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COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMUH

[Ipenqmer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PAa3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUATIOB. T€OpUs CTPOEHUS OPTraHUYECKUX
coenuuenuil A. M. bytieposa, e€ ocHOBHBIE 1OJI0KeHU. CTPYKTYpHBIE (POPMYJIIbI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHMHUYECKAas CBS3b B
OpPraHWYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o KiaccU(pUKaMU OpraHudyeckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCIUHEHUN (CUCTEMaTW4ecKas) U TPUBUAIbHBIC Ha3BaHUS
BAKHEHUIIINX NPEICTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMyi OPraHUYECKUX BEIIECTB U MaTepHUalaMU Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ OpPraHMYECKHX BEIIEeCTB, HAOMIOJACHHE M OMNHCAHUE
JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKHX BELIECTB IpHU
HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psiag. Meran u 3TaH —
IpOCTEUIINe MPEICTABUTENN alIKaHOB: (U3MYECKHE U XHUMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHus] U TOPEHHs), HAXOXXIEHUE B MPUPOJE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PAN. DTUIEH U NPONWIEH —
OpOCTeHIlIne NPEACTaBUTEIN aJKEHOB: (PU3NYECKHE W XHMHUYECKHE CBOMCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTalMd, OKUCJIEHUA U
MOJINMEPHU3AIINH ), TOTyYEHUE U TPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u MerunOyrtaaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHne CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUI psil. ALETUIIEH
— TMPOCTEHIINIA TPEICTaBUTENb AJIKMHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMM T'MAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALINH,
TrOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTrpoeHue, (pU3NYECKUE U XMMHMUYECKHE CBOMCTBA
(peakiuu raJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue ceolcmea  (peaxyuu
2an102eHUPOBAHUSL U HUMPOBAHUSL), noyyeHue u npumenerue. TOKCUYHOCTh apEHOB.



['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMHM, NMPUHAJICKAIIMMA K Pa3IMYHBIM
KJIACCaM.

IIpupoaHple HMCTOYHUKH YIVIEBOXOPOAOB. lIpupoaHslli ra3 W IOIyTHBIE
He(dTanble ra3pl. Hedte u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUU, KaTaJUTUYECKui), mnuponus. [Ipomykrsl
nepepaboTKu He(pTH, UX MPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yroJib U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, Kojuiekuuu «Hed by
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUYECKOW paboThl: MOTyUYEeHUE 3TUIICHA U U3YYEHHE €TI0 CBOICTB.

Pacuérnsle 3agaun.

Bbluncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBa MCXOJHOTO BEIIEeCTBa MM MPOJYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKIIUN).

Kuciaopoaconepxamue opranniyecKue CoeAnHeHHs

IIpenenbHbIE OAHOATOMHBIE CHUPTBHL. MeETaHON M 3TAaHOJ: CTPOEHHUE,
bu3nueckue M XUMHYECKHE CBOMCTBA (peakUMd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOJAMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHbIe CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHoa U 3TaHOJIa Ha OPTaHU3M YEeJIOBEKA.

MHoOroaToMHble  COUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBAa (B3aMMOJEIHCTBHE CO HIETOYHBIMU
MeTalJlaMH, KaueCTBEHHas peaklus Ha MHOTOaTOMHBbIE crnupThl). JleiicTBUE Ha
opraHusM yesnoBeka. [[puMeHeHue riuepuHa U STUICHTITUKOJIS.

deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XUMUYECKHE CBOWCTBA.
ToxcuunocTth perona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, aLETAIBIACTHI: CTPOECHUE,
bu3nyueckue U XMMHUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIIMH), IOJYyUYECHUE U TPUMEHEHUE.

OmHOOCHOBHBIE MIpeIeIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHas
KHCJIOTBI: CTpOEHUE, (PU3NUecKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00mIue s
KJ1acca KUCJIOT, peakius aTepudukanumn), noixyyeHue u npumenenue. CreapuHoBas

W OJIEMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mplia
KaK COJIM BBICIIMX KAPOOHOBBIX KMCJIOT, KX MOIOIIIEE JIEUCTBUE.

Cnoxuble 3(QUpHl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [ muponus
cinoxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xxupos. buonorunueckas
pOJIb )KUPOB.

VYraeBoawl: cocTtaB, kjaccuukamus — yrieBoaoB  (MOHO-, JAU- U
nonucaxapubl). ['10ko3a — npocTeninii MoHOcaxapua: 0OCOOCHHOCTH CTPOCHUS



MOJICKYJTbI, (PU3UYIECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOICHCTBHE C TUAPOKCHIOM
meau(Il), okucnenre aMMuagyHBIM pacTBOpPOM okcua cepedpa(l), BoccranoBieHue,
OpOo>KeHHE TITI0KO3bl), HAX0XKICHHUE B PUPOJIE, IPUMEHEHHE, OMoJIorudecKas poib.
®dorocunTe3. PpyKTO3a KaK U30MEP TIFOKO3bI.

Kpaxman u nemnono3a Kak NpupojHbie noiuMepbl. CTpoeHue kpaxmana u
HeUNI03bl.  PU3MUEeCKMe W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAsI PEAKIUS C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX MpEBpaIlCHUIl:
poBe/IeHHEe, HAOJIIOJICHHE W OINHMCAHME JEMOHCTPALIMOHHBIX OMBITOB: TOpPEHHUE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugoM wmenu(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJACIHCTBHE TIJIUIEPUHA C
rugpokcugom meau(ll)), anpueruoB (OKMCIEHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) um ruapokcuaom wmemu(ll), B3aumonelcTBHE Kpaxmalla C HOJIOM),
IPOBEICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnsle 3anaun.

Berlunciennsi 1Mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa pEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHM4eckue COeIMHEeHHUS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIe OpraHndyeckue coeiuHenus. dusnueckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha mNpuMepe riaunuHa). buonorumyeckoe
3HaUYE€HUE aMUHOKHUCIIOT. [lenTunapl.

benku kak npupoaHbIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. IlepBuuHnas,
BTOPHYHAs M TPETHUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATypalltsl, KAYECTBEHHbIE PEAKIIUH Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HUX MPEBpalllCHUN:
HAOJIIO/ICHHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OCIKOB MPU
HarpeBaHUM, IBETHbIE PEaKIUU OEIKOB.

BrbicokomoJieKkyJIIpHBbIE COeIMHEHUS

OCHOBHbBIE TOHSATHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSAS MOJIEKYIsIpHAas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEAMHEHHN —
MOJIMMEPHU3ALIHS U MOJTUKOHICHCAIHS.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEHIECTB W HMX MPEBpaICHUN:
O3HAaKOMJICHHE C 00Opa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexxmpeaMeTHbIe CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBA3€M PU U3YYCHUHU OPTraHUYECKON XUMUU B
10 xmacce OCYIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-



HAYYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMU ISl OTIEIHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIA (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CHHTE3, Kiaccu(UKalMs, MepHOJUIHOCTh, HAOIIOICHNE,
HU3MEpEHHUE, YIKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusmka: wmarepusi, DJHEprusi, Macca, aToM, OJEKTPOH, MOJEKya,
OPHEPTreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIeCTBA, (DU3MUSCKHUE BEJTMUMHBI U SAMHHIIBI X U3MEPCHHSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHBHBIC BeliecTBa (O€IKH, YIJIEBOJBI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIbl, TOPHBIC MOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHOJOTHs: TNHINEBBIC TMPOAYKTHI, OCHOBBI PAllMOHAIBHOTO THUTAHUS,
MOTOIITUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETUYECKHE MPENapaThl, MaTEPUAIIBI U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAS N HEOPTAHUYECKAA XUMUSA

Teopernyeckue 0OCHOBbI XUMHH

XuMUYEeCKHil 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000j10UKa. DHEPreTUYECKUEe YPOBHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeneseHusl 3JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IJIEKTPOHHAS KOH(UTYpAIUs AaTOMOB.

[Iepronnueckuit 3akoH u [lepnoanueckas cucrema XUMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa. CBsA3b NMEPUOAMYECKOTO 3akoHa W IleproaMYecKOr CUCTEMBI
xuMHudeckux aneMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM M Mepuoaam.
3HavYeHue NEPUOANYECKOIO 3aKOHA B pPa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BuHJIbl XUMHYECKOW CBA3U
(koBaJIeHTHAsT HEMOJISIpHAs W TOJISIpHAsl, MOHHAS, MeTayuimdeckas). MexaHu3Mbl
oOpa3oBaHus KOBAJEHTHONW XHMHUYECKOM CBsI3M (OOMEHHBIM H JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa  MOJEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTALIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMUYECKON PEIIETKU.



[lonstue o mucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBast 1011 BemecTsa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. HomeHnknarypa
HEOPraHUYECKUX BeleCcTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3IMYHBIM KJ1accaM.

Xumuyeckas  peaknus.  Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHHS SHEPTUH PU XUMHUECKUX PEAKIIMX.

CKopocCTh peakuuu, e€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIe
peakuun. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMSAIONIME HA COCTOSHUE
XUMHUYeCKOro paBHoBecus. [Ipunnumn Jle [larense.

Onextponutnyeckas nuccormanysa. CuibHbIC U cladbie daeKkTpouThl. Cpena
BOJHBIX PaCTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IEIOYHAS.

OKUCITUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
neMoHcTpanus Tabnun «Ileproguyeckas cucrema XuMudeckux 3jaeMentos 1. U.
MemnzeneeBay, U3ydyeHHE MOJENEH KPUCTALIUYECKUX PEIIETOK, HAOMIOJCHUE U
OMHCaHWEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KAaTAJIM3ATOPA, OMPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TOMOIIBIO0 YHUBEPCATBLHOTI0 MHANKATOPA, PEAKI[UU HOHHOTO OOMEHA), TPOBEICHNE
MPaKTUYECKON paboThl « BiusiHre pa3nudHbIX (GaKTOPOB HA CKOPOCTh XUMUYECKON
peaxkuum».

PacuétHrle 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XHMHUYECKHX pPEaKkUuii, B TOM YHUCIE
TEPMOXUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBAs JOJISI
BEILIECTBAY.

Heopranuueckass xumust

Hemeramnel. Ilomoxxkenue HemetaiuioB B llepuoamueckon  cucreme
xuMuueckux sneMeHTtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nYeCcKue CBOMCTBA HEMETAJIOB. AJIJIOTPONHUS HEMETaUIoB (Ha MpuMmepe
KHCIIOpoa, cephl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHUJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSIUHEHUN ).

[IpruMmeHeHnEe BaXXKHENUIIINX HEMETAIUIOB U UX COEUHECHUMU.

Metannel. [lonoxenne merauioB B Ilepuoandeckor CUCTEME XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
atoMoB MeTasuioB. O0mue guiznueckue cBoiicTBa MeTauioB. CIiiaBbl METaJJIOB.
DNEeKTPOXUMHUUECKUI Pl HAMIPSKEHU METAJIOB.



XUMUYECKHE CBOWCTBA BAXKHEUIIMX METAIUIOB (HATPUM, KaJMil, KaJlbIUH,
MarHui, aTlOMUHUM, ITMHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUM.

OO6mue crocoObl MoJydeHUss MeTauioB. [IpumMeHeHne MeTaioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUN:
M3YUYeHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 0Opa3l0OB HEMETAJIOB, pEIICHUE
OKCIICPUMEHTAIBHBIX 3a/1a4, HaONIOJCHWEC M OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX ONBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMHHHUS C PacTBOpaMu
KHUCJIOT U IIEJI0Uel, KaYeCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI METAJLJIOB).

PacuétHbie 3amaun.

Pacuérel Maccel BelecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIHWYECTBY
BCIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIONIUX B PEaKIUH BEIIECTB,
pacuéThl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
13 BEILIECTB UMEET MPUMECH.

X¥MHUS U KU3Hb

Ponp xuMum B 0OeCriedeHUH SKOJIOTHYECKOM, SHEPreTHYeCKOW W IHIICBOM
0€30MacCHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX MeETOAaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YECHUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB W MATEPUAIOB: BAKHEUIINE CTPOUTEIbHBIE
MaTtepuaiabl, KOHCTPYKIIMOHHBIE MAaTepHajbl, KpAacKH, CTEKJIO, KepaMHKa,
MaTtepuaibl sl 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbIC
yaoOpeHus.

