa, KOJTMYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJYKTAa PEaKIMH MO M3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BIAACTh CHUCTEMON 3HAHWI 00 OCHOBHBIX METOJIaX HAYyYHOTO
MO3HAHUS, UCTIONB3YEMBIX B XUMHUU MPHU W3YYCHUU BEIIECTB M XUMUYECKUX SIBICHHN (HaOIIOAeHUE,
W3MEPEHHE, IKCICPUMEHT, MOJCIMPOBAHUE), HCIOIB30BATh CHUCTEMHBIC XUMHUYECKHWE 3HAHHS IS
MNPUHATHST PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYAllMsIX, CBS3aHHBIX C BEIIECTBAMH U HX
MIPUMCHCHHEM;

c(OpMHUPOBAHHOCTh YMEHHH COONIOAATh TpaBUiia MOJB30BAHUS XWMHUYECKOW TOCYION U
nabopaTOpHBIM 00OPY/IOBAaHUEM, a TaKKe IMpaBuiia OOpaIeHusi ¢ BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;



c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATb U  BBINOJHATH XUMHUYECKMH OSKCIEPUMEHT
(mpeBpalleHusl OpPraHUYECKUX BELIECTB IPH HArpEeBaHHM, IOJYyYEHHE ISTHJIEHA M H3Y4YEHHUE €ro
CBOWCTB, Ka4€CTBEHHBIC PEAKIIMM OPraHMYECKUX BEIIECTB, JEHATypalus OCNKOB NPH HarpeBaHuUH,
LIBETHbIE peaKlUH OEJIKOB) B COOTBETCTBMM C IPAaBUJIAMU TEXHUKU O€30IACHOCTU HpU OOpALIEHUU C
BEIIECTBAMH U J1a0OpaTOpPHBIM  OOOPYIOBAaHUEM, TPEACTABIATH PE3yJIbTaThl XMUMHUYECKOTO
JKCIEpUMEHTa B (hopMe 3allMCH YpaBHEHUI COOTBETCTBYIOIIMX PEAaKLUN M (GOPMYJINPOBATH BBIBObI
Ha OCHOBE 3THUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHMM KPUTUYECKM aHAJIU3UPOBaTh XMMHUYECKYI0 MH(OpMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBOi MH(popMaluu, UHTepHET U IpYyrux);

c(OpPMHPOBAHHOCTb YMEHUN COOIIOAATh MIPABUIIA KOJIOIMUYECKH 11€J1€CO00Pa3HOTro MOBEICHUS
B OBITY U TPYAOBOM JIEATEILHOCTH B LENISAX COXPAHEHHUSI CBOETO 3/10POBBS M OKPYKAIOIICH TPUPOTHOMN
Cpelbl, OCO3HABaTh ONACHOCTb BO3JCHCTBHS Ha JKMBBIE OPraHU3MBI ONPEIEIEHHBIX OPraHMYECKHUX
BelleCcTB, NMOHMMast cMbici nokazatens IIJIK, mosicHATh Ha mpuMepax CHocoObl YMEHBIIEHUS U
IIPEIOTBPALECHUS UX BPEIHOTO BO3ACHCTBHS Ha OPraHU3M YEI0BEKa.

11 KUIIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHUs Kypca «O01iast 1 HeopraHuyecKkasi XUMHsD OTPa)aroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XMMHUYECKOW COCTABJISIIOLIEH €CTECTBEHHO-HAYYHOU
KapTUHbl MHUpPa, POJU XUMHMM B TO3HAHUM SBJICHUH NPUPOAbI, B (HOPMHUPOBAHUU MBIIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHATIHHON IPaMOTHOCTH, HEOOXOAUMON /JIsl PEIICHUS MPAKTUIECKUX
3aJja4d ¥ 9KOJIOTHYEeCKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOI cpelie;

