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COJAEPKAHUE OBYYEHUA

OPTAHUYECKASA XUMUA

TeopeTI/I'{ecmle OCHOBBI oprannquKoﬁ XUMHUHU

IIpeamer oOpraHMdYeckod XUMHUHU: €€ BO3HUKHOBEHME, DPAa3BUTHE W  3HAYCHUE
B II0J[yYE€HUHU HOBBIX BELIECTB U MaTEpHUasoB. Teopus CTPOCHUs OpPraHMYECKUX COCOUHEHUU A.
M. BytnepoBa, €€ ocHOBHbIE NoJoXeHHA. CTpyKTypHBbIE (OPMYJIBI OPraHUYECKHUX BEIIECTB.
I'omosorus, n3oMepus. XUMHUYECKas CBS3b B OPraHUYECKUX COCAVHEHHUAX — OJHMHApPHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o kiaccuUKaluy OpraHMuecKux BemecTs. HomeHknatypa opraHuueckux
coeMHEHUH (cucTeMaTu4ecKasi) U TpPUBHUAJIbHbIE Ha3BaHUS BAKHEHIINX IPEICTaBUTENEH KJIACCOB
OpraHUYEeCKHUX BELIECTB.

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKUH pAx. MeTraH m 3TaH — mnpocTeiiune
NPECTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (PEaKIy 3aMEIICHHsI K TOPEHUS),
HAaxXO0XK/JI€HUE B IIPUPOJIE, IIOJyYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psia. DTHIEH U IPONWIEH — IpocTeiine
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLllN ), TOy4YeHUE U IPUMEHEHUE.

Ankanuensl: Oytamuen-1,3 u MmerunOyranuen-1,3: cTpoeHUe, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lodyyeHne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
NPOCTEUIINIA MPeCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUECKHE CBOICTBa
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XUMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHE M TpUMEHEHHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ar02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHYeckas CBsA3b MEXIy YIJIEBOJOPOJaMHU,
MMpUHAJIC)KANIUMHA K pa3IMYHbIM KJIaCCaM.

[TpuponHble UCTOUHUKU YTIEBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHbIE HEPTSHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CiocoObl mepepadboTKu HePTH: EPEroHKa, KPEKUHT (TEPMUUYECKHH,
KataauTuueckuit), mmponus. Ilpogykrel mnepepa®oTku  HedTH, HUX MpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ MPOIYKThI €ro nepepadboTKy.

Kucaopoacoaep:xamue oprannyeckue coeIMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHONT W 3TaHON: CTpOeHHue, (U3HYecKue Hu
XMUMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJaMHU, TOPEHUE),
npuMeHeHre. BogopoiHbie cBsI3u MeXAy MOJIEKYJaMHu COUpTOB. JleficTBIEe MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaToMHEIE CIIUPTHI. OTUICHTIIUKOIb U TJIMLOCPHUH: CTPOCHHC, (I)I/ISI/I‘-IGCKI/IC u
XHMHYECKHE CBOMCTBA (B3aHMOHeﬁCTBHC CO IICJIOYHBIMHU METAIJIaMH, KAYUECTBCHHAA PCAKIIHA Ha



MHOTOATOMHBIE CHUpPTHI). JlelicTBMEe Ha opraHm3M uesnoBeka. [IpuMeHeHHe TIulepuHa U
OTHUIICHIJINKOJIA.

@DeHoII: CTPOCHUE MOJICKYJIBI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue denomna.

Anpnerunapl U kemowsi. Dopmanbaerun, aneradbleTHI: CTpoeHHe, (u3nyeckue u
XUMUYECKHE CBOMCTBA (peaklMM OKHUCJICHUS U BOCCTAHOBJICHMS, KaYECTBEHHbBIC PEAKIINM),
MOJIyYeHUE U IPUMECHEHHE.

OnHOOCHOBHBIE TIpeieTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHasl KUCIOTHI:
cTpoeHue, Pu3nUecKre 1 XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME AJI Kilacca KUCIIOT, PeaKIus
sTepuduKanmum), TodydyeHue U npuMeHeHue. CTeapuHOBasE H OJCHHOBAs KHUCIOTHI Kak
MIPEACTABUTENH BBICITUX KAPOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIee ICHCTBHUE.

Crnoxnble 3Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KUCIOT. ' MAPOIU3 CIOXKHBIX A(PHUPOB.
Kupsl. ['maponus sxxupos. [Ipumenenue xupoB. bruosoruyeckas posib )KUPOB.

VYraeBoabl: cocTaB, Kiaccu(pUKays yriieBoJ10B (MOHO-, TU- U nosiucaxapubsl). [oko3a —
NPOCTEHIINKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ rugpokcuaom menu(ll), okucienne aMMuayHbIM pacCTBOPOM OKCHAA
cepebpa(l), BoccraHOBIEHHME, OpOXKEHHE IJIIOKO3bl), HaXOXKIEHHE B IpPHUPOJE, MPUMEHEHHE,
Ouonoruueckas posib. @otocunTre3. PpyKTo3a Kak U30Mep IIIFOKO3bI.

KanMa.H M LOCJUII0JIO3a KaK IMPUPOAHBIC IMOJIMMEPHI. CTpOeHI/Ie Kpaxmajia 1 LCJIIKOJI03bI.
dusznyeckre 1 XMMUYECKHE CBOMCTBA Kpaxmajia (FHI[pOJ'IPI?», Ka4CCTBCHHAsA pCaKIus C I/IOI[OM).

A30Tcoaep:Kanye OpraHndecKkne coenHeHusl.