XuMHslI W 3J0pOBbE 4YEJIOBEKA: IMPABWJIA HKCIIOJb30BAaHHS JIEKAPCTBEHHBIX
MpernapaToB, IMpaBuia O€30MacHOr0 UCIIOIL30BAHMS TIpernapaToB OLITOBOM XUMHUH B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpraHndeckord xuMuu B 11 Kilacce oCylIeCTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX IIOHSITHH, TaK W TOHATUH, SBISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mMe eCTECTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KiaccuuKaius, MepUOJUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusznka: MaTepusi, SHEPrusi, Macca, aTOM, JIEKTPOH, NMPOTOH, HEUTPOH, HOH,
M30TOM, PAIUOAKTUBHOCTh, MOJIEKYJIa, SHEPTe€TUYECKUN YPOBEHb, BEIIIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3MUECKUE BEIUYMHBI U CAUHUIBI UX
W3MEPEHHUS, CKOPOCTh.



buosorusi:  kieTka, opraHu3M, DJKocHcTeMma, Ouocdepa, Makpo- ¢
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE TTOPOJBI, TIOJE3HBIE MCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoOTHsA: XUMHYECKash MPOMBIIUICHHOCTh, METALTyPrHsi, MPOU3BOJCTBO
CTPOUTENBHBIX MaTEPHAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, ITHIIEBAS
MPOMBIIINICHHOCTh,  (papMarieBTHUeCKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHUX TIPerapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHAJIOB,
AJICKTPOHHAS MTPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OoOy4YarolmMUMHUCsL TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJMEeTHbIM H MOpeaAMeTHhIM). HaydHo-MeToauueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOTPAMM CPEIHEro OOIIETo
00pa30BaHUs SBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B COOTBETCTBUM C CHCTEMHO-JACITEIBHOCTHBIM TOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHMS MpeIMeTa «XHUMHUsS» Ha YPOBHE CPETHEro
o011ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYAIONIUMHUCS POCCHHCKONW TIpakKTaHCKOW HMJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEIICHHIO;

HaJU4Yue MOTUBAIIMHU K 00YUCHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKHUX TPAJAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYalolUXcs PYyKOBOJICTBOBAaTbCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBbTYpbl U CHOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHUS MpeaMera «XHUMHS» JOCTUTAITCA B
€AMHCTBE YYEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJeaJaMu POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMHU W  TpaBWIAMH  TOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  MpoIleccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JIuyHOCTHBIE pe3yibTaThl OCBOCHUSA MpeaMeTa «XUMHS»  OTPaXKaroT
chOpMHUPOBAHHOCTh OTBITA TIO3HABATEILHONM ¥ TMPAKTHYECCKOW JEATEIHLHOCTH
OOyJaroIIMXCs M0 peaju3aliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpa’KaaHCKOr0 BOCIMTAHUA:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEM,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS O COLUMAJIbHBIX HOPMax MW MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOI TBOPYECKOM JAESITEIIbHOCTH IPU CO3/IaHUN YUEOHBIX
IIPOEKTOB, PEIICHUH YUEOHBIX U TO3HABATENIbHBIX 3a/a4, BHIITOJHEHUN XUMUYECKHX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY M
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJOB YUYEOHOU AESTENbHOCTH;

2) NIaTPHOTHUYECKOIr0 BOCIINTAHUS:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIHIO
OTEUYECTBEHHON XUMUHU;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JOCTH)KEHHS] HAayKH €CThb pPe3yJbTaT
JUINTENbHBIX ~ HAOJIOIEHUH, KPOMOTIMBBIX 3KCIEPUMEHTAIbHBIX  ITOHCKOB,
IOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeca U M03HaBaTEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MOCIIEYIOIIEM aHATIU3E
uH(pOpMAaIH O NEPEAOBBIX JTOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUs, STUYECKOT0 NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILIEHUs, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJECHUE M MOCTYIKH CBOUX TOBapHILEH C
NO3ULMKA HPAaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHHE IOCIEICTBHI 3THX
MOCTYTKOB;

4) popmMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHUMAaHUS LEHHOCTEH 310poBOro U 0Oe3omacHoro odpasza JKHU3HW,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DHM3HUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COOIOJIEHUsT TIpaBUJI O€30MacHOro OOpalieHus C BEIIeCTBaMU B OBITY,
MOBCEAHEBHOM KM3HU U B TPYIAOBOM JEATEIHHOCTH;

NOHUMAaHUS UEHHOCTH MPaBWI HHIMBHUIYAJIbHOTO M  KOJJIEKTHUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBBIO U XKU3HHU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN W HEMPHUATHUS BPEAHBIX MPUBBIYEK (YyMOTpeOJICeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
JEATeNIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrUX BHAAX
NEATENIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUM TNPAKTUUYECKUX 3aJ1ay
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



WHTEpEca K MPAKTUIECKOMY M3YUEHUIO0 MPOGECCUil Pa3IMdHOTrO PoJia, B TOM
YKCJIe HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXKEHHUS K TPYAY, JIOIAM TPyJa U Pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBUIYATbHON TpPaCKTOPUH
oOpaszoBanus, Oyaymied mpodeccur W peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
oTpeOHOCTEH 00ITeCTBA;

6) 3K0JI0TNYeCKOro BOCIIUTAHMS:

HKOJIOTUYECKHU 1I€JI€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBaHMS KM3HU Ha 3€MIIE;

MOHUMAaHUSI TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MIPUPOJTHON U COLMAIIBHOU CPEJIbI;

OCO3HAHMSI HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHIKEHUW XUMHH  JUIS
pEIIeHUs BOIPOCOB PAIlMOHAILHOIO MPUPOAOTIONB30BAHNS;

AKTUBHOIO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAOUIEH
MPUPOIHON cpelle, YMEHHsSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTHYECKHUE
MOCJEACTBUA NMPEANPUHUMAEMBIX IEUCTBUN U MPEJOTBpALIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOT0 MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeSATebHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHMKATUBHON M COIMAIbHOU
MPAKTUKE, CIOCOOHOCTH W yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c()OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHUMAaHUSl CHenU(PUKA XUMHUM KaK HAyKH, OCO3HAHHS e€ poiu B
bopMHpPOBaHUN PALMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeCcTaBiIeHUusl 00 OKpYKarollleM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHH JUII  COBPEMEHHOM
[UBWIM3AIMK: B €€ TYMaHUCTUYECKON HAITPaBJICHHOCTH U BaXKHOM POJIM B CO3/IaHUU
HOBOM 0a3pl MaTepualbHOW KYJbTYphl, pEHIEHUH TIJI00aTbHBIX MPoOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, NMUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHHM MEAMIIMHBI, OOCCTICUCHUH YCIIOBUUN
YCHENIHOTO TPY/Ia M SKOJOTUYECKH KOM(POPTHOM KUZHH KAXKIOTO YieHa OOIIECTRA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYHIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4yaeMble 3HAHUSA JJISl aHAJU3a U OOBSICHEHUS SIBIICHUI OKPY’KaIOIIEro MHUpa U



MIPOUCXOMSIINUX B HEM U3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTFOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIOJb30BaTh XHUMHYECCKUE 3HAHUS IS
pelIeHus MPoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTepeca K TO3HAHHUIO M UCCIIeI0BATEbCKON ACSITENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTHBHOMY IIOJyYEHHUIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSAMMU;

UHTEepeca K 0COOGHHOCTSM TpyJa B pasNUYHBIX cepax mpodecCHOoHaTHLHON
NESTETHHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMeTra «XuMus» Ha
YPOBHE CpeAHET0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble A (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOyYArONTUXCS
MEXTUCITUTUTMHAPHBIC (MEXKIIpEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIEeOU(PHKY METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliece, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHs, KCCIieI0BaHNe, HAOIIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U JIpyTHUE);

yYHHUBEpCaJIbHbIC ydeOHBbIC NEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATUBHBIC,

pETYJISTUBHBIE), oOecreynBaroIme dbopmMupoBaHue (GyHKIHMOHATIBHOM
IPAaMOTHOCTH M COLUAJIbHON KOMIETEHIIMU 00yYaronInXcs;
CIIOCOOHOCTB o0yyaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBUSI B MIO3HABATEIBHON U COIMAIIBHOM MTPAKTHKE.

MeranpeaMeTHbie pe3yabTaTbl OTPAXKAIOT OBIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PETrYJATHUBHBIMU
JICCTBUSIMU.

Osjaaaenue YHUBEPCAJIbHBIMHA y4eOHBbIMH Mo3HaBATEJbHBIMH
AeHCTBUSAMM:

1) 6a30Bble JJoruveckue aeMcTBusi:

CaMOCTOSATETLHO  (OopMyIHpOBaTH W aKTyaIM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCIIATh LENU JCITEIbHOCTH, 3aJlaBasi NapameTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTAThI ACATEILHOCTH C MOCTABJICHHBIMU 1LICJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHA TOHSITUA W yCTAHABIMBATH UX B3aMMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS 1J11 OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEpUU [UIS KIaccU(UKAMU BEIIECTB H
XAMUYECKUX PEAKLINM;

YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHBIC CBS3W MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJCHHS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M TMPOTUBOPEUUS B PpPacCMaTpPUBAEMBbIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSIThH B MPOLIECCE MO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJIEINIH, MPEOOPA30BBIBATH MOAEIbHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) DJIEMEHTA, XUMUYECKas (hopMyJia, ypaBHCHUE XUMUYECKON peaKIuu
— TPU pPEIICHUH y4eOHBIX MO3HABATEIbHBIX W MPAKTUUECKHUX 3a/ad, MPUMEHSThH
Ha3BaHHbBIC MOJICTbHBIC MPECTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCIIEeI0BATEIbCKHE JeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJ0OB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
pEeaKLunii;

dbopMyIMpOBaThH IEIH U 33J1a4l UCCIICIOBAHMS, UCTIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAue€CTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIaJIETh HAaBBIKAMHU CaMOCTOSTEJIPHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJ0M
mporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIupoBaTh
0000IIEHUS U BBIBOABI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIIEIOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOCIIaHHON paboTE;

npuoOpeTaTh OMBIT YYEHUUECKOM HWCCIETOBATEbCKOM W MPOEKTHOM
JEATeIbHOCTH, TMPOSBIISTh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHUSL.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX HWHGopManuu (HaAy4dHO-
NoNyJisipHasl JIUTepaTypa XUMHUUYECKOTO COJIEpXKaHUs, CIPAaBOYHBIE MMOCOOUSs,
pecypcel MHTEpHETA), aHaTM3upoBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (PopM
MpeACTaBICHUS, KPUTHYECKU OLICHUBATH eé JOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3MYHBIE METOIbI MPU TIOUCKE H
orbope wmHpOpPMAIMKA, HEOOXOAUMOM IS BBINIOJTHEHUS YYEOHBIX 3a1a4
OTPEEIEHHOTO THUIIA;

npuOOpeTaTh OMBIT WCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTHUMANBHYIO  (GOpMY  TPEACTABICHHUS
uHdopmaIuu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU PadOTE C XUMUYECKOM
uH(popMaIeil: NPUMEHATh MEXNpeaMeTHble ((U3nUecKue U MaTeMaTUUYECKUE)
3HAKU ¥ CUMBOJIbI, (pOpMYJIbl, a00OpEBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJUYECKHE CpEICTBA
HATJISATHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI B XOJC Iuajora W/wuiu
JTUCKYCCHHW,  BBICKa3bIBaTh  HWaACH, (OPMYJIUPOBATh CBOM  MPEIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHHSI TIPE/ITIOKEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3eHTAIlMell pe3yiabTaTOB IMO3HABATEIILHON NESITEIbHOCTH,
TIOJIYYCHHBIX CAaMOCTOSATEIBLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJTHECHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYCCKOW PabOThI MO MCCIICIOBAHUIO CBOWCTB
W3y4aeMbIX BEIIECTB, pean3allid y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX WCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXIeHHSI © 0OMEHA MHEHUSIMHU.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeCTBUSIMMU:

CaMOCTOSITETILHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIIBHYIO
NEeSATENBHOCTh, Ompenensis e€ Ienu W 3aJa4yd, KOHTPOJHUPOBATH W TIO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAJaraéMblii ajiropuT™M JACHCTBUM Mpu
BBITIOJIHEHUU YYEOHBIX U UCCJENOBATENbCKUX 3aj7ad, BBIOMpaTh HaumOoJee
3G (EKTUBHBIN CIOCO0 HMX pEIHICHUS ¢ YYETOM TIOJNYyYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIh CBOCH JCATEIHPHOCTHA HA OCHOBE CaMOaHAIH3a
CaMOOIICHKH.

NNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuuyeckas XUMHSI»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  MPEACTaBICHUM O XUMHUUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,



B (OPMUPOBAHWUU MBINIUICHUS W KYJIbTYpPhl JHYHOCTH, €€ (DYHKIIMOHATBEHON
IPaMOTHOCTH, HEOOXOUMOM /I PEIICHUS] TPAKTUYECKUX 3a]1ad M IKOJIOTHIECKU
000OCHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMON  XMMHWYECKUX  3HAHWM, KOTOpas  BKIIKOYAET:
OCHOBOTOJIAaralolue TMOHATHS (XUMUYECKUN DJIEMEHT, aToM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢dopmyina (pa3BEpHyTass M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHANbHAS IPYIINa, paauKal,
M30MEPHS, U30MEPBI, TOMOJIOTHYECKUH PSiJl, TOMOJIOTH, YTII€BOJAOPOIbI, KUCIOPO U
a30TCOAEPKAIINE COEAUHEHHs,, MOHOMEp, IIOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUM M 3aKOHbI (T€OpUS CTPOCHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXKallue B OCHOBE IMOHUMAHMUS TMPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (DAKTOJOTMYECKUE CBEICHHUS O CBOWMCTBaX, COCTaBe, MOJYyYCHUH U
0€30MacHOM HCIOJIb30BAHUU BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTb YMEHHMM BBISBISATH XapaKTepHbIC MPU3HAKU TTOHATHM,
YCTAHABIMBATh MX B3aUMOCBS3b, MUCIOJIb30BATh COOTBETCTBYIOIIUE IMOHSITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPAIICHNUN OPraHUYECKUX COCIUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHUI HCIIOJIB30BATh XUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyJl OpraHMYECKMX BEIIECTB U YPaBHCHUN XUMHUUYECKUX pEaKIui,
M3TOTABJIMBATh MOJEIU MOJIEKYJ OPTaHWYECKHMX BEHIECTB I WLIKOCTPALIMU HX
XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJIC)KHOCTh HM3YYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HMX COCTaBY M CTPOCHUIO K ONpPEACIEHHOMY
KJIacCy/Tpynmne coeAuHeHu (yrieBOJOpO/Abl, KHUCIOPOJI M a30TCOAEpKalue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEIMHEHHMS), JlaBaTh WM Ha3BaHUS IO
cucreMarnuecko HomeHknatype (IUPAC), a Takke nmpuBOIuTH TpHUBHUATILHBIE
Ha3BaHUSI OTACJIBHBIX OPraHMYECKHX BEUIECTB (ITHIICH, NPOIMIICH, AalleTUJIEH,
ATUJICHTJIMKONb, TIULEPUH, (DeHos, (opMaabIaeru, arneTanbAeTua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, 1eJITi0JI03a, TIUIUH);

chOpMHPOBAHHOCTh YMEHHS OINPEACHATh BHABl XHUMHYECKOW CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiecTB A. M. bytnepoBa jis1 00bsICHEHHUST 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBA U CTPOCHUS; 3aKOH COXPAHECHUSI MACChI BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3HUECKHC
U XMMHYECKHE CBONCTBA THUIWYHBIX MPEACTABUTENICH pPa3IUYHBIX KJIACCOB
OpraHMYeCcKUX BEIIeCTB (METaH, 3TaH, 3TUJICH, MPONWIEH, alleTHUIIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJ, 3TAHOJI, TUJIEHTJIMKOJIb, TJULEPUH, (PeHOII,
aneTagbJeru, MypaBbUHas U YKCyCHasi KMUCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,
AMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CbIpbs (HE(DTh, TPUPOAHBIN ra3, yroyb), CIOCOObI UX NEPEPAOOTKU U IPAKTUUECKOE
MPUMEHEHUE TIPOYKTOB MEPepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOIYKTa
PEaKINU 1O U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITNH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIaJACTh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCTIIOJIb3YEMbIX B XUMHUHU MIPU U3YyUYEHUHU BELIECTB U
XUMHUYECKUX SIBICHUHN (HaOJIIOJeHUEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIUPOBAHMUE),
UCIIOJI30BaTh CHUCTEMHBIC XHMHUYECKHE 3HAHUS JUIS TPUHITHS pEUICHUH B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJII0/IaTh MpaBuila MOJIb30BAHUS XUMUYECKOM
MOCY/IOM U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXKe IpaBWJIa OOpalleHUs ¢
BEII[ECTBAMHA B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBITOJTHEHHIO JT1a0OPaTOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBAHHOCTh YMEHHWH TUTAHUPOBATH W BBITIOJHATh XWMHYCCKHM
HKCIIEPUMEHT (TIPEBPAILIEHUS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUHU, MTOTYUCHUE
ATUJICHA ¥ U3YYEHHUE €TI0 CBOMCTB, KAYECTBEHHBIC PEaKIIM OPTaHUYECKUX BEIIECTB,
JieHaTypaius OeJKOB IPU HArpEeBaHUU, IBETHBIE PeaKIMKU OCJIKOB) B COOTBETCTBUU
C TMpaBUJaMU TEXHUKH OE30MAaCHOCTH TMpU OOpalleHHH C BEMIECTBAMHU W
7a00paTOpHBIM  O00OpYAOBaHHEM, TMPEACTABIATh PE3YyJIbTaThl XUMHUYECKOTO
JKCTIEpUMEHTa B (OpMe 3alucu ypaBHEHUNM COOTBETCTBYIOIIUX PEAKIUA U
bopMyIMpPOBaTh BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh yMEHUH KPUTUYECKH aHAIM3UPOBATH XHWMHUYECKYIO
uHpOpMAITNIO, TOJYy4aeMyK0 U3 pa3HBIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, HTepHET U Apyrux);

chOpMUPOBAHHOCTb  YMEHHMH  cOOJtOAaTh  TpaBWJa  JKOJIOTHYECKU
1eJeCO00pa3HOro TMOBEJIEHUA B OBITY M TPYJIOBOM JEATEIBHOCTH B LEIAX
COXpPAHEHHSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON CpeIbl, OCO3HABATH



OMAacCHOCTh BO3JICUCTBUS HA JKMBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTraHUYECKUX
BCILIECTB, MOHMMas cMmbIca Tokazarens II/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MPEAOTBPALICHUS KX BPEAHOTO BO3JCUCTBUS HAa OpPraHu3M
YEJI0BEKa;

JUIs 00Y4YaronIuXcsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBIICHUM;

JUIS CIIETBIX M CJIA00BUAAIIMX OOYyYaroIMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HadueHui JI. bpaitns qis 3anmucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMHUS» OTPAKAIOT:

c(hOPMUPOBAHHOCTb  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUWA TPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JHYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOM ISl pEIIeHUsI MPAKTUYECKHUX 3a/1ad U IKOJOTHUYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBbIO U MPUPOJTHOU Cpefie;

BJIAJICHUE  CUCTEMON  XMMHWYECKUX  3HAaHMH, KOTOpas  BKIIKOYAET:
OCHOBOTOJIAralolue MOHATUSA (XMUMHUYECKUUA 3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHMS, XMMUUYECKAs CBSI3b
(KoBaJIeHTHasl, MOHHAs, METAUTUYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUMNBl ~ XUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOJMUTHI, HEIIECKTPOJIUTHI,
ANEKTPOJUTUYECKAST JIMCCOLHUALMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccorumanuu, nepuoanuecknii 3akoH Jl. M. MeHnneneena,
3aKOH COXPAHEHMsS] MAacChl BEIIECTB, 3aKOH COXPAaHEHMS U MPEBPAIICHUS SHEPTUU
NpU XUMHUYECKUX PEAKIMUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMUECKUU SI3BIK XUMUU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIME B OCHOBE ITOHMUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTMYECKUE CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€3011aCHOM MCIOJIb30BAHUH BAKHEUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUUECKON JIEATCIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTb YMEHHMM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHATHM,
YCTaHaBIMBATh MX B3aUMOCBS3b, MUCIOJIb30BATh COOTBETCTBYIOIIUE IMOHSITHUS IMPH
ONMCAaHUY HEOPraHUYECKUX BELIECTB U UX MPEBPALICHUM;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIS
cocTaBieHus (OpMyJ BEIIECTB M  yPaBHEHUM XUMHUYECKUX  PEaKIuH,



cucrtematnueckyto HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTAEIbHBIX
HEOPraHUYEeCKUX BelleCTB (yrapHblid ra3, YIJIEKUCIBIM Tra3, aMMHaK, raméHas
U3BECTh, HETALIEHAS U3BECTh, IUTHEBAS COAQ, IUPUT U IPYTHE);

c(hOpMUPOBAHHOCTb YMEHUM ONpPEIEATh BaJIGHTHOCTh U CTETIEHb OKUCJICHUS
XMMHUYECKUX AJIEMEHTOB B COCIMHEHUAX PA3JIUYHOrO COCTaBa, BUJ XUMHYECKOU
CBSI3U (KOBaJEHTHAs, MOHHAsS, METAJJIMYECKasi, BOJOPO/IHAS) B COSUHEHUSIX, TUI
KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BeIlleCTBa (aTOMHAasi, MOJEKYJIspHAas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJINBAaTh MPUHAIIC)KHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY KIAcCy/TpyImie
COCIMHEHUM (MPOCTHIE BEIIECTBA — METAJUIbl U HEMETAIIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTb YMEHUM PACKPBIBATH CMBICI MEPUOJAMUECKOTO 3aKoHa JI.
N. MenpeneeBa U IEeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, O0BICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (QYHKIINU;

chOpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHUX »dJeMeHTOB 1—4 mnepuonoB llepuoanueckoir CHCTEMBI
xummudeckux snemMeHtoB [[. M. MenneneeBa, ucnosib3ysd MHOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
VM3MEHEHUS CBOMCTB XMMHMYECKHX JJIEMEHTOB M MX COCIWHEHUU MO MEPUOAAM U
rpynmnam [lepuoaudeckoit cucTeMbl XuMUYECKUX 3y1eMeHToB JI. 1. Menneneena;

chOpMUPOBAHHOCTb yMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XMMHUYECKUE CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOM CBS3M MEXIY HEOPTraHUYECKUMHU
BEIIIECTBAMU C IMIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUI;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHUYECKHUE PEAKIUU TIO
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarupyrollux BEIIECTB, TEIJIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
pEeaKIy, yYacTHIO KaTaau3aTopa);

chOpMHUPOBAHHOCTh YMEHUW COCTABJISITH YPAaBHEHUS DPEAKIUN pPa3TMUHBIX
THUIIOB, TIOJTHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT 0 KOHIIA;

c(hOPMUPOBAHHOCTb YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAQUECTBEHHBIM COCTaB PA3JIMYHBbIX HEOPTaHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;



chOpMHPOBAHHOCTh YMEHHHM PacCKphIBaTh  CYIIHOCTh  OKHCJIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIU MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniuin Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IPOMBIIUICHHOTO MOJIYYEHHUsS CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOMIMX HAy4YHBIX MNPHUHIUIIAX U
HKOJIOTUUECKUX MPOOIeMax XMMHUUYECKOT0 TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh yYMEHUI TPOBOJIUTH BBIYHCICHUS C HCIOJIH30BAHUEM
TIOHATHS «MACCOBas JI0JIS BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHH T'a30B MPU
XUMHUYECKUX PpEaKIMsIX, MacChl BEIIeCTBA WIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O00BEMY OJIHOTO M3 YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMS] MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJI0/IaTh MIPABUIIA MOJIH30BAHUS XUMUYECKOM
MOCY/ZI0OM U J1TabOpaTOpHBIM OOOpYJOBaHHMEM, a TaKXKe IpaBWia OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPaTOPHBIX
XUMUYECKUX OTBITOB;

chOpMHUPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBITIOJHATh XWMHYECKHM
HKCIIEPUMEHT (pa3ioKeHHEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
OMpENIeNICHUE Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI  YHUBEPCAIHHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKkiluu,
peaknuu MOHHOTO OOMEHAa, KA4eCTBEHHBIC pPEaKIn Ha CyiabdaT-, KapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAJBHBIX 3aJad MO
teMam «Mertamnb»y u «HeMmeranne») B COOTBETCTBHM C MpPaBHIAMH TEXHHUKU
0€30macHOCTU TIPU OOpaIlleHUH ¢ BEIIECTBAMU U Ja00OpaTOPHBIM 000PY/I0BAHHEM,
NPEACTaBIATh PE3yJAbTAaThl XMUMHUYECKOrO DJKCIEepUMEHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIM U POPMYITUPOBATH BEIBOAbI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uHpopMalMio, TMOJy4aeMyl W3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHA  COOJIIOMAaTh  TpaBUjia  JKOJOTHUECKH
1IeJ1eCO00pa3HOr0 TMOBENEHUS B OBITY W TPYIOBOM NEATETBHOCTH B ILEISAX
COXpPaHEHMSI CBOETO 3/I0POBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KUBbIE OPTaHU3MBbI ONPEEIEHHBIX BEIECTB, TOHUMAsI



cmbicn mokazarens IIJIK, mosicHaTe Ha mpuMepax cmocoObl yMEHBIICHUS H
MPENOTBPAIICHUS X BPEJHOTO BO3/ICMCTBUS HA OPraHU3M Y€JIOBEKA;