BJIQ/ICHUE CHCTEMOM XMMMUYECKHUX 3HaHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHATHUS
(XMMHUYECKHUl 2JIEMEHT, aToM, M30TOIl, S-, P-, O- AIEKTPOHHBIC OpOMTAIM ATOMOB, WOH, MOJICKYJA,
MOJIb, MOJISIPHBIM 00BEM, BaJIEGHTHOCTb, 3JEKTPOOTPULIATENIBHOCTD, CTEINIEHb OKHCIEHUS, XMMHYECKas
CBSI3b (KOBaJEHTHAs, MOHHAs, MeTaJuIM4yecKas, BOJOpOJHAs), KpUCTaJUIMYEeCcKas peleTKa, THIIbI
XUMHUYECKUX PEAKLUil, pacTBOP, AJIEKTPOJIUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHUECKAs UCCOLMALINS,
OKHCIIMTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOH peakluu, XUMHUUECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOPHsI JIEKTPOIUTUUECKON JUccoLranuu, nepuoanyeckuit 3akon . . Menneneesa, 3akoH
COXPAaHEHHs MAacCChl BEIIECTB, 3aKOH COXPAaHEHUS WU IIPEBPALICHUS SHEPIMM INPU XUMHUYECKHUX
peaxiusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH A3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIEKAIIE B
OCHOBE NMOHUMAaHUS IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJOTMUECKUE CBEICHUS
O CBOICTBax, COCTaBe, IMOJYYEHHUU M OE30MACHOM HCIIOIB30BAHUM BaXHEUIINX HEOPraHMYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOH J1eATEIbHOCTH YEJIOBEKa,;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHblE NMPU3HAKU MOHSATUMN, YCTAaHABIMBATh MX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHITHS IIPH ONMCAaHUM HEOPTraHMYECKHUX BELIECTB U
UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCHOJB30BaTh XHMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHS
(dbopMyIT BelecTB M ypaBHEHHH XMMUYECKUX PEaKIid, cucremMarndeckyto HomeHknarypy (IUPAC) u
TpPUBMAJIbHBIC HA3BaHMs OT/ENbHBIX HEOPraHWYECKUX BeLeCTB (yrapHbli ra3, yIJIEKHUCHbIM ras,
aMMHaK, raiéHasi U3BeCTh, HeraléHas U3BecTb, IUThEBAs COJa, IUPUT U JPYyTHE);

c(OPMHPOBAHHOCTh YMEHHUH ONpEIeNsiTh BAJCHTHOCTb M CTENEHb OKUCIEHUS XUMHYECKUX
AJIEMEHTOB B COEJUHEHMSX Pa3jIMYHOTO COCTaBa, BUJ XMMHYECKOW CBS3M (KOBaJE€HTHas, MOHHasi,
METaJIJINYECKasi, BOJOPOJHAs) B COEIMHEHUSAX, THUI KPUCTAIUIMYECKOM PEIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJISipHAasl, MOHHAsA, METAJUIMYECKasi), XapaKTep Cpe/bl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COECIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUHN YyCTaHaBIMBATh MPUHAAJIC)KHOCTh HEOPraHUYECKHX BEUIECTB I10
UX COCTaBY K OINpeAelEHHOMY Kiaccy/Tpylme COeAMHEHUH (MpOoCThle BeIlecTBAa — METaIbl U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICH Neproanyeckoro 3akoHa /[. . Menneneesa u
JI€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, 00ObSICHUTEIBHYIO U TPOrHOCTUYECKYIO (DYHKLINU;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUECKUX
aneMeHToB 1-4 mepuonoB Ilepuoanueckoit cucteMbl xumuyeckux sneMmeHToB J[. M. MeHnneneena,



UCIIOJNIB3Ys TOHSTUS «S-, P-, O-3JIEKTPOHHBIE OPOHMTANN», «IHEPreTHUECKHE YPOBHHY», OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHYECKHX 3JIEMEHTOB M WX COCIUHEHHUW MO IMEepUuoiaM M
rpynmaM [lepuonnueckoi cucteMsl XUMUYECKUX 3iIeMeHTOB []. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBa
HEOpPraHMYECKUX BELIECTB PA3IUYHbIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHNUE I'€HETUUYECKON CBSI3U
MEXJy HEOPraHMYECKHMMH BEIIECTBAMU C IMOMOLIBI0 YPABHEHUH COOTBETCTBYIOIIMX XHUMHYECKUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(PHUIMPOBATh XHMHUYECKHE PEAKIUU 10 Pa3IMYHbIM
NpU3HAKaM (YUCIIy U COCTaBY PEearupyrolluX BELIECTB, TEIJIOBOMY 3(PQEKTy peakluuu, U3MEHEHHUIO
CTETEeHEeW OKUCIICHUS IEMEHTOB, 00OpPaTUMOCTH PEAKIMH, YUaCTUIO KaTaanu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIATh YPABHEHUS PEAKIUil pa3IM4YHBIX TUIIOB, MOJHBIC H
COKpalIEHHbIE YPaBHEHUsI PEaKIMil MOHHOTO OOMEHA, YYUTHIBAs YCIOBHS, IPU KOTOPBIX 3TU PEaKLUUU
UAYT /10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOAUTH pPEaKLWH, MOITBEPKIAIONINEe KAaueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOILUE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BEUIECTB;