AMHMHOKHUCIIOTHI Kak aMm(pOTEpHbIE OpraHudYecKre coeTMHEHUsI. PU3NUECKHEe U XUMUYECKHE
CBOIICTBa aMUHOKHUCIOT (Ha MpuMepe IHIKHA). bHojormyeckoe 3HaYeHHE AMHHOKHCIIOT.
Ilentuner.

benkn kak TpUpOTHBIE BHICOKOMOJICKYIISIPHBIC COeAWHCHHS. [lepBUYHAS, BTOpUYHAS H
TpeTU4YHas CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OETKOB: THUIPONM3, ICHATYpallus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XUMHUYECKUN 2JIeMEeHT. AToMm. Sapo aroma, H30TOMBI. DJIEKTPOHHAs O00OJOYKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHU. ATOMHBIC OpOUTay, s-, P-, d- anmemeHThl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOHPUTYpaLHs aTOMOB.

ITepuognueckuit 3akoH u Ilepuoguueckas cucremMa XUMHUYECKMX 23iieMeHTOB [l
U. MenpneneeBa. Cs3p mnepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMUMHYECKHUX
anemeHToB JI. 1. MeHneneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TpyIIaM U rnepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAyKU.



Crpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbI XUMHUYECKON CBsI3M (KOBaJIeHTHAs
HEMoJIsSIpHasl W TOJISIpHAsi, WOHHAsA, MeTaJuIMyeckas). MexaHu3mbl 00Opa30BaHUsl KOBAJEHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
3J'IGKTpOOTpI/IL[aTe.HBHOCTB. Creneunn okuciaeHus. MIOHBI: KaTUOHBI ¥ aHUOHBI.

BemectBa MOJEKYISPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonaTtue o nucnepcHbIX cucremax. ICTUHHBIE M KOJUIOWIHBIE PacTBOPBI. MaccoBast 10
BEILIECTBA B paCTBOPE.

Knaccugukaius Heoprann4eckux coequHeHni. HomMeHnkiarypa HeopraHM4ecKuX BEIIECTB.
I'eHeTnyeckas CBSA3b HEOPraHMYECKUX BEILECTB, IIPUHAUICKAIINX K PA3IIMYHBIM KIIACCAM.

Xumuyeckas peakuusa. Kiaccupukanuss XUMHUYECKUX peakluil B HEOPraHUYECKOW U
OpraHUYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPrUU NPU XUMUYECKUX PEaKIHUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTHUMbIe peaKIUu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.

[Tpunuwmn Jle [larense.

OnekrponauTuueckas auccouuanus. CunpHble U ciadble 3iekTponauThl. Cpeaa BOIHBIX
pPacTBOPOB BEILIECTB: KUCasl, HEHTpalibHAas, LIeoYHasl.

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIINH.

Heopranuveckasi Xumus

Hewmeranmns. [Tonoxxenne nemeramios B [lepuoanyueckoi cucteMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa u 0coOEHHOCTH CTpoeHHsS aToMoOB. (Du3HuUecKHe CBOWCTBA HEMETAJLIOB.
AnoTponusi HeMETauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOT€HOB, cephl, a3zora, docdopa,
yIIepoAa U KPEMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJIOPOIHBIX
COEJIMHEHUN ).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COEIUHEHUH.

Meramnel. [lonoxenune meramnos B [lepuonnueckon cucreMe XUMHUECKUX DJIIEMEHTOB JI.
N. MenpneneeBa. OcoOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 0000YeK aTOMOB MeTauioB. OoOmiue
¢usnueckue cBoiicTBa MeTaysioB. CIUTaBbl METAIOB. DJIEKTPOXUMHUECKUN psl HAMPSKEHUI

METAJJIOB.

XWUMHYECKUE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, KaJlnud, KaJdbllUid, MarHHi,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O6mure criocoOb! moayyeHus: MeTauioB. [IpuMeHeHre MeTanioB B ObITY U TEXHUKE.

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYYarOITUMUCS
IporpaMM CpPeAHEro oOIIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4Ho-MeToanueckoi OCHOBOM i Pa3pabOTKH IJIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
POTpaMM CpeAHEro o0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO0/.

B cooTBeTCTBUM C CHCTEMHO-IESTEILHOCTHBIM IIOAXOJOM B CTPYKTYpPC JIMYHOCTHBIX
PE3YIBTATOB OCBOCHUS ITPEAMETA «XuUMHS» Ha YPOBHE CPEAHETO O6H_[€FO 06p330BaHI/I${ BBIACJIICHBI
CIICAYIOIMEC COCTABJIAIOIIHNEC:

OCO3HAaHHE OOYYAIOIUMUCS POCCUUCKOW TPaKIAaHCKON HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HaJINn4Yuec MOTHBAIIUHU K O6y‘-I€HI/IIO;

[[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPCHHHX yOEXICHUW JMYHOCTH HA OCHOBE KITFOUEBBIX
IIEHHOCTEH M UCTOPUUYECKUX TPAJAUIIMKA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBAThCS B CBOCH IESATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHU, IPUCYIIAMHU IIEJIOCTHOH CHUCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HAJIMYUEC HPaBOCO3HAHUA 9KOJIOTHYCCKOM KYJbTYpPbI H CIIOCOOHOCTH CTaBUTh ocinm u
CTPOUTDH KU3HCHHBLIC I1JIaHbI.