JUIs 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHWS BEIICCTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIIETBIX M CIa0OBUIASIIMX OOYyYaroIMXCS: YMEHHE HCIO0JIb30BaTh
penbeHO-TOYCUHYIO cucTeMy obo3HadeHuil JI. bpaitnsg mis 3anmcu XUMHUYECKHX

dbopmyi.
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24 Prpo Y AOPOR 3 1 https://m.edsoo.ru/bad8c664
uX nepepadoTka
Hroro no pazaeny 13
Paznen 3. Kuciopoacoaep:kamue opraHndeckue coeJuHeHUs
3.1 Cruptel. Genon 3 https://m.edsoo.ru/c21487e3
Anpbneruasl. KapOoHOBBIE KUCITOTHI.
3.2 Aerii P 7 1 https://m.edsoo.ru/e34544ec
CrnoxHble 3(¢upbl
3.3 VriaeBoanl 3 2 https://m.edsoo.ru/3c527¢b8




Wroro no pazneny 13
Pasnen 4. A3orcoaep:xainue opranudeckue coemHeHus!
4.1 AmuHBI. AMUHOKHUCTIOTBI. benku 3 https://m.edsoo.ru/649533ea
Wroro no pazneny 3
Paspnen S. BeicokoMoJIeKy IS pHBIE COEIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://m.eds00.ru/46729785
Wroro no pazaeny 2
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2
11 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM (undposrre)
Ne n/n mporpamMmb Beero Kontpoabusie | TlpakTnieckne | ogpaszoBareabHble
padoThI padoTshI pecypebl
Pa3nea 1. TeopeTuueckue 0CHOBBI XUMHUU
Ctpoenue aTomoB. [lepuonnueckuii 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 3 https://m.edsoo.ru/d276bd7b
anemenToB 1. 1. MenzaeneeBa
Ctpoenue BemecTBa. MHOrooOpasue
12 P H P 4 https://m.edsoo.ru/1 1edbb8f
BEIIECTB
1.3 XUMHUYECKUE peaKun 6 1 1 https://m.edsoo.ru/737884fd
Htoro no pazaeny 13

Pasnen 2. Heoprannueckasi Xumust




2.1 MeTtauisl 6 https://m.edsoo.ru/3a6bf2a9
2.2 Hemertamnbl 9 https://m.edsoo.ru/d14bd5a6
3 CBs13b HEOPraHUYECKUX U OPTaHUUECKUX ) hitps//m.cdsoo.ru/d14bd5a6
BEILLIECTB
Wroro no pazneny 17
Pa3nea 3. XumMusd u JKH3Hb
3.1 XUMUS U KU3HD 4 https://m.eds00.ru/9173971d
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34




IHHOYPOYHOE IIVIAHUPOBAHHUE

10 KITIACC
KoanuecTBo yacos JJIeKTPOHHbIE
Ne Hara uugposeie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero U3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl

[IpenmeT opraHuyecKol XUMUHU, €€

1 https://m.edsoo.ru/9184b457
BO3HUKHOBEHHE, Pa3BUTHE U 1 0 0

03.09.2026
3HaYECHUE

Teopust cTpoeHUs OPraHUuYECKUX

2 coeaunenuit A. M. bytneposa, eé 1 0 0 10.09.2006  https//m.edsoo.ru/dc74baa7

OCHOBHBIC ITOJIOKCHUA

[IpencraBienue o knaccupuxanuu
OpFaHI/I'-IeCKI/IX BCIICCTB.
3 Homenkiatypa (cucremMaTnyeckas) 1 0 0 17.002026  htps://m.edsoo.ru/d32178fb
" TPUBHAJILHBIC HA3BAHUS
OPraHu4YCCKuUX BCUICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,

1 0 0 :
TOMOJIOTHYECKUH PS/I 24.09.2026 https://m.edsoo.ru/dbbea761

Meran u 3TaH — npocTeunimne

1 0 0 .
MPEACTABUTENH AJIKAHOB 01.10.2026 https://m.edsoo.ru/6edcc394

AJIKEHBI: COCTaB U CTPOCHHE, | 0 0
CBOICTRA 08.10.2026 https://m.edsoo.ru/6b14aflc

OTUJIEH U MPOMUIEH — MpocTeiIne

1 0 0 . .
MIPEACTABUTENH AJIKCHOB 17.10.2025 https://m.edsoo.ru/324d177c




10

11

12

13

14

15

16

[TpaxTrueckas padota Ne 1.
«Ilomy4yeHnue sTUICHA U U3yUeHUE
€ro CBOMCTB»

Ankanuensl. bytaauen-1,3 u
MetunoyTtaaueH-1,3. [omyyenue
CHHTETUYECKOTO KayuyKa U Pe3UHBI

AJIKUHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUU PSI.
AueruieH — npocTteimui
MIPEACTaBUTENH AIIKHHOB

Brrunciienus 1o ypaBHEHHIO
XMMHYECKOW peaKuu

ApeHbl: O€H3011 ¥ TOTYOJL.
TOKCUYHOCTH APEHOB

I'eneTnueckas cBs3b
YTJIEBOIOPOAOB, TPUHAISKAIINX K
pa3IMYHBIM KJaccam

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOJOB: MPUPOAHBIN a3 U
MOIMyTHBIE HEPTAHBIE ra3bl, HEPTH U
MIPOIYKTHI €€ mepepadoTKu

IIpupoaHbIE HCTOYHUKH
YIJIEBOJOPOIOB: IPUPOAHBIN a3 U
MOITy THBIE HE(TSIHBIE Ta3bl, HEPTH U
MIPOJIYKTHI €€ mepepadoTKu

KonrponsHas pabota no pasuery
«YTIeBOAOPOABD)

24.10.2026

07.11.2026

14.11.2026

21.11.2026

28.11.2026

05.12.2026

12.12.2026

19.12.2026

26.12.2026

https://m.edsoo.ru/d6¢45517

https://m.edsoo.ru/437{83fa

https://m.edsoo.ru/f25dffed

https://m.edsoo.ru/498fe87b

https://m.edsoo.ru/589d3ddd

https://m.edsoo.ru/ba48c664

https://m.edso00.ru/397¢2d83

https://m.edsoo.ru/51fade52

https://m.edsoo.ru/1b2bcldd




17

18

19

20

21

22

23

24

25

26

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:

METaHOJI U OTaHOJI. BOI[OpOI[HaH
CBA3b

MHOroaToMHbI€ CIIUPTHI:
STUJICHIJIMKOJb U TJIULIEPUH

®DeHOoI: CTPOEHUE MOJIEKYJIBI,
bu3HYECKre U XUMUIECKHE
CBOMCTBA, IPUMEHEHHE
Anpreruasl: GopMalbIeTua U
aneTanpaerull. AleToH
OZIHOOCHOBHBIE MPEIECIIbHBIC
KapOOHOBBIE KUCIIOTBI: MypaBbHHAs
U YKCYCHas

[TpaxTrueckas padorta Ne 2.
«CBolCTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

CTCapI/IHOBaH 1 OJICMHOBAasd
KHCJIOTBI, KaK MPEACTaBUTCIIN
BBICHIHUX Kap6OHOBBIX KHUCJIOT

MbL1a Kak cOJIM BBICHIMX
KapOOHOBBIX KHCIIOT, MX MOIOIIIEEe
JICUCTBUE

CnoxHble 3¢Upbl KaK MPOU3BOAHbIE
KapOOHOBBIX KUCIOT. ['uaponu3
CJIOXKHBIX 3(ppoB

Xupsr: runponns, npuMeHeHuHe,
Ounosornyeckasi pojb )KHPOB

09.01.2027

16.01.2027

23.01.2027

30.01.2027

06.02.2027

13.02.2027

20.02.2027

27.02.2027

05.03.2027

12.03.2027

https://m.edsoo.ru/c21487e3

https://m.edsoo.ru/8f6435¢c8

https://m.edsoo.ru/5126bc5e

https://m.edsoo.ru/e34544ec

https://m.edsoo.ru/b4e183¢c2

https://m.edsoo.ru/6c86242¢

https://m.edsoo.ru/fe622475

https://m.edsoo.ru/c1685d61

https://m.edsoo.ru/fbb68558

https://m.edsoo.ru/399f1ca8




27

28

29

30

31

32

33

34

VYTIIeBoIbI: COCTaB, KiIacCUpUKAITHSI.
Baxwueriue npencTaBuTeNu:
TIII0K03a, (PpyKTO3a, caxaposa

Kpaxman u nemnronosa kak
MIPUPOAHBIE ITOJIUMEPEI

KonTponbnas pabota mo pazaeny
«Kucnopoaconepxaiue
OPraHUYECKHE COCIUHEHUS

AMUHBI: METWJIAMHWH U aHWJINH

AMUHOKHCIIOTHI Kak aM(pOTepHbIe
OpPraHWYECKHUE COCTUHEHUS, HX
ounosiornyeckoe 3HaueHue. [lernrnael

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS

OcHOBHbBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN

OcHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[InmacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

19.03.2027

02.04.2027

09.04.2027

16.04.2027

23.04.2027

30.04.2027

14.05.2027

21.05.2027

https://m.edsoo.ru/3¢527eb8

https://m.edsoo.ru/d3aelc63

https://m.edsoo.ru/16634947

https://m.edsoo.ru/d543f4c6
https://m.edsoo0.ru/649533ea

https://m.edsoo.ru/5473228

https://m.edsoo.ru/cec68ba7

https://m.edsoo.ru/46729785




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KontpoJsbHbie

Bcer
cero padoThI

IIpakTHuyeckue
padoThI

JlaTa
H3yYeHHUs

DJIEKTPOHHBIE
undposBbie
o0pa3oBare/ibHbIE

pecypchbl

XUMHAYECKUH DJIEMEHT. ATOM.
DeKTpoHHas KOH(UTYpaIis aTOMOB

01.09.2026

https://m.edsoo.ru/d276bd7b

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUYECKUX
snemeHToB J[. . MeneneeBa, ux cBs3b
C COBPEMEHHOU TeOpHuel CTpOeHUs
aTOMOB

08.09.2026

https://m.edsoo.ru/143e2df7

3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMUYECKUX IJIEMEHTOB U UX
COEJIMHEHUH 10 TPYyNIaM U IEPUOJAM.
3HaueHue NepruoINIECKOro 3aKOHa U
CHUCTEMbI XUMUYECKHX d1eMeHToB [I.11.
MenzeneeBa B pa3BUTHH HAYKU

15.09.2026

https://m.edsoo.ru/9a519a98

CrtpoeHue BeliecTBa. XUMUYECKas
CB#3b, €€ BHJIBI, MEXaHU3MBI
00pa3oBaHUs KOBAJICHTHOM CBS3H.