c(OpMUPOBAHHOCT YMEHUW pACKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCcpeICTBOM COCTaBICHHUSI SJICKTPOHHOTO OanaHca ATHX PEeaKIuii;

c(OpMUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCHMOCTb CKOPOCTHM XUMHYECKOM peakluud OT
pa3IuyYHbIX (PaKTOPOB; XapakTep CMEUICHHs] XUMUYECKOTO PaBHOBECHUSI B 3aBUCUMOCTU OT BHEILIHETO
BozaeiictBus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI, JIEKAIINE B OCHOBE
IPOMBIIIJIEHHOIO  IOJIy4€HUST CEPHOM KUCIOThI, aMMHaka, a Takke Cc()OpPMUPOBAHHOCTH
Mpe/CTaBiIeHU 00 OOIMX HAy4YHBIX MPHUHIMIIAX W SKOJOTHYECKHX Mpo0JIeMax XUMHUYECKOTrO
IIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH BBIUUCICHUS C UCTIOIb30BAaHUEM MOHATHUS «MaccoBas
JI0JISl BELLECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHM TIa30B IPU XUMHUYECKMX PEAKLHIX, MacChl
BelIeCTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce WM O0BEMY OJHOrO M3
YYacTBYIOUIMX B pEaKlUU BEIIECTB, TEIUIOBOTO 3(PQeKTa peaklry Ha OCHOBE 3aKOHOB COXPaHEHUS
MAaccChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh yYMEHUN COONIOJATh TMpaBWia TOJB30BAaHUS XUMUYECKOW TIOCYIOM U
na0opaTOpHBIM 000pYy/IOBaHHEM, a TAaK)Ke MpaBWila OOpaIleHUs C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUM IUIAHUPOBATb U  BBINOJHATE XMMHUYECKMH OSKCIEPUMEHT
(paznokeHue IMepoKcHaa BOJAOPOJa B IMPUCYTCTBHM KaTalu3aTopa, OIpENeleHHE Cpelbl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOTO WHAMKATOpA, BIMSHUE Pa3IMYHBIX (PAaKTOPOB HAa CKOPOCTh
XUMHUYECKON peakliy, peakluu MOHHOro oOMeHa, KaueCTBEHHbIE peaklluM Ha cylbdar-, kapOoHaT- 1
XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS, PEIICHNE SKCIIEPUMEHTANIBHBIX 3aad 110 TeMaM «MeTamis» u
«Hemeranel») B COOTBETCTBUM C IIPABUJIaMU TEXHUKU O€30MacCHOCTH IIPU OOpAIEHUH C BELECTBAMU
1 J1abOpaTOpHBIM 00OPYIOBAHUEM, MPEJICTABIATh PE3yIbTaThl XUMHUUECKOT0 SKCIIEpUMEHTa B (hopMe
3alliCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuid U (GOopMynHpoBaTh BBIBOJBI Ha OCHOBE ATHX
pE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJUM3UpOBATh XUMHUYECKYI0 HH(OpMaIHIO,
MOJTy4aeMyo M3 pa3HbIX HCTOUYHHKOB (CpeCTBAa MAacCOBOM KOMMYHMKAIUU, IHTEpHET U ApyTrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOAATH MTPaBUiIa SKOJOTUUYECKH IEIeCO00pa3HOTO MOBEICHUS
B OBITY U TPYAOBOM JIEATEIBHOCTH B LEJISAX COXPAHEHHUSI CBOETO 3/10pPOBbS U OKpYKaroIlel MpUPOTHON
Cpellbl, 0CO3HABaTh OMACHOCTh BO3/IEUCTBUS Ha KUBbIE OPraHU3MBI ONpeAeNEHHBIX BEIIECTB, TOHUMAs