JInuHOCTHBIE Pe3yIbTAaThl OCBOCHUS IIpeaMeTa « XUMUS» JOCTUTAIOTCS B €AMHCTBE yUeOHOI
Y BOCIIMUTATEJIBHOM JEATEIbHOCTH B COOTBETCTBHM C T'YMAaHMCTHYECKUMH, COLMOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TI'pa)<aHCKOro OOILEecCTBa,
IOPUHATHIMU B OOLIECTBE HOPMaMM M IMpaBUJIaMU IMOBEIECHMS, CIIOCOOCTBYIOIMMHU IpoLeccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOI'O CTAHOBJICHHSI IMYHOCTH 00YYarOLINXCS.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpeAMETa «XUMHUSD» OTpakaloT cHOpPMHUPOBAHHOCTh
OTIBITA IT03HABATEIbHON U PAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTu3aliiy MPUHSITHIX
B 00OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIIMTAHMSA:

OCO3HaHHUS O0YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPAIKY;

NpEaACTaBJICHHUA O COOHWAJIBHBIX HOpMax W IIpaBHUJIaX MECKIMYHOCTHBIX OTHOIIEHUH B
KOJJICKTHUBCE,

TOTOBHOCTHU K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘le6HBIX ITPOCKTOB,
pPEIICHUN yqe6HBIX 1 ITO3HABAaTCJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI APYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIIECHUS K HMCTOPUYECKOMY M HAayYHOMY HACIEIUI0 OTECYECTBEHHOU
XHUMHH;

YBaXXCHUA K IMPOHCCCY TBOPUCCTBA B obiactu TCOpPHUU WU NPAKTUYCCKOTIO MPUMCHCHUA
XUMHHU, OCO3HAHHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YJIbTAT JJIHUTCIBHBIX H&6J’IIO)I€HI/II71,
KPOMOTJIMUBLIX 9KCIICPUMCHTAJILHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘-IéHBIX 1 IIPAKTUKOB;



UHTEpeca M IO3HABAaTEIbHBIX MOTHUBOB B IIOAYYEHUHM U IIOCIEAYIOIIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMOBCACHMA,

CIIOCOOHOCTH OLICHHUBAThb CUTyalluu, CBsI3aHHBIC C XHMHYCCKHMMH  SABJICHUSIMH,
U IPUHUMATb OCO3HAHHBLIC PCHICHUSA, OPUCHTUPYSACH HA MOPAJIBbHO-HPABCTBCHHBLIC HOPMBI H

OCHHOCTH,

TOTOBHOCTH OLICHUBAaTh cBOE IMOBCACHUEC W IIOCTYIIKHM CBOHUX TOBapI/IH_Ieﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX W ITPABOBBIX HOPM U OCO3HAHUC HOCJIGI[CTBI/Iﬁ OTUX IMOCTYIIKOB;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbI:

IIOHUMAaHUA HeHHOCTeﬁ 3A0pOBOIo H 0€e3011aCHOTIO 06pa3a KHU3HHU, HeO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy q)HSI/I‘leCKOMy U ICUXUYCCKOMY 3J0POBBIO;

coOnrofcHus TpaBui 0e30MacHOro OOpalieHHus ¢ BEIICCTBAMH B OBITY, TOBCEIHEBHOM
YKU3HU U B TPYIOBOM JICATEIILHOCTH;

MOHMMAHUSA LIEHHOCTH TPaBWI HMHAWBHUIYATBHOTO M KOJJIEKTUBHOTO 0€30I11acHOrO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKNX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI IOCJEACTBUN M HENPHITUS BPEIHBIX NPUBBIYEK (YHOTPEOIEHUs aJKOIoJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOT0 BOCIMTAHMS:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BAaTEIbCKOW JIeATENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU MPAKTHYCCKHUX 3aaad COIII/IaJ'II)HOI\/'1
HAIIPpaBJICHHOCTH (B paMKax CBOECTO KJlacca, IJ_IKOJ'ILI);

HHTEpECa K IMPAKTUUCCKOMY H3YUCHUIO HpO(l)CCCI/Iﬁ pa3jindyHoro poaa, B TOM 4YHCJIC Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHWHU 110 XUMHU,

YBa)KEHU K TPYAY, JIIOJIM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUYATbHOM TPAeKTOPHH 00pa3oBaHus, Oy Ty1ie
npodeccuu u peanusalnuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rM4eCKOro0 BOCIIHTAHHUS:

9KOJIOTUYECKH 11€JIeCO00Pa3HOT0 OTHOIICHUS K TPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKA3HU Ha 3eMIIE;

MOHUMAaHUS TI00ANTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOSieM, BIUSHUS SIKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPE/Ibl;

OCO3HaHUA HeO6XO}II/IMOCTI/I HCITIOJIB30BaHUA JIOCTI/DKGHI/Iﬁ XUMHHU OJId pCUHICHUA BOIIPOCOB
panrOHAJIBHOI'O MPUPOAOIIOJIb30BAHN A,



AKTUBHOTO HEMPUITHS INEHCTBUM, MPUHOCAIIMX BpEIl OKPYXKAIOIIEH MPUPOJHON cpene,
YMCHUA NPOTHO3UPOBATH H€6HaFOHpI/I}ITHBI€ 9KOJIOTUYCCKUC MOCICACTBUA MPCANPUHUMACMBIX
JIEUCTBUI U MPEIOTBPAILATH HUX;

HAJIMYUSL Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHHS, AKOJIOTUYECKOHW KyJIbTYpHI, OIBITA
JESTEIbHOCTH  OKOJIOTUYECKOH  HAalpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
NIO3HABAaTEIbHON, KOMMYHHKATUBHON M COLMAIILHOM NMPAaKTUKE, CIIOCOOHOCTH U YMEHHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) IHMEHHOCTU HAYYHOI'O IIO3HAHUA:

c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOM MTPAKTUKY;