Bonoponnas cBs3b

22.09.2026

https://m.edsoo.ru/11edbb8f

BanenTHoCTb.
DIEeKTPOOTpULIATENbHOCTh. CTENEeHb
okucneHus. BemecTBa MOJIEKYJISIPHOTO
1 HEMOJICKYJIIPHOTO CTPOCHHUS

29.09.2026

https://m.edsoo.ru/1c7e4ba9

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUTOWIHBIE PACTBOPHI.

06.10.2026

https://m.edsoo.ru/f615e37b




MaccoBast J10J1s1 BEIIIeCTBa B PacTBOPE

Knaccudukanus v HoMmeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnyeckas CBA3b HEOPraHUYECKUX

BCIICCTB, PA3JIMYHBIX KJIACCOB

13.10.2026

https://m.edsoo.ru/bbflfc12

Knaccudukanus XuMHUeCKUX peaKuit
B HEOPTaHUYECKOW U OPraHUYeCKOU
XMUMHH. 3aKOH COXPaHEHMSI MAaCChI
BEILIECTB; 3aKOH COXPAHEHHU U
IIPEBPALLECHNS SHEPIUH [IPU

XUMHYCCKUX PCAKIHAX

20.10.2026

https://m.edsoo.ru/737884fd

Ckopocts peakiuu. O0paTumbie
peakuuu. XUMHYECKOE paBHOBECHE

27.10.2026

https://m.edsoo.ru/1677f4be

10

[Tpaktuueckas padota Ne 1. «Briusiaue
pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKLIM»

10.11.2026

https://m.edsoo.ru/e6327{f2

11

DNeKTpONNTHYECKAs AUCCOLHALIHSL.
[ToHsiTHE O BOAOPOAHOM MIOKa3aTee
(pH) pactBopa. Peakuinu noHHOTO
oOMmeHa. ['maponu3 opraHudeckux u
HEOPraHMYECKUX BEIECTB

17.11.2026

https://m.edsoo.ru/3234384a

12

OKUCINTENBHO-BOCCTAHOBUTENBHBIE
peakimu. [TonsTre 00 3neKTposnze
pacriaBoB U pacTBOPOB CoOJeit

24.11.2026

https://m.edsoo.ru/d19df513

13

KonTtponbhast pabota 1o pasnuerny
«TeopeTndeckre OCHOBBI XUMUN»

01.12.2026

https://m.edsoo.ru/42a9681d

14

Mertannsl, UX MOJIOKEHHUE B
[Tepuoanueckoit cucTeMe XUMHYECKUX

08.12.2026

https://m.edsoo.ru/3a6bf2a9




anemenToB JI. . Menaeneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mwme Gpuznueckre CBOMCTBa
METAaJIOB

15

CriaBel METAJUIOB.
DNEeKTPOXUMHUYECKUH P HAPsHKEHU I
METAIUIOB

15.12.2026

https://m.edsoo.ru/9cb465ac

16

XHUMHYECKHE CBOMCTBA BAXKHEHIITNX
METaJUIOB (HATPUM, KAJIHH, KaJblUH,
MarHui, aIFIOMUHUAN) U KX COSTUHCHHM

22.12.2026

https://m.edsoo.ru/4e8bc6fd

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U
HUX COCOUHEHUN

29.12.2026

https://m.edso0.ru/2393964¢e

18

XnUMHUYecKHe CBOMCTBA IIUHKA, JKeje3a
U UX COCIUHEHUN

12.01.2026

https://m.edsoo.ru/2e9896¢ea

19

[TpakTnueckas padota Ne 2. "Pemenue
HKCTIEPUMEHTABHBIX 33124 110 TeMe
«Meramib»"

19.01.2027

https://m.edsoo.ru/41538b94

20

HeMeTaJ'IJ'IH, X ITOJIOKCHHUEC B
[Tepuoanueckoil cucTeMe XUMHYECKUX
anemenToB . 1. Menaeneera u
0COOEHHOCTH CTPOCHHSI aTOMOB

26.01.2027

https://m.edsoo.ru/d14bd5a6

21

®u3NYECKUEe CBOMCTBA HEMETAILIOB.
ATIOTpOnUs HEMETAIUIOB (Ha puMepe
KHCJIOpOJIa, cepbl, hocdopa u
yriaeposa)

02.02.2027

https://m.edsoo.ru/41a85f4f

22

XHUMHUYECKHE CBOMCTBA IaJIOT€HOB,
CEphI U UX COEIUHEHUIN

09.02.2027

https://m.edsoo.ru/e6735ca4

23

XuMHU4eCcKre CBOMCTBA a30Ta, Gpochopa

16.02.2027

https://m.edsoo.ru/e359a2eb




U UX COSIUHEHUN

24

XHWMUYECKHUE CBOMCTBA YIepoa,
KPEMHUS U UX COCIMHEHUH

23.02.2027

https://m.edsoo.ru/ef3a5687

25

IIpuMeHeHne BaXKHENIINX HEMETAIIIIOB
U UX COCIUHEHUU

01.03.2027

https://m.edsoo.ru/e232a911

26

O0001IeHNEe U CHCTEMATH3aIMA 3HAHUHI
o TeMe «Hemeramiey. Beraucienus
10 YPAaBHCHHUSM XHUMUYECKHUX PCAKIIHA
U TEPMOXMMUYECKHE PACUETHI

15.03.2027

https://m.edsoo.ru/539f71b8

27

[TpakTrueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TeEMe
"Hemeramnsr"»

22.03.2027

https://m.edsoo.ru/d93381a5

28

Kontponbnas pabota mo remam
«Metamie» 1 «HemeTaiuiny

05.04.2027

https://m.edsoo.ru/842abce9

29

Heopranuueckue u opraHu4eckue
kucnoTel. Heopranmueckue n
OpraHMYeCKHe OCHOBaHUS

12.04.2027

https://m.edsoo.ru/d9ddcc76

30

AmdoTepHbIE HEOPTAaHUYECKHUE 1
OPraHUYEeCKHE COCTMHEHUS.
['eneTnueckas cBsI3b HEOPraHUYECKUX U

OpraHN4YC€CKUX BCUICCTB

19.04.2027

https://m.edsoo.ru/9c4d7af9

31

Ponp xumMuu B obecrieueHnu
9KOJIOTUYECKOM, YHEPTETUYECKON U
MUILEBOM 6€30MaCHOCTH, pa3BUTHH
MEANLIIHBI

26.04.2027

https://m.edsoo.ru/9173971d

32

[IpencraBiaenust 00 0ONTUX HAYIHBIX
HpI/IHI_[I/IHaX HpOMI)IHIJ'ICHHOFO
MOJIyYEHUS BAXKHEUIIINX BEILIECTB

17.05.2027

https://m.edsoo.ru/bcal 6d6f




33 Hezopeics Mipe 1 https://m.edsoo.ru/7ccc2b22
BEILIECTB U MaTEpUaJIOB
34 XuUMUs U 300pOBbE 1 https://m.edsoo.ru/e992867a
YeJIoBeKa
OBUIEE 34
KOJIMYECTBO
YACOBIIO

[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KITIACC

Kon
NMpoBePAEMOro
pe3yJabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUS] OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMBbl CpPeIHEro 0011ero oopa3oBaHus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMHH

1.1

ChopMHUpOBAaHHOCTh TPEACTABICHUA O XUMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIM XMMHUU B IO3HAHUU SBJICHUH
npupozbl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JMYHOCTH, €&
(YyHKIMOHAIBHOW  IPaMOTHOCTH,  HEOOXOAUMOW  JUIsl  peLIeHUs
NPaKTUYECKUX 337a4 M JKOJOTHYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpesie

1.2

Brnanenue cucTeMOM  XMMHYECKMX  3HAaHHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIararoIre MMOHATHS (Monexyna, BaJICHTHOCTb,
PIEKTPOOTPUIIATEIBHOCTh, CTENIEHb OKUCICHUS, XUMUYECKasi CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIM 00BbEM, YIIIEpOAHBIN CKeNeT, (DYHKIIMOHAIbHAS
CpyIna, pagukai, U30Mepusi, U30MEpbl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOI- U a30TCOAEepKAIINE COSAUHEHHUS, OMOJIOTUIECKH
AKTHBHBIC BellecTBa (YTJA€BOABI, JKHUPBI, OCJIKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3B€HO, BLICOKOMOJIEKYJISIPHBIC COCTMHEHHS ); TEOPUH H 3aKOHBI
(Teopust XUMHUYECKOT0 CTPOEHMsI Opranndeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJHMYECKHHA SI3bIK XUMHH, (DaKTOJIOTHYECKHe
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH U 0€301TaCHOM HCIIOIh30BaHUH
BOKHEUIINX HEOPTaHMYECKUX H  OPraHMYECKHX

BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIBbHOCTH YCJIIOBCKaA

1.3

CdopMUpOBAaHHOCTh YMEHUHN BBIABIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOILIUE
MOHSATUS TP OINKUCAHUM COCTaBa, CTPOCHUS U

NpeBpalleHN OpraHMueCcKuX COeAMHEHN I

14

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUECKYI0 CHUMBOJIUKY IS
COCTAaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHOMN)
(dopMya OpraHMYEeCKMX BEUIECTB U YpaBHEHHH XMMHUYECKHUX PEaKIUH,
V3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BELIECTB IJIs ULIIOCTPALIUU
UX XUMHYECKOrO0 U IPOCTPAHCTBEHHOIO

CTPOCHUA




1.5

CdopMHpOBaHHOCTh YMEHUN YCTaHABIMBATh MPUHAAICKHOCTh U3YUEHHBIX
OpraHMYECKHUX BEIIECTB 10 MX COCTABy M CTPOEHHUIO K OIpPEAEIEHHOMY
knaccy  (rpymnme) — coenuHeHWil  (YrieBOAOpOABI,  KUCIOPOA U
A30TCOJEPKAIME COEOUHEHMs, BBICOKOMOJIEKYJISIPHBIE  COCIMHEHHS ),
naBaTh MM Ha3BaHUS 1O  CHUCTEMaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopMHUPOBAHHOCTh YMEHHSI ONPEACIATh BUIbI XUMHUYECKOU CBSI3U B

OpraHUYECKUX COCAMHEHUAX (OIMHAPHBIC U KPATHBIC)

1.6

ChopMHUpPOBAHHOCTh YMEHHS TMPUMEHSATH: IOJOKEHUS TEOPUM CTPOCHUS
oprannueckux BemecTB A.M. BytinepoBa mis OOBSICHEHHS 3aBHCHMOCTH
CBOWCTB BEULIECTB OT MX COCTaBa M CTPOCHHMS; 3aKOH

COXPAaHCHUS MACChI BCIICCTB

'YrineBoaopoabl. Kucnoponconep:xamue u a30Tco/epIKalue

OpTraHU4YCCKUC COCIUHCHHA. BLICOKOMOHGKYHSIPHI)IG COCIMHCHUA

2.1

ChopMupoBaHHOCTH ~ yMEHUH  NPHUBOAWTH  TPUBHAJIBHBIC  HA3BAHUSA
OTJENbHBIX OPraHWYECKHX BELIeCTB (ITWJIEH, MPONMIEH, AaleTUJICH,
STWICHIJIUKOJb, THulepuH, ¢GeHon, dopmanpiaerun, ameTraibIerus,
MypaBbHUHas KUCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCJIOTa, CTeapUHOBas
KHCJIOTa, TIIOKO3a, (PyKTO3a, Kpaxmaj, IeJUTI0J03a,

TJIULIAH)

22

ChopMUpOBaHHOCTE YMEHHH  XapakTepHu30BaThb COCTaB, CTPOCHHUE,
dbuznyeckue W XUMHUYECKHME CBOWCTBA THUIUYHBIX MpEACTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHWMYECKUX BeEIIeCTB (MeTaH, 23TaH, JTHUJICH,
MPOTIHJICH, alleTUiIeH, OyTaanes-1,3, MetunOyraaueH- 1,3, 6eH30J1, METaHOT,
ATAHOJ, dTHWICHTJIUKOJb, TIIHIIEPUH, (PEHOI, alleTaIbJIeTH I, MypaBbHUHAS U
YKCYCHasi KHUCJOTHI, TJIIOKO3a, Kpaxmaj, LeJUI0s03a,

AMUHOYKCYCHasi KUCJIO0Ta)