cmbicn nokazarens 1K, mosicHATs Ha mpuMepax crnocoObl YMEHBIIEHHS M MPEJOTBPALCHHUS HX
BPEIHOI0 BO3/ICHCTBHS Ha OpraHU3M YeJIOBEKa.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaunmeHnoBaHMe pa3ieioB U TeM IPOrpaMMbl KonnuyectBo DJIEeKTPOHHBIE
n/n 4acoB (undgposbie)
o0pa3oBaTe/ibHbIE
pecypchbl
1 | Teopernueckrue OCHOBBI OPraHU4YECKONH XUMHUH 3 POIII
https://resh.edu.ru/
1.1 | IlpenMer opraHuYeCKOr XUMHUHU. TeOopUs CTPOCHUS 3 PoOII
oprannveckux coenuHenuit A. M. Byrneposa https://resh.edu.ru/
2 VYTI1eBOI0OPOIBI 13 POII
https://resh.edu.ru/
2.1 | IIpenenbHbBIE YIICBOAOPOIBI — ATKAHBI 2 POII
https://resh.edu.ru/
2.2 | HenpenenbHbIE yIIE€BOAOPOIBI: ATKEHBI, AJIKAIUCHBI, 6 POII
QJIKUHBI https://resh.edu.ru/
2.3 | ApoMaTuyecKue yriieBOAOPOIbI 2 POII
https://resh.edu.ru/
2.4 | IIpupoaHble ICTOYHHUKHU YTIIEBOAOPOJIOB U UX 3 POII
nepepaboTKa https://resh.edu.ru/
3 | Kucnopoacoaep:xaiiue opraHu4ecKue COeIMHEHHUS 13 POII
https://resh.edu.ru/
3.1 | Cruprel. DeHON 3 POl
https://resh.edu.ru/
3.2 | Anpaerunpl. KapooHoBbie kucinoTsl. ClI0KHBIE 7 POII
3¢hupsl https://resh.edu.ru/
3.3 | YrueBomsl 3 POII
https://resh.edu.ru/
4 | AzoTcoaepxkaniiue OpraHM4ecKue COeIMHEHMS 3 POl
https://resh.edu.ru/
4.1 | AMuHBI. AMUHOKHCIIOTHL. benku 3 PO
https://resh.edu.ru/
5 | BeicOKOMOMNEKYISIPHBIE COSAMHEHUS 2 PO
https://resh.edu.ru/
5.1 | Ilnactmaccel. Kayuyku. BonokHna 2 POIII
https://resh.edu.ru/
O0mee KOJMYECTBO YACOB M0 NPOrpaMme 34
11 KJIACC
Ne HanmenoBanue pa3ieioB 4 TeM NPOrpaMMbl KonnuyectBo DJIEKTPOHHBIE
n/n 4acoB (uu¢posbIe)
o0pa3oBaTte/ibHbIE
pecypcbl
1 | Teoperuueckrue OCHOBBI XUMHUH 13 POII
https://resh.edu.ru/
1.1 | Crpoenue atomoB. [lepuonuueckuii 3aKoH 1 3 PoOI
[Mepuoanyeckas cucTeMa XUMHYECKUX JIEeMEHTOB /1. https://resh.edu.ru/
N. Menneneesa
1.2 | Ctpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 4 POII
https://resh.edu.ru/
1.3 | Xumnueckue peakuuu 6 POII
https://resh.edu.ru/
2 | Heopranmueckasi Xumust 17 POII
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2.1 | Metamisl 6 POIII
https://resh.edu.ru/

2.2 | Hemeramnsl 9 POIII
https://resh.edu.ru/

2.3 | CBs3p HEOPraHUYECKUX M OPTraHUYECKHUX BEILIECTB 2 PoOII
https://resh.edu.ru/

3 XHMUS U KU3Hb 4 POIII
https://resh.edu.ru/

3.1 | XuMus 1 KU3Hb 4 POIII
https://resh.edu.ru/

O01mee KOJMYECTBO YACOB 110 IPOrpaMMe 34
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