NOHMMaHMA CHeuu(UKA XUMHH KaK HayKd, OCO3HaHUS €€ poiaud B (HOPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO IPEACTABICHUs 00 OKpY’KaloIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs IPUPOIHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH M BAXHOW POJIM B CO3/aHUHM HOBOW 0a3pl MaTepHAIbHOU
KYJIBTYpBI, PELICHUHU II100aIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPEBOM,
SHEpPreTUYecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUHM MEIHIIMHBL,
00ecreueHny yCIOBHM yCIIEITHOTO TPyAa U SKOJIOIMYeCKH KOM(POPTHOM KM3HU Ka)KJ0ro 4jeHa
00I111eCTBA;

CCTCCTBCHHO'Hay‘lHOﬁ T'paMOTHOCTHU: TIOHHMMaHUA CYHNIHOCTH MCETOJOB IIO3HAHWN,
HCIIOJIB3YCMbIX B €CTCCTBCHHBLIX HAYyKax, CIIOCOOHOCTH HCIIOJIE30BATh MMOJIy4acMbIC 3HAHHUA IJIA
aHanu3a U OOBICHEHUS SBJICHHUH OKpYyKaromero Mupa U NpoucxoIdmunx B HEM HSMGHGHHﬁ,
YMCHUA OCJIATh 000CHOBaAHHbIC 3aKJIFOYCHUS HA OCHOBE HAay4YHBIX q)aKTOB N UMCIOIIMXCA JaHHBIX
C LICJIBIO IMOJTYYCHHA JOCTOBCPHLBIX BBIBOJAOB,

CITOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMHUYCCKHE 3HAHMS JJIsL pCHICHUSA HpO6J’ICM
B PCAJIbHBIX JKU3HCHHBIX CUTYAallUAX;

HWHTEPECA K IMO3HAHUIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMIO U CamMOOOpa3oOBaHUIO, K
AKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH TI0O XHUMHH B COOTBETCTBHUH C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax NpodecCHOoHANbHOMN AesTeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaThl OCBOGHHS Y4eOHOTo mpeamera «XUMHS» Ha YpPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBbIe I (OPMUPOBAHUS MHPOBO33PEHUSI OOYYAIOIIUXCS MEXIUCIMUITIMHAPHBIE
(MexmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIINE EIOCTHOCTh HAYYHON KapTUHBI MUpa
U creruuKy METOJI0B O3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPrus, SIBIEHUE, MpOIecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeI0BaHUE, Ha0II0IeHNEe, U3MEPEHNE, SKCIIEPUMEHT U JIpyTHUe);



yHHUBEpcaJlibHble ~ y4deOHble  jgedcTBus  (TO3HABAaTeNbHBIE,  KOMMYHHUKAaTHBHBIC,
perynsaTHBHBIE), obOecreunBaonie (opMUpoBaHHE (YHKIMOHATIBHOH TIPaMOTHOCTH H
COIMATIbHOM KOMITETCHIIMH O0YJaIOIINXCS;

CHOCOOHOCTh  OOyyaroIUMXcs  HCHOJb30BaThb  OCBOEHHBIE  MEXKIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJbHbIC Yy4yeOHBbIC JEHCTBHS B IO3HABATEIBHOM U
COLIMAJILHON ITPAKTHKE.

MeTaHpeI{MeTHHC PE3YIbTAThI OTPAXKAKT OBJIAACHHUC YHUBCPCAJIbHBIMU y‘le6HbIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA IIGfICTBPISIMPI.

OBJIaIIeHHe YHUBEPCAJIbHBIMHA y‘lCﬁHLIMI/I NMo3HaBaTECJIbHbBIMHU HeﬁCTBHHMH:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBHS:

CaMOCTOATENIFHO (DOPMYIHMPOBaTh M aKTyalIM3UpOBaTh IpoOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIpCACIIATL LCIIN ACATCIbHOCTH, 3adJlaBad IIapaMCTPbl WM KPUTCPpUHU HX JOCTHIKCHUA,
COOTHOCHUTD PEC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU

HCIIOJIb30BaTh IIpU OCBOCHHUH 3HaHUHI HpI/IéMH JIOTMYCCKOIro MBIINUJIICHHUSA — BBIACIATH
XAapPaKTCPHBIC IIPHU3HAKU MOHATHUH U YCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJb30BaATh
COOTBCTCTBYIOINEC ITOHATHUA JIA 00BICHEHUS OTACJIbHBIX (I)aKTOB u HBHGHHﬁ;

BLI6I/IpaTb OCHOBAHMHA U KPUTCPUUN JIA KJ'IaCCI/I(bI/IKaI_II/II/I BCIICCTB U XUMHUYCCKUX pCaKHI/Iﬁ;
YCTaHaBJIMBAThL NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YHACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIyKTUBHBIC, IETyKTUBHBIC, IO AHAJIOTHH ), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pPACCMATPUBAEMBIX SIBICHUAX, (POPMYIHUPOBATH BBIBOJIBI U
3aKJIIOYCHUS;

IPUMEHSTh B MpOIecce MO3HAHMSI, UCHOIb3yEMbIE B XUMHH CUMBOJINYECKHE (3HAKOBBIE)
MO/JIeINH, TPe0OPa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
xumMuueckass (opMysa, YypaBHEHHE XHUMHUYECKOM peakuud — TpU pelIeHuHd Y4eOHbIX
[IO3HABATEJIbHBIX U IPAKTUYECKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJIEIIbHBIC IIPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB U3Y4aEMbIX BEHIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIeA0BaATENbCKUE €iiCTBHS:
BJIQJIETh OCHOBAMH METOJIOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHUECKUX PEAKIIHII;