2.3

CdopMUpPOBaHHOCTh YMEHUSI UJUTIOCTPUPOBATH TEHETUUYECKYIO CBSI3b MEXKTY
TUMMAYHBIMU MPEICTABUTEISIMH PA3JINYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX

peaxiuil ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (hopMyJT

24

CdopmupoBaHHOCTH YMEHHUS XapaKkTepu30BaTh MCTOYHUKH
YTIEBOJIOPOAHOTO CHIPhs (HE(PTh, MPUPOIHBIN ra3, yroJb), CIOCOOBI HX

nepepadOTKU U MPAKTHYECKOE MPUMEHEHHUE MTPOAYKTOB MEPEPaOdOTKH

XUMHS U )KU3HBb. PacuéThbl

3.1

CdopMupoBaHHOCTH YMEHUH BIAACTh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOAaxX HaAYYHOI'O MO3HAHUA, UCIIOJIB3YCMbIX B XMMUU NTPHU U3YUCHHUU




BEIIECTB U XUMHUYECKUX SIBJICHUN (HaOJI0IeHre, H3MEepEeHUe, IKCIIEPUMEHT,
MOJICJIUPOBAHUE), UCIIOJIb30BaTh CUCTEMHbIE XUMUUYECKUE  3HAHUS A
NPUHATUS PEIICHUH B KOHKPETHBIX

PKU3HCHHBIX CUTYallUAX, CBA3AHHBIX C BEIICCTBAMHA U UX MPUMCHCHUCM

32

ChopMHUpPOBAaHHOCT, ~ YMEHHMHM  COOJIONATh  TpaBWiIa  IMOJIH30BAHUSA
XUMUYECKON MOCYA0N U 1ab0paTOPHBIM 000PYyI0BAaHUEM, a TAK)KE TPaBUIIA
oOpalleHust ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

1O BBIIIOJIHCHUIO J'Ia60paT0pHBIX XHUMHUYCCKUX OIIBITOB

33

ChopMHUpPOBAHHOCT, yYMEHUHW IUIAHUPOBATH M BBIMOIHATH XUMUYECKUN
OKCIIEPUMEHT (TPEBpaIlleHNs] OPTaHHMYECKUX BEIIECTB IMPU HATPEBAaHUU,
NOJyYCHUE STHJIEHA W H3YyYEHHE €ro CBOWMCTB, KAYECTBEHHBIC PEaKIUH
OpPraHUYECKUX BELIECTB, J€HATypalusi OeJKOB IpU HAarpeBaHUH, I[BETHbIC
peakuu OEJIKOB) B COOTBETCTBUH C MPABWIAMH TEXHUKH O€30IaCHOCTH IPU
oOpallleHHun C  BelmecTBaMM U J1a0OpaTOpHBIM  00OpYJIOBaHUEM;
MPCACTABJIATDH PC3YJIbTAThl XUMHUYCCKOI'O SKCIICPUMCHTA B (bopMe 3a1mucu
YPaBHEHUH COOTBETCTBYIOIIHX

peakiuii ¥ GopMyITUPOBAThH BHIBOJBI HA OCHOBE ATHX PE3yJIbTATOB

34

CdopMUpPOBAaHHOCTh YMEHUH MPOBOIAUTH BBIYUCICHUS MO XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA WU
MPOYKTA PEaKIUU MO U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO

M3 UCXOOHBIX BCIICCTB WX ITPOAYKTOB peaKHI/II/I)

35

CdopmupoBaHHOCTH YMEHUH KPUTHUYECKU aHaJIM3UPOBAThH
XUMHYECKYI0 WHGOpPMAIMIO, MOIYy4YaeMyl0 W3 pPa3HBIX HCTOYHUKOB

(cpeactBa MaccoBoii nH(popmaiuu, cetb UHTEpHET U Apyrue)

3.6

CdopMUpoBaHHOCTh  yMEHHM  cOONMIOJaTh  MpaBuUiia  SKOJOTUYECKH
11eJ1ecCO00Pa3HOro MOBEACHUS B OBITY U TPYJIOBOW JESITETHLHOCTU B IEISAX
COXpPAHEHHUS CBOEro 370pOBbS M OKpYXKalolledl MNpUPOJHON cpenbl,
0CO3HABaTh OMACHOCTH BO3JICHCTBUS HA KUBbIE OPTaHU3MBI ONPEACTEHHBIX
OpraHWYECKUX BEIIECTB, MOHMMasi cMbicia mokazatens [IJIK (mpenenpHO
NOTYCTUMOW  KOHILIGHTpallMM), TMOSICHATH Ha MpUMEpax  CHOCOObI

YMCHBIICHUA KW NPCAOTBpALICHUSA WX BPCAHOI'O

BO3JCHCTBUS HA OpTraHn3M Y€JIOBCKaA

11 KIIACC

Kon
NMpoBePsIEMOro

I[IpoBepsiemble MpeMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbI CpPeIHero 001ero 00pa3oBaHus




pe3yJbTaTa

1

TeopeTnyeckre OCHOBBI XUMUHU

1.1

BinaneHne cucreMOM — XMMHYECKMX  3HAaHUH, KOTOpas  BKJIIOYAeET:
OCHOBOIIOJIAralolue MNOHATUSA (XMMHUYECKUH 3JIEMEHT, aTOM, AJIEKTPOHHAs
00oJI04YKa aToma, -, p-, d-3JIeKTPOHHbIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, AJIEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCIECHUS, XUMHYECKas
CBS3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, KpUCTAJIMYECKas
peIETKa, TUIIBl XUMHUUECKHUX PEAKIUM (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M DHIOTEPMUYECKHE, peaklMu MOHHOro oOMeHa), pacTBOp,
QIEKTPOJIUTBI,  HEAJIEKTPOJIUTHI,  DJIEKTPOJUTHYECKas  JUCCOLMAIus,
OKHUCJIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMUYECKOMN PEAKIIUH, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPUS AIEKTPOIUTUUECKOHN TUCCOIHAIINY,
[Mepuonnueckuii 3akon J[.MI. MenneneeBa, 3akOH COXPaHEHHS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUHU, (PAKTOIOIMYECKHE CBEACHUS
0 CBOMCTBaxX, COCTaBe, NOJIYYCHHH M OE30MaCHOM HCIIOJIb30BAHUH
BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M  NPaKTHYECKOM
NEeSATEIIbHOCTH

HCIJIIOBCKA

1.2

ChopMHpOBaHHOCTh yMEHHHM BBISBIATh XapaKTEpHbIE MPU3HAKH H
B3aMMOCBS3b U3yUYECHHBIX TOHATUH, IPUMEHATh COOTBETCTBYIOIINE TOHATHUS
IIPM ONMCAaHWUU CTPOCHUS M CBOMCTB HEOPraHMYECKUX BEIIECTB U HX
MPEBpALICHUN; BBIABIATh B3aUMOCBS3b XMMHWYECKUX 3HAHUMI c
MOHATUAMHU u IIPEACTABICHUAMU OpyTHUx

C€CTCCTBECHHOHAYYHBIX IMPEIMETOB

1.3

Biianenne OCHOBHBIMH METOJAaMU HAYYHOTO TIO3HAHUS BEIIECTB W
XUMHUYECKHX sBIICHUN  (HAOJIIOJIEHHWEe, W3MEpPEHUE, DKCIIEPUMEHT,

MOJICITUPOBAHNE)

1.4

ChopMHUpPOBAaHHOCTh yMEHUW OMNPENENsATh BAJICHTHOCTh W  CTEICHb
OKHCJICHUSI XUMHUYECKUX AJIEMEHTOB B COCAMHEHHUSIX Pa3JIMYHOrO COCTaBa,
BUJl XMMHUYECKOM CBsI3M (KOBAJICHTHAsl, WOHHAsA, MeETauIMuecKas,
BOJIOPOJHAs) B COSAMHEHUSAX, TUI KPUCTAITTHYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasl, MOJEKYJIApHas, UOHHas,

MeTaJTHIEeCKas )

1.5

CpopMHUPOBAHHOCTE YMEHUM OMPEACIATh XapaKTep Cpeibl B BOIHBIX

PacTBOpaxX HEOPraHUYECKUX COCAMHEHUIN

1.6

CdopmupoBaHHOCTH yMeHUs  KIacCU(UIMPOBATh  XUMHYECKHUE
peaKuyu MO pazIUYHbIM IpU3HAKaM (YHCIY M COCTaBY pearupyromx

BEIIIECTB, TerioBoMy d3(h(deKkTy peakmuud, W3MEHEHHWIO CTeleHeH




OKHCIICHUS AJIEMEHTOB,  OOpaTUMOCTH  pEaKLUUH,  Y4aCTHUIO

KaTaanu3aTopa)

1.7

CdopMHpPOBaHHOCTh YMEHUN COCTaBJIATh YPABHEHMsI PEaKLUil pazIudHbIX
TUIOB, IOJIHBIE U COKpalIEHHbIE YpaBHEHHs peakluidl MOHHOro oOMEHa,
YYUTBIBAs YCIOBUSA, IIPU KOTOPBIX 3TH PEAKLUU UIYT

JIO KOHLIa

1.8

ChopMHpOBAaHHOCTh YMEHUH NPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
Ka4eCTBEHHBIN COCTaB Pa3JIMYHbIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATh
ONBITHBIM IIyTEM HOHBI, INPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPTraHUYECKUX BEIIECTB

1.9

ChopMUpOBaHHOCTh YMEHUN PACKPHIBATH CYHNIHOCTH OKHCIUTEIHLHO-
BOCCTaHOBUTEIbHBIX peakuui MOCPEICTBOM COCTaBJICHUS

AIIEKTPOHHOI0 OajlaHCca 3TUX PeaKIui

1.10

CdhopmMupoBaHHOCTH YMEHUH OOBSCHITH 3aBHCUMOCTH CKOPOCTH

XMMHYECKON peaklMK OT Pa3IMYHBIX PaKTOPOB

ChopMHpPOBaHHOCTH YMEHUH  OOBSCHATH  XapakTep  CMELICHUs
XMMHYECKOIO PaBHOBECHUS B 3aBUCHUMOCTH OT BHELIHETO BO3JEHCTBUS

(npunun Jle HlaTtense)

OO6m1as 1 HeOpraHUyecKast XUMHs

2.1

CpopMHUpPOBAHHOCTh YMEHUHN pacKphIBaTh cMbICH [leproandeckoro 3akoHa
JI.. MeHneneeBa MW JI€MOHCTPUPOBATh €ro CHCTEMATHU3UPYIOIIYIO,
OOBSICHUTENIBHYI0O W MPOTHOCTUYECKYIO

byHKIIMN

2.2

ChopMupoBaHHOCTE YMEHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
ATOMOB XMMHYECKHX 3JIeMeHTOB 1—4 mepuonoB Ilepuoanueckoil cuctemsl
xumMudecknx aemeHToB J[.M. MenpaeneeBa, HCTIONB3ys MOHATUS «S-, p-, d-
DIEKTPOHHBIE  OpOWTANM», «IHEPreTHUYECKHE YpPOBHW», OOBICHSITH
3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB XHMHYECKHX OJJEMEHTOB M UX
COEIMHEHMI MO MepuojaM M rpynmnam

[Tepronnueckoy cucteMbl xumuuyeckux 3neMeHToB .M. MenzaeneeBa
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ChopMUpOBaHHOCTE yMEHHMH XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEILECTB pPa3IUYHBIX KJIACCOB,
MOJITBEPKIaTh CYILIECTBOBAHHE TeHEeTHUYECKOMN CBSI3H MEXIy
HEOPraHMYEeCKUMU  BEIIeCTBAaMU  C  TOMOIIBIO ypaBHEHHIA

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

24

ChopMHPOBaHHOCTH YMEHUM  YCTaHaBIUBaTb  I[PUHAJICKHOCTb

HEOPraHUYECKUX BEIIECTB IO HUX COCTaBY K OMpPEACIEHHOMY Kiaccy




(rpymnre) coeauHEeHUM (IIPOCThIE BEIIECTBA — METAJJIbl U HEMETAJIBI,

OKCH/Ibl, OCHOBaHUS, KUCIIOTHI, aM(OTEPHbIE TUAPOKCUIBI, COJIN)