(I)OpMy.]'II/IpOBaTL o MW 3aJad4u  HCCICAOBaHMA, HCIIOJIb30BaTh IIOCTABJICHHBLIC H
CaMOCTOATCIIbHO C(bOpMYJ'H/IpOBaHHI)Ie BOIIPOCHI B KAYECTBE MHCTPYMCHTA IMO3HAHHA U OCHOBBI
JJIsA (I)OpMI/IpOBaHI/ISI THIIOTE3BI 11O IMPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)KHCHHﬁ;

BJIQJIETh HaBBIKAMHM CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M MPOBEINCHHUS YUYEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOIIOAATh 32 XOAO0M Ipollecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (QOopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHOM
pabore;



npuoOpeTaTh OMBIT YYEHHYECKOW HCCIEAOBATEIbCKOH M TPOEKTHOW JEeSATEIHHOCTH,
MMPOSBJIATH CHOCO6HOCTB U TOTOBHOCTb K CaMOCTOSATCIBHOMY IIOUCKY MCTOAOB pPCHICHUA
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B Pa3IMYHBIX HCTOYHUKAX HMHPOpMAMU (HAY4YHO-TIOMYJIsIpHAs
JaUTEepaTypa XHMMHUYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl MHTepHera),
aHAIM3UPOBATh HH(GOPMAIIUIO PA3TUYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUYECKH OLIEHUBATH
e€ JI0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTH;

dbopMynMpoBaTh 3ampoCchl U TMPUMEHSATh pPAa3IUYHbIE METOJbI HpPU TOUCKE U OTOOpe
uHpopManuu, HeOOXOIMMOM [T BBITIOJIHEHHS YUeOHBIX 3a/1au ONPeaeIEHHOTO THIIA;

nproOpeTaTh OIBIT UCHOJIB30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY IpeAcTaBieHUs MH(POpMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BAaTh HAYUYHBIM SI3bIK B KadyecTBE CpeAcTBa Mpu padoTe C XUMHYECKOM
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MYEeCKHe W MaTeMaTW4YecKhe) 3HaKh |
CUMBOIIBI, hopmyIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

HUCIIOJIB30BAaTh U Hp606paSOBbIBaTB 3HAaKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'JIAJHOCTHU.

Oriaagenue YHUBEPCAJIBbHBIMHA KOMMYHUKATUBHBIMU JelCTBUSIMU:

3aaaBaTb BOIIPOCHI 1o CYHICCTBY O6CY)K,Z[8.CMOI>’I TCMBI B xoae Juajiora
W/ JUCKYCCHH, BBICKAa3bIBaTh HIACH, q)OpMYHI/IpOBaTI) CBOM NPCIIOKECHUA OTHOCHUTCIBHO
BBITIOJTHCHU A npezmoxceHHoﬁ 3aJa4u,

BBICTYNIaTh C NpE3CHTalMeld pe3yibTaTOB MO3HABATEIHHOM AESITENbHOCTH, MOTYYEHHBIX
CaMOCTOSITCIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TP  BBITIOJHEHUM XHMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl MO WCCIEIOBAHHIO CBOIMCTB W3y4aeMbIX BEIECTB,
pea3anuu y4e0HOTO MPOEKTa 51 dbopMyIMpOBaTh BBIBOJIBI
0 pe3yJabTaTaM NPOBEAEHHBIX UCCIEAOBAHUMN MyTEM COTIIACOBAHMS MO3UIIUN B X0/1€ 00CY K IeHUS
1 00MeHa MHEHUSIMH.

OgJiajieHNe YHUBEPCAIbLHBIMH PeryIsTUHBHBIMM A€l CTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYIIECTBIATh CBOKO IO3HABATEIBHYIO NEATEIbHOCTD,
onpenenss € eI W 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUI TpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEAKLIUSAX;

OCYyHIECTBJIATE CAMOKOHTPOJIb CBOEH JIeITEILHOCTH Ha OCHOBE CaMOaHaJIN3a M CAaMOOIICHKH.



HNPEAMETHBIE PE3YJIBTATHBI
[IpenMeTHBIE pe3yIbTaThl OCBOCHHUS Kypca OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUN O XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XUMHH B TIO3HAHWUU SIBJICHUU TPUPOJBI, B (OPMHUPOBAHUH MBIILIICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIIOJIArarollue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJICpOIHBIA  CKeJeT,
(GyHKIMOHATBHAS TPYyNNa, paauKajl, H30MEpHs, W30MEphbl, TOMOJOTHYECKUH psI, TOMOJOIH,
YTIEBOLOPOABI, KMCIOPOA U a30TCOIAEPKALINE COCOUHEHUSI, MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUs CTPOEHUSI OPraHMYECKUX
BemecTB  A. M. byTiepoBa, 3aKkOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IIOJyYEeHUHU U 0€3011aCHOM MCIIOJIb30BaHUHU BaXKHEUIINX OPraHUYECKUX BELIECTB B OBITY
Y IIPaKTHUYECKOM 1EATENBHOCTH YEI0BEKA;