2.5

CpopMHUPOBAHHOCTh YMEHHUI HCTIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIS
coctaBneHus: (GOpPMyNl BEUIECTB M YPaBHEHHH XUMHUYECKHX PEaKIuil,
cucteMatnueckyro HomeHkaatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS
OT/ICTIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbI Ta3, YIJEKHCIBIA Tas3,
aMMMaK, TaliéHas H3BeCTh, HeEraiiéHas H3BECTbh,

MUTHEBAs COJIa, MTUPUT U APYTHE)

2.6

ChopMHpOBaHHOCTh YMEHMH XapaKTepu3oBaThb (ONUCHIBATH) OOIIME
XMMHUYECKHE CBOICTBA HEOPraHMYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
MOATBEPK1aTh CYILLIECTBOBaHHE TEHETUYECKOMN CBA3U MEXAY
HEOPraHMYeCKUMHM  BELIECTBAMU €  [IOMOUIbIO  YypaBHEHUH

COOTBCTCTBYIOIINX XUMHYCCKUX peaKuHﬁ

2.7

CpopMHUpPOBAHHOCT, yMEHUW IIJIAHUPOBATh W BBITIOJHITH XHUMHUYECKUN
OKCHEPUMEHT  (pa3joKeHHEe TMEepOKCHAAa BOJIOpPOJAa B  IPUCYTCTBUH
KaTalu3aTropa, OIpeJeIeHHe CpeIbl PAacTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEPCAJILHOTO MHIMKATOPA, BIMUSHUE PA3INYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYIECKOHN p€akuuu, p€aKuunu HOHHOI'O O6MeHa, Ka4C€CTBCHHBIC pCaKINN
Ha cynbdaT-, KapOOHAT- ¥ XJIOPU/-AaHHOHBI, HA KATHOH aMMOHWSI, PEIICHHUE
OKCHEPUMEHTAIbHBIX 33/a4 10 TeMaM

«Metamns» u «HemeTamiel») B COOTBETCTBHHM C TpaBHJIAMH TEXHHUKU
0€30MacHOCTH MpH OOpalleHHuH C BeHleCTBaMM U J1abOpaTOPHBIM
000pyI0BaHNEM; IPEICTABIIATH PE3yJIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B
¢dopme 3amHMcH ypaBHEHMH COOTBETCTBYIOIIMX

peaxiuii 1 GopMyITUPOBATH BHIBOBI HA OCHOBE ATHX PE3yJIbTATOB

2.8

ChopmupoBaHHOCTh ~ yYMEHUH  cOONIOJaTH  IpaBHJIA  MOJIB30BAHMS
XMMHUYECKOH MOCy10i U 1a00paTopHbIM 000pyAOBaHUEM, a TaKXKe MpaBUia
oOpallleHus1 C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMU

1O BBIIIOJIHCHHUIO J'Ia60paTOpHLIX XUMHNYCCKHX OIIBITOB

29

ChopMUPOBaHHOCTh YMEHHH XapaKTepU30BaTh XHMHUYECKHE TPOIIECCHI,
JeKalie B OCHOBE IPOMBINUICHHOTO TIOJyYEHHUS] CEPHOW KHUCIIOTHI,
aMMHaKa, a Takke CGHOPMHPOBAHHOCTh TPEICTAaBICHUNA 00 oO0mmx
HAayYHBIX TPUHIOUIAX W  OKOJOTMYECKHUX MpodiieMax

XUMHYCECKOI'0 MPOU3BOJACTBA

XUMHUS U )KU3Hb. PacyéTrl

3.1

ChopMHUPOBAHHOCTh TPEACTABICHUNH O XHMHUYECKOW COCTaBIISIONICH

€CTEeCTBEHHOHAYYHOW KapTUHBI MHpa, pOJM XUMHUU B [O3HAHUU




SIBJICHUH IPUPO/IBL, B JOPMUPOBAHUY MBIIUICHHS M KYJIbTYPHI IMYHOCTH, €€
(YHKIIMOHATBHOX ~ TPaMOTHOCTH,  HEOOXOIMMOW i pelIeHHus
NPaKTHYECKUX 33/a4 M OKOJOTMYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 37I0POBBIO U MIPUPOAHOM cpejie

32

ChopmMrpoBaHHOCTH YMEHUI KpUTUYECKU aHAJIN3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, MOTy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHUKaIUU, ceTh VIHTEpHET U IpyTrHe)

33

CpopMHUpPOBAaHHOCT, ~ YMEHHUW  COOMIOATh  TMpaBUJa  AKOJOTUYECKH
Les1eco00pa3HOro MOBEJeHUs B ObITY W TPYJOBOH JEATEIBHOCTH B LIEISAX
COXpPAHEHHUsI CBOEr0 3/I0POBbSl M OKPYXKAIOIIEW IMPUPOIHON

cpeibl

34

Oco3HaBaTh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPIaHU3MbI OIIPEIEIEHHBIX
BEIECTB, NOHMMas cwmbica mnokasarens [IJIK, moscHATe Ha npumepax
Croco0bl YMEHBIIEHUS U MPEIOTBPAILEHUS UX BPEAHOTO

BO3JICCTBHS HA OPraHU3M YEJIOBEKa

35

CpopMHUPOBAHHOCTh YMEHUM TMPOBOJUTH BBIUYUCIEHUS C HMCIOJIb30BAHHEM
MOHSTHSI «MaccoBas JOJS BEIIECTBA B PacCTBOPE», OOBEMHBIX OTHOIICHHIA
ra3oB MpU XUMHUYECKHUX PEaKIMsIX, MacChl BEUIECTBA WU 00BhEMA ra3oB IO
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM O0bEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TETUIOBOTO (P (eKTa peakiud Ha OCHOBE
3aKOHOB COXPAaHEHMSI MaCChI

BCIICCTB, IIPEBPAILICHUA U COXPAHCHUA DOHCPIrUun




MMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUA

1

TeOpeTI/I‘-IeCKI/Ie OCHOBBEI OpFaHHHCCKOﬁ XUMHUHN

1.1

Hpe,I[MCT OpFaHHqCCKOﬁ XUMHH: €€ BO3HHUKHOBCHHEC, Pa3sBUTUC U 3HAYCHUC B
MOJIYUCHUH HOBBIX BCHICCTB W MATCPHUAJIOB. TeopI/Iﬂ CTPOCHUA OPTraHUYCCKUX

coequHenuit A.M. bytiepoBa, €€ OCHOBHBIE TIOJIOKEHUS

1.2

CTpyKTypHBIE dbopMybl  OpraHMYecKHUX BeIHIeCTB. l'oMonorus, u30oMepHsl.
XuMHYECKass CBsI3b B OPraHMYECKUX COCIUHECHHSIX — OJIMHAPHBIE U KpaTHBIC

CBA3U. Hpe,I[CTaBJ'IeHI/Ie (6] KJIaCCI/I(l)I/IKaHI/H/I OpraHU4Y€CKUX BCUICCTB

1.3

Homenknatrypa opraHudeckux COE€IUHEHHH (cucTeMaTHdecKasl)) U TpUBHAJIbHbBIE

Ha3BaHUS BaXKHEUIITNX Hpe,I[CTaBHTCJIeﬁ KJIaCCOB OPraHNM4YCCKUX BCUICCTB

YrieBoaopo bl

2.1

ATKaHBI: COCTaB M CTPOCHHUC, TOMOJIOTHYECKHI pAaa. MeraH u 3TaH — HpOCTGfIH.IHG
MpCACTABUTCIIN aAJIKAHOB! (bl/ISI/I‘lCCKI/Ie U XHMHWYECKHE CBOMCTBA (peaKHI/II/I

3aMCIICHUA U FOpeHI/ISI), HaxXOXICHUC B ITPUPOAC, TOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psAx. OTWIEH W MPONWIEH —
NpoCTeNIINe NPEeICTaBUTENH AIKEHOB: (PU3MUECKUEe U XUMUYECKHE CBOMCTBA (peakiiu
TUAPUPOBAHUS, TaJOTCHUPOBAHMS, TUAPATALMM, OKHUCICHUA U

HOJ'II/IMepI/ISaLII/II/I), MMOJIYYCHUC U IPUMCHCHHC
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ATKaUEHBL: Oytanuen-1,3 u MerunOyrtanuen-1,3: crpoeHue, BakHEHIIME
XUMHYECKHE CBOMCTBA (peakuus nonumepusanuu). [lonydeHre cCHHTETHYECKOTO

Kay4dyKa U pe3UHbI

24

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psa. ALETHIEH —
MPOCTEHINNI MPEJICTABUTENHh AIKHHOB: COCTaB, CTPOEHUE, GU3NIECKUE U XUMHUICCKHE
CBOMCTBA (peakUuy TUAPUPOBAHUS, TAIIOT€HUPOBAHMS, TUIAPATALIIH,

TOpEHMUS ), TOJTyUYeHUe U IPUMEHEHHE

2.5

Apenbl. ben3on: coctaB, cTpoeHue, pU3NUECKUE U XUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHNUS M HUTPOBAHUs), IOJyYEHHWE M NpUMEHeHue. Toyoa: cOCTasB,
cTpoeHHe, (U3MUECKHEe W XUMHUYECKHE CBONCTBA (pEaKkiMu TaJOTCHHPOBAHUS H
HUTPOBAHUS ), OJyUYeHUE U IPUMEHEHHEe. TOKCHYHOCTh apeHoB. ['eHeTHueckast CBS3b
MEeXIy YIJIEBOAOPOJAaMH, MPUHAAICKAIUMU K

Pa3JIMIHBIM Kj1acCaM

2.6

[IpupoaHbIe HCTOUHUKH YTIEBOI0POAOB. [IpupoiHbIii ra3 v MomyTHEIE HEPTIHbIE




ra3el. Hedtp m e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTH: TEepPEroHkKa,
KPEKUHT (TepMUYECKUH, KaTaTUTHYeCKHit), miuponu3. IIpoxykTsl nepepaboTku HepTH,
UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITYy. KameHHbIl yroms u

MPOJIYKTHI €T0 MepepadboTKu

Kucnoponcoaep:xaiiue opraHn4ecKie COeJUHEHUS

3.1

[IpenenbHble OIHOATOMHBIE CIUPTHI. METaHOJ U 3TAaHOJ: CTPOEHUE, PU3NUYECKUe U
XMMHUYECKHE CBOMCTBa (peakMU C aKTUBHBIMM METajllaMH, raJore€HOBOAOPOJaMH,
ropeHue), npuMeHenue. BoopoiHbie CBSI3M MEXIy MOJIEKYJIaMu criupToB. JleicTBue
METaHOJIa U 3TaHOJIa Ha OPraHu3M 4eaoBeKa. MHOroaTOMHBbIE CIUPThL. DTUIICHIIMKOJb
W TIULEPUH: CTPOEHUE, PU3NYECKHEe M XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO
LIEJIOYHBIMU METa/llaMH, KaueCTBEHHAsh pEaklMsT HAa MHOTOAaTOMHBIE CIIUPTHI).
JleiicTBue Ha OpraHusM

ICIIOBCKA. HpI/IMeHeHI/Ie TJIIMLOCPHUHA U STHJICHTJIMKOJIA
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denout: CTPOEHHE MOJICKYJbl, (U3NYECKUE U XUMHYECKHE CBOWCTBA.

Toxcuunocts enouna. [Ipumenenue penona

3.3

Anbaeruapl U KeToHbl. DopMalibIeTH I, alleTaIbIETHI: CTPOCHUE, GU3HIECKUE 1
XUMUYECKHE CBOMCTBA (PEAKIMU OKHUCIICHUS U BOCCTAHOBJICHHS, KaueCTBEHHBIC

[peaKINm), MOJIy4YeHUE U IPUMEHEHHE

3.4

OnHOOCHOBHBIE TIpeJeNIbHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAsE M YKCycCHas
KHUCJIOTBI: CTpOeHHe, (U3MUeCKHe M XHMHUYECKHe CBOMCTBa (CBoiicTBa, oOImme Ui
KJ1acca KUCJOT, peakiys 3TepuuKalnm), noaydyeHue u npuMmenenue. CreapiuHoBas u
OJIEMHOBAsI KUCIOTHI KaK MPEJACTaBUTEIN BHICIIUX KapOOHOBBIX

KHCIOT. Mblla KaK COJIM BRICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

CrnoxHble 3pUPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX
s¢upos. XKupsl. I'naponus xupos. [Ipumenenue xupoB. buonoruueckas poib

KUPOB

3.6

YTheBoasl: CcOCTaB, KIACCU(UKAIMS YTIIEBOAOB (MOHO-, JW- W TIOJHCAXapHIIbI).
I'moko3a — mpocTedmnii MOHOcCaxapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI,
(du3nueckue U XMMUYECKHE CBOicTBa (B3aumopeiictBue ¢ rumapokcugom meau(ll),
OKHCJICHHME aMMHUa4HbIM pacTBOpoM okcuna cepebpa(l), BoccraHOBIeHHE, OpoKeHUE
[JIIOKO3bI), HAX0XKJEHHUE B NIPUPO/JIE, MPUMEHEHUE, Onooruueckas posib. @OTOCHHTES.
@pyKkTo3a KaK M30Mep INI0K03bl. Kpaxmai u 1emnono3a Kak NpupoaHble MOJIUMEPHI.
CrpoeHne kpaxmana M LEJUI0JI03bl. DU3MUEcKUe U

XMMHUYECKHE CBOICTBa Kpaxmasia (TUAPOJIN3, KaUeCTBEHHAs pEaKIUs C HOJIOM)

/A30TCoJIepIKalIiue OpraHNIeCKHE COCTMHCHUS

4.1

AMMHOKHCIIOTBI Kak aMQoOTepHble OopraHudeckue coenuHeHus. dusnueckue u

XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe MIHIMHA). buonoruueckoe




BHAYCHNEC aMUHOKHUCIIOT. HGHTI/IHI)I

4.2

benku KaKk IPUPOAHBIE BBICOKOMOJIEKYJISIPDHbIE coeAuHeHus. llepBuuHas,
BTOPHYHAs U TPETHYHAsI CTPYKTypa OETKOB. XMMHUECKHE CBOICTBA OEIKOB:

TUIPOIIN3, ACHATYpAlUs, KAYSCTBCHHbBIC PEaKIINH Ha OCITKH

BricokOMONEKyISIpHBIE COETUHEHNS

5.1

OCHOBHBIC MOHATHS XUMHUH BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁI MOHOMCp, MOJIMMEP,
CTPYKTYpHOC€ 3BCHO, CTCIICHb IOJUMCPU3AlIUU, CPCAHAA MOJICKYJISIpHAsA Macca.
OCHOBHBIE METOAbl CHHTEC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ —

MoJIMMEpHU3allvA U IMOJIMKOHACHCALIA
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3KCHCpI/IMCHTaJIBHLIC MCTOJAbI HU3YYCHHUA BCIICCTB U HUX HpeBpaH_IeHI/Iﬁi

O3HAKOMJICHHUEC C 06pa3uaM1/I NPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay41YyKOB. HonyquI/Ie CUHTCTUYCCKOI'O KayuyKa U PC3UHLBL

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COEPKAHUS

TCOpeTI/I‘-IeCKI/IG OCHOBBI XUMHHU

1.1

Xumuueckuid snemMeHT. AToM. Snpo aTtoma, H30TOMBI. DIEKTPOHHAs 00O0JIOYKA.
DHEPreTUYECKNe YpPOBHH, IMOAYPOBHU. ATOMHBIE OpOWTAIH, S-, p-, d-DIEMEHTHI.
OcoOeHHOCTH pactpeieNieHHsI 3JIEKTPOHOB 10 OPOUTANIIM B aTOMaXx AJIEMEHTOB

MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpAIIHs aTOMOB

1.2

Ilepuonnueckuii 3akoH W Ilepuoguueckas cucteMa XMUMUYECKUX 3yeMeHTOB J[.U.
MenpaeneeBa. CBsi3b NEPUOAMYECKOr0 3akoHAa U llepmoamdeckoid  CUCTEMBI
XUMH4YeCcKHX 35ieMeHTOB J[.M. MeHieneeBa ¢ COBpEMEHHOM TEOPHEN CTPOEHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX HMH
MPOCTBIX M CIIOXKHBIX BELIECTB II0 TPYIIAM U NEPUOIAM.

3HadcHUE NEpUOANYCCKOr'0 3aKOHA B Pa3BUTUHN HAYKH

1.3

CrpoeHue BelecTBa. XUMHUYECKasi CBS3b. BUIbl XMMHYECKOH CBs3U (KOBaJIeHTHAs
HEemoJsipHast ¥ TOJspHas, MOHHAsA, MeTauindeckas). MOHbI: KaTHMOHBI M AHUOHBI.
MexaHu3mbl 00pa30BaHUsl KOBAJIECHTHON XUMUYECKOU CBSI3U

(oOMeHHBIN U JOHOPHO-AKIIENTOPHEIN ). BogopoaHas cBsi3b

1.4

BaneHTHOCTb. BHGKTPOOTPHI_I&TCHBHOCTB. CreneHb OKHCIICHUS

1.5

BemecTtBa MOJEKYJISApPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IIOCTOSIHCTBA
cocTaBa BeUIECTBA. TUMBl KPHUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOWMCTBA
BEIIECTB OT THUNA KpPUCTAUIMYECKOW pemeTku. lloHATHE O AMCIIEpCHBIX

cuctemax. VICTMHHBIC M KOJIJIOUIHBIC pacTBOPBLI. MaccoBass 10ds BeEIIeCTBa B




pacTBope

Knaccudukanus Heoprannueckux coequHennii. HoMmenkinarypa HeopraHmuecKux

1.6
BEIIECTB
XUMH4IecKas peakuus. Knaccudukamus XUMHYECKUX peakimit
1.7 B HCOPraHMYECKOM M OpraHMYeCKOW XUMHHU. 3aKOH
COXpaHEHHUs MacCChl BEIECTB,
BaKOH COXPAHEHHUS U MPEBPAICHUs YJHEPTHH ITPU XUMHUECKUX PEAKIIHIX
1.8 CxopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (PaKTOPOB
19 OOpatumble peakiuu. XHUMHUYECKOe paBHOBecHe. DakTOpbl, BIUSIOUIME Ha
" lcocTosiHme XUMIYecKoro pasHosecus. Ipuamun Jle [1latense
OnekTpoiauThyeckas auccoruaius. CunbHble U ciadble anekTponuThl. Cpena
1.10 BogHBIX pacTBOPOB BEWIECTB: KHCIIas, HEWTpaIbHAs, IeJ0YHas. PeakIinu HOHHOTO
oOMeHa
1.11 OxucaurenbHO-BOCCTAHOBUTEIBHEIE PEAKIHH
2 |HeopraHudeckast XHUMHsI
Hemeramnsl. Ilomoxxenne HemeraioB B Ilepmoanueckoil cucTeMe XMMHYECKUX
71 hiemeHToB J[.MI. MenaeneeBa M OCOOEGHHOCTH CTpOCHHS aToMoB. Dusmueckue
" cBOiiCTBA HEMETAILIOB. ATIOTpONUS HEMETAJUIOB (Ha MIpUMepe KUCIOPO/Ia, CEPBI,
dbocdopa u yriaeposaa)
XUMHYECKHUE CBOMCTBA BAXKHEUIIINX HEMETAJJIOB (TaJIOTEHOB, CEPhI, a30Ta, Gocdopa,
29 yTaepoaa U KpeMHHSI) U UX COeIMHEHUN (OKCHIOB, KUCIOPOJACOIEPKAINX — KHUCIIOT,

BOJIOPOJHBIX coenuHeHuil). IIpumenenue

Ba)XKHEHIITMX HEMETAJIJIOB M UX COSJIMHECHUM




Mertamnsl. [lonoxxenne metamuioB B [leproanyeckoi cucTeMe XUMUYECKUX SJIEMEHTOB

JI.U. MenneneeBa. OcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O0OJOYEK aTOMOB

23 MeTaioB. Obmue pusndeckue cBoiicTBa MeTaioB. CIiaBbl METAJLIOB.
DIEKTPOXUMHUUECKHUN Psii HAPSKEHUN METaJlIIOB
XUMHUYECKHEe CBOMCTBA BaXXHCHININX METAIOB (HaTpumii, KaJlui, KaJbIUH,

2.4 Maruuii, allOMMHUH, UHK, XpOM, JKEIE€30, MEIb) U UX coequHeHuit. O0ume
CIIOoCOOBI TIOyUYeHUsI METAJUIOB. [[pUMEeHEeHNE METAIIIOB B OBITY M TEXHHUKE

)5 ['eneTnueckas CBSI3b HEOPraHUYECKHUX BEIIECTB, MIPUHAIICKAIUX K PA3TUIHBIM

"~ Kkmaccam

3 XuMus 1 XKU3Hb
Pons xumuu B 00ECHIEUEHHHM SKOJOTUYECKOW, DHEPreTUYECKON M MHUIIEBON

3.1 Ge3omacHOCTH, pa3BUTHU MeIULUHLL [IOHATHE O HAyYHBIX METOMAX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEaKIuil

3.2 [IpencraBneHuss 00 OOIIMX HAYYHBIX NPHUHIAIAX MTPOMBIIUICHHOTO IOJYYCHUS

Ba)XKHEHUIIIUX BeIlecTB. YeI0oBEeK B MHPEC BCHICCTB MU MATCPUAJIOB!: BaKHEHIIIIe
CTPOUTCIIBHBIC MAaTCPpHaJIbl, KOHCTPYKIHWOHHBIC MaTCpHaJibl, KpPaCKH, CTCKIIO,

KE€paMHuKa, MaTCpHaJIbl I JJICKTPOHUKH, HAHOMATCPpHUAJIbl, OPTraHUYCCKUC H

MUHEPAJIbHBIE YI00pEHUs

3.3

Xumus U 3O0pPOBHC UYCIOBCKA: IIpaBuJia HCIOJb30BAHUA
JICKaAPCTBCHHBLIX IMPLCIIApaToOB, IIpaBujia 0e30IMacHOr0 UCIIOIb30BAHUS

npenapaToB ObITOBOM XMMUHU

B [IOBCEIHEBHOU YKU3HU




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

1.

2.

O.C. T'abpuensn, .I'. Octpoymos, C.A. Cnaakos, Xumus: 10 kiacce,
0a30BbIi ypoBeHb, yueOHuK. M., [IpocBemnienue, 2024, 128c
O.C. I'adbpuensn, .I'. Octpoymos, C.A. Cnagkos, Xumus: 11 kiacc,

0a30BbIl ypoBeHb, yueOHUK. M., [IpocBemenue, 2021, 127¢

METOAUYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

1.

e

Xumust. [Ipumepnsie paboune nporpammel. [IpenMeTHas TMHUS y4eOHHKOB
O. C. I'abpuensna, U. I'. Octpoymona, C. A. Crnagkoa. 10—11 kmacchr:
y4e0. mocodue 11st 001eo0pa3oBaTeIbHBIX OpraHu3aIiiii: 6a30BbIi
yposensb / O. C. I'abpuensn, C. A. CnaakoB. — 3-e uza. — M. :
[Ipocsemenne, 2021 — 64 c.

Metoauueckoe nocooue. 10 kiacc (aprop O. C. 'aGpuensin).
Metoauueckoe nocooue. 11 kimacc (arop O. C. 'aGpuensin).

[Tporpamma kypca xumuu 1151 10—11 kmaccoB 0061eo0pa3oBaTeIbHBIX
yupexaenuit (aBropsl O. C. 'abpuensn, C. A. Crnaakos).

. Kontponbnsie n mpoBepounbie paboThl K yueobunky O.C.I"'abpuensaa

«Xumus, 10 knace (6a30Bblil ypoBeHb)» - M.:Jlpoda, 2015r.
KoHnTposnbHble n3MeputenbHbie Matepuansl. Xumud. 10 kinace. @I'OC /
A.C.Kopomenko u nip. — M.: U3narensctBO «Ik3amen», 2017, 11.
Oprannueckasi XuMHUsl B TeCTaX, 3ajja4ax U ynpaxxHeHusax. 10 kimacc
(aBTopsl O. C. T'abpuensu, N.I'.Octpoymos, E.E.Octpoymona). — M.:
Hpoda, 2003.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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