Cq)OpMHpOBaHHOCTB YMGHI/Iﬁ BBIABJIATD XapPaKTCPHBIC IMPHU3HAKH HOHSITI/Iﬁ, YCTaHaBJINBATb
HX B3aMMOCBA3b, UCII0JIb30BATh COOTBCTCTBYIONINMEC TOHATUSA IIPU OIMMCAHUHN COCTaBa, CTPOCHUA U
npeBpameHI/Iﬁ OpraHU4YCCKHUX COCHHH@HHﬁ;

c(hOpMUPOBAHHOCTh YMEHUU HCIIOJIH30BATh XUMHYECKYI0 CHUMBOJHUKY JJI COCTaBICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYIT OpraHMYECKUX BEIECTB
U ypaBHEHUM XMMHYECKUX PEAKIWN, U3rOTABIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIICCTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YUEHHBIX OpPraHHYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHUIO K OINpPENeIEHHOMY KIJACCy/TpyNIe COEIUHEHUI
(YyrineBoJopobl, KHCIOPOJ M a30TCOACpXKAlle  COEIUHEHMs, BBICOKOMOJIEKYIISIpHbIE
COeIMHEHMS), JaBaThb UM Ha3BaHusa no cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
IPUBOJNUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEJIBHBIX OPraHUYECKUX BEUIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIEH, STWICHIVIUKOIb, TJIUUEPUH, (PEeHOJd, (opManbAeruj, ameTalbAeruj, MypaBbHUHas
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, INIOKO03a, (pPyKTO3a,
Kpaxmall, LIeJUII0JI03a, TIIHUIHH);

Cq)OpMI/IPOBaHHOCTI) YMCHUA ONPCACTATE BHJBL XUMHYCCKOM CBSI3H B OpTraHUYCCKUX
COCOUHCHUAX (O,[[I/IHapHBIC n KpaTHLIe);

C(i)OpMHpOBaHHOCTI) YMCHUA NPHUMCEHATH ITOJOXKCHHUA TCOPHUU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIsL OOBSICHEHHSI 3aBUCHMOCTH CBOICTB BCIICCTB OT HMX COCTaBa H
CTPOCHUA; 3aKOH COXPAaHCHUA MaCChl BEUICCTB;

c()OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3HUECKHE |
XUMHUYECKHE CBOWMCTBA TUIIMYHBIX MPEJICTABUTENCH PA3TUYHBIX KIACCOB OPraHUYECKHX BEIIECTB
(metan, 2TaH, STWJEH, MPOMWIEH, ameTwieH, Oyramuen-1,3, mermnOyragueH-1,3, OeHszomn,
METaHOJ, dTaHOJ, YTUJICHTINKOIb, TIUIEPUH, (PEHON, aleTalbIeTH/l, MypaBbHHAS U YKCYyCHas
KHCJIOTBI, TJIOKO3a, Kpaxmall, IeJUTI003a, AaMHHOYKCYCHAas KHCIIOTa), HWJUTIOCTPHUPOBATH
TEHETUUYECKYIO CBSI3b MEKIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;



c(OPMUPOBAHHOCTh YMEHHUS XapaKTEPH30BaTh HCTOYHHKH YTJIEBOJOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPEepadOTKM M MPAKTUUYECKOE MPUMEHEHUE
MIPOIYKTOB MepepabOTKH;

C(OPMHPOBAHHOCTE YMEHUN MPOBOJIUTH BBIYMCICHHUSA 110 XUMHUYECKUM YypaBHEHUAM
(Maccpl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WK MPOAYKTa pEaKLUH 110 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO u3 HCXOJIHBIX BEIIIECTB
WIH [IPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSI, MCHOJb3YyEeMbIX B XHMHUM I[PU H3YYEHHH BELIECTB MU XHUMHUYECKUX SBJICHUUN
(HaOnrofieHWe, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAHKE), WCIOIb30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIECHNUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHiIa OOPAIIEHNUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpalleHns: OPraHMYECKUX BEIECTB MPHU HArPEBaHHUM, MOJIYYCHUE STUICHA U U3YyUYCHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIH OPraHUYECKUX BEIIECTB, IEHATYypallys OeKOB PU HarpeBaHUH,
IBETHBIE PEAKIIMH OCJIKOB) B COOTBETCTBHH C IMPABUJIAMU TEXHUKHU 0€3011aCHOCTH MPHU 00paIlleHUN
C BelIeCTBaMH U Ja0OpaTOpHBIM O00OPYJOBaHHEM, MPEACTABIATH PE3YNbTAThl XHUMHUYECKOTO
IKCIIEPUMEHTa B (DOpME 3amucH YpPaBHCHHI COOTBETCTBYIOIIMX PEAKIUH W (POpPMYITHUPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU AHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil uHopmaru, UHTepHeT u ApyTux);

c(OpPMUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa HKOJOTMUYECKU IEIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIAX COXPAHEHHs] CBOETO 3/I0POBBS U
OKPY’KaIOIIeW MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OTpeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica Tokaszarens I[IJIK, moscHsTh Ha
npuMepax CrocoObl YMEHBIIECHHUS U MPEIOTBPAIICHHS] UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEKa;

JUIA 06yqa101111/1xcs{ C OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3O0POBBA. YMCHUC IPUMCHATH
3HAaHHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHWA BCIICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUTSL CIIENIBIX U CJIA0OBUAALIMX 00YyYarOIIMXCS: YMEHHE UCII0JIb30BATh PEIbe(PHO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins nis 3anucu Xxumuueckux Gopmy;

c(hOpMUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUECKON COCTABIIAIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJICHUU IIpUpoarI, B @OpMHpOBaHI/II/I MBIIIJICHUA U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3/JI0POBBIO U
MIPUPOJHOM Cpelie;

BIIQJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKUCJICHUs, XHUMHYECKasA CBIA3b (KOBaJ'IeHTHaSI, HOHHas1, MCETallInuyecKasd, BOI[OpO)IHaSI),
KpUCTAJUIMYECKasi  peméTka, TUIBl ~XMMHYECKMX  pEeaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKON peaKkIuu, XMMUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS IEKTPOTUTHUECKOM
nuccouuanuu, nepuoandeckuil 3akon JI. M. MenaeneeBa, 3aKOH COXpaHEHUS MacChl BEILECTB,
3aKOH COXPAaHEHHUs M IPEBpAIlCHUs 3HEPTUM NPU XUMHUYECKMX PEaKLHAX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUN SI3BIK XWMHHM, MHPOBO33PEHUECKHE 3HAHHUs, JIEXKalllMe B OCHOBE NOHUMAaHUS
MPUYMHHOCTU ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MacHOM HCMOJIb30BAaHUHM Ba)KHEHIIIMX HEOPTaHWYECKUX BEIECTB B
OBITY U MIPAKTUYECKOMN JAEATEILHOCTH YEeTIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEPHbIC MPU3HAKH MOHITUHN, YCTaHABIMBAThH
UX B3aHMOCBS3b, MCIIOIb30BaThb COOTBETCTBYIOILME IOHATHUS IPU ONHMCAHUU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUYECKYIO CHMBOJMKY JJISI COCTABJICHUS
(GopMys BeIIECTB M YpaBHEHMH XUMHUYECKUX pEAKLUH, CUCTEMATHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHBIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BeLeCTB (yrapHblil ras,
YIJIEKUCIBbIA Ta3, aMMHUak, rameéHas M3BeCTb, HErall€éHas W3BECTb, NUTbEBAs COJA, MUPUT U

ApYyTHE);

c(OPMHPOBAHHOCTb YMEHUHN ONPENENSATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMUUECKUX
AJIEMEHTOB B COEJUHEHUIX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJsipHas, MOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHM;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAICKHOCTh HEOPTaHMUECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIACCy/TPYIIe COSAMHEHUH (IIPOCThIE BEMIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHMM  pAacKpbIBaThb CMBICH Iepuojgudeckoro 3akoHa /I
U. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMATU3HUPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapakTepHu30BaTb J3JEKTPOHHOE CTPOEHHUE AaTOMOB
XUMHUYECKHUX 31eMeHTOB 1—4 mepuonos Ileproanueckoil cuCTEMbl XMMHUYECKHUX JJIEMEHTOB /.
W. MeHnzeneeBa, MCHOJb3ysl MOHSATHSA «S-, P-, O-3JEKTPOHHBIC OPOMTAIN», «IHEPrETHUYCCKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHYECKHUX 3JEMEHTOB M HUX
COEIMHEHUN 10 mepuojaMm U rpymmnaM lleproaudeckoil CucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBA3U MEXKJIY HEOPIaHMYECKHMMU BEIIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XMUMHUECKHE PEAKIUH MO0 Pa3IHuHBIM
nMpu3HakaM (YHCIy W COCTaBy pEarupyrolux BEMIECTB, TEIUIOBOMY d(dQekTy peakuuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);

c(OpPMHPOBAHHOCTh YMEHHM COCTABIIATh YPABHEHUS PEAKIMN pa3IMYHBIX THIIOB, ITOJHBIE U
COKpaIlEHHBIE YPAaBHEHUS peaKlIMi MOHHOrO OOMEHa, YYUTHIBas YCJIOBHUS, NMPU KOTOPBIX 3TU
peakuuy UIyT 10 KOHLA;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MNpOBOAUTL PCAKIUHU, IMMOATBCPIKAAOIMINC KaueCTBEHHBIN
COCTaB Ppa3jIMYHBIX HEOPraHUYCCKUX BCHICCTB, PpacCllO3HAaBaThb OIIBITHBIM HYTéM HWOHHI,
MNPUCYTCTBYIOIIMEC B BOAHBIX pACTBOpPAX HCOPTraHNUCCKHUX BCUICCTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaKIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ITHX PEaKIIHii;



c(OPMHPOBAHHOCTh YMEHUI OOBSCHITh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH PEaKIH OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XUMHUUECKHUE MPOLIECCHI, JIEKAIINE B OCHOBE
IOPOMBIIIJICHHOTO TIOJY4YE€HUS CEpHOM KHCIOTHI, aMMHakKa, a Takxke CPOpMHUPOBAHHOCTh
IpeJCcTaBiIeHU 00 OOIIMX HAyYHBIX HMPUHIMIAX M 3KOJIOTHYECKUX MpoOjIeMax XUMHUYECKOIo
IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh yMCHHI TPOBOJIUTH BBIYHCICHUS C HWCIOJIB30BAHUEM TOHSITHS
«MaccoBasi 0l BEILECTBA B pAcTBOpE», OOBEMHBIX OTHOLIECHUI Ta30B MPU XUMHYECKHX
pEaKIMIX, MAacChl BEIECTBA I 00BEMA T'a30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WITH
00BEMY OJTHOTO U3 YYACTBYIOLIUX B PEaKLUU BELIECTB, TEIIOBOro 3¢ (deKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPAILLCHUS U COXPAHEHUS SHEPTHUH;

c(OpMUPOBAHHOCTh YMEHHUI COOIOIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAOH U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIIOJIHATh XUMHUYECKHH HSKCHEPUMEHT
(pa3znoxeHue mepoKkcHaa BOJOPOAA B NPUCYTCTBUM KaTalau3aTopa, OINpPENEICHHUE CPEbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOI'O MHIUKATOPA, BIUSHUE PA3JINYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEeaKluH, peaklUd HOHHOro OoOMEHa, KaueCTBEHHbIE peaklu{ Ha
cyibdar-, kKapOoHaT- U XJOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUEe SKCIIEPUMEHTAIbHBIX
3a7a4y no TemaMm «Metambl» U «Hemeramiby) B COOTBETCTBMM C NpPaBUJIAMH  TEXHUKU
0€30I1aCHOCTH NPH 0OpallleHUH C BELIECTBAMU U JIAOOPAaTOPHBIM 000PYI0BAHUEM, NIPE/ICTABIISATh
pe3yJIbTaThl XMMHUYECKOTO OJKCIIEPHUMEHTa B (hopMe 3amucH YpPaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIUIO,
NOJy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (Cpe/icTBa MaCCOBOM KOMMYHHKAIMH, IHTEpHET U IpyTUX);

c(OpMUPOBAHHOCTh YMEHUW COOJIOAAaTh TMpaBWiIa SKOJOTHYECKH IeJIecooOpa3Horo
MOBEJICHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX COXPAHEHHs] CBOETO 3/I0POBBS U
OKPY’KaIOIIeW MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OTpeeNIEHHBIX BENIECTB, TOHUMAasi cMbica nokasarens [1JIK, moscHsATs Ha mpuMepax crocoOb
YMEHBIIEHUS U MIPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUSI HA OPTraHU3M YEJI0BEKa;

JJIsA 06yqa101u14xc;1 C OIpaHUYCHHBIMU BO3MOXHOCTAMH 3OO0POBBIA: YMCHUC IPUMCHATH
3HaHUA 00 OCHOBHBIX AOCTYIIHBIX METOJaX MO3HAHUA BCUICCTB U XUMHNYCCKUX ﬂBHeHHﬁ;

JUTSI CTIETBIX U CIA0OBHUAANIUX O0YYAIOIINXCS: YMEHHE HCIIOIb30BaTh PElbe(PHO-TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaitns nis 3anucu XxumMmuyeckux Gopmyi.

DopMbl OPraHu3alnu

WHIUBUAYaAIbHAS, TPyNNOBas, (pOHTATbHAS, TPAKTHYECKAs].

TEMATHYECKOE INTAHUPOBAHHUE

Koua | Daexkrponnbie (uugposbie)
uyec | oOpasoBaresibHbIe pecypchl

Ne
o/ HaumeHoBaHue pa3iesioB H TeM MPOrpaMMbl | TBO
4aco
B

Paznea 1. Teopernueckue 0CHOBBI OpraHuyeckoi xuMum (3 4)




1 | Beemenue. 3nakomctBo ¢ I'MA, KUM 1
2 | Ctpoenue aToma. 1 | https://m.edsoo.ru/ff0d2d50
CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB 1 | https://m.edsoo.ru/ff0d2d50
MaJIbIX IEPHOIOB.
4 CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB 1 | https://m.edsoo.ru/ff0d323c
OOJIBIINX IIEPHOJIOB.
5 | Ilepuoanyeckasi cuCTeMa U CTPOCHHE aToMa. 1 | https://m.edsoo.ru/00ada52c
6 V3MeHeHMEe CBOWCTB 3JICMEHTOB B IIEPHOAX U 1 https://m.edsoo.ru/00ada52c
rpyImax.
7 | MoHHas XMMUYECKas CBS3b. 1 https://m.edsoo.ru/00adac34
8 | KoBajleHTHAss XUMHYECKAs CBS3b. 1 https://m.edsoo.ru/00adaab8
9 | Meraunueckass XUMUYECKas CBSI3b. 1 https://m.edsoo.ru/00adaab9
10 | BomopogHasi XHMHYECKAs CBSI3b. 1 https://m.edsoo.ru/7f41837c
11 | CKOpOCTh peaKiivu. 1 | https://m.edsoo.ru/7f41837c
12 ®daKTOpbI, BAUSIOIINE HA CKOPOCTH XUMHUYECKOM 1 | https://m.edsoo.ru/7f41837c
peaKInu.
13 | Katamu3aTopsl. 1 | https://m.edsoo.ru/7f41837c
14 XUMHYECKOe PaBHOBECHE, CITIOCOOBI €To 1 | https://m.edsoo.ru/7f41837c
CMEILECHUS.
15 | Okcuppl. 1 | https://m.edsoo.ru/ff0d664e
16 | OcnoBanusi. 1 | https://m.edsoo.ru/ff0d67ca
17 | Kucnotsl. 1 | https://m.edsoo.ru/ffOdfee2
18 | Comn. 1 | https://m.eds00.ru/00ad9474
19 | YrieBomoposbl. 1 | https://m.edsoo.ru/00ae054e
20 | Kuciopocoeprkalue CoeaMHEHHUS. 1 | https://m.edsoo.ru/00ae054e
21 | A3oTcozepxKaliie COeIMHCHUSI. 1 | https://m.edsoo.ru/00ae054e
22- | Peakuuu HOHHOTO OOMEHA. 2 https://m.edsoo.ru/00add448
23
24- | T'uapoau3 BEIECTB. 2 https://m.edsoo.ru/00add9d4
25
26- | OKUCITUTEILHO-BOCCTAHOBUTEIILHBIC PEAKITUH. 2 https://m.edsoo.ru/00adcade
27
28- | DIEKTPOJIN3 BEIECTB. 2 https://m.edsoo.ru/00adcade
29
30- | Pemenue 3a1a4 Ha N30BITOK/HEIOCTATOK, 2 https://m.edsoo.ru/00adcade
31 | KOJIMYECTBO BEMIECTBA, BHIXO MPOIYKTA.
32- | Pemrenne 3agadnii MOBBILIEHHON CIIOKHOCTH 3 https://m.edsoo.ru/00adcade
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