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MNOYPOUYHOE IIVTAHUPOBAHUE

10 KJIACC
Koa-Bo JJIeKTPOHHBbIE
No m/i Tema ypoka 4acoB Hara nu@poBbie JdomonnuTenbHas
U3y4YeHHSs o0pa3oBaTebHbIE uHGopmanus
Bcero pecypchl

[IpenMer oprannveckoil XuMHuH, €€ BOSHUKHOBEHHUE, PA3BUTHE U
3HauYEHUE

http://school-
collection.edu.ru

Teopust crpoenust opranudeckux coennHenuit A. M. bytneposa, e€

http://school-

2 1 .
OCHOBHBIE TTOJIOKECHHS collection.edu.ru
[pencranenue o knaccupuKaMKU OPraHUUECKUX BEIIECTB. http://school-

3 Homenknatypa (cuctemMaTiueckasi) 1 TpHBUAIBHBIC HA3BAHUS 1 collection.edu.ru
OPraHnvYCCKuX BCUICCTB

o http://school-
4 AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN Psift 1 .
collection.edu.ru
. http://school-
5 MeraH 1 3TaH — NPOCTEUIINE NPEACTABUTEIN AJIKAHOB 1 -
collection.edu.ru
. . http://school-
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1 "
collection.edu.ru
. . http://school-

7 AJKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 .

collection.edu.ru

2 [Mpaktnueckas padora Ne 1. «[lomyuenne sTHIeHA M U3yYEHUE €TO 1 http://school-
CBOMCTB» collection.edu.ru

9 Ankaguensl. byraguen-1,3 u merunOyranuen-1,3. [lonyuenue 1 http://school-

CHHTETUYECKOI0 KayuyKa 1 pe3uHBbI

collection.edu.ru




AJIKAHBI: COCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIOTHYECKHIA PSII.

http://school-

10 N .
AlleTHIIeH — MPOCTEHIINI MpeacTaBUTENb aJIKHHOB collection.edu.ru
o http://school-

11 Belunciienus 1o ypaBHEHHIO XUMHUYECKON peaKIIuU -
collection.edu.ru
http://school-

12 Apenbl: 6eH301 1 Tyl TOKCHYHOCTh apEHOB -
collection.edu.ru

13 I'enernyeckas CBs3b YIIeBOAOPOIOB, MPUHAISKAIIMX K http://school-

Pa3IUYHBIM KJIaccam collection.edu.ru

14 [TpupoaHbIe HICTOYHHUKH YTIIEBOIOPOOB: IPUPOTHBIN Ta3 1 http://school-

noIyTHbIe He(TIHbBIE ra3bl, HeYTh U MPOIYKTHI e€ mepepaboTKu collection.edu.ru

15 [TpupoaHbIe HICTOYHHUKH YTIIEBOIOPOOB: IPUPOTHBIN Ta3 U http://school-

nomyTHbIe HeTIHbBIE ra3bl, HeYTh U MPOLYKTHI e€ mepepaboTKu collection.edu.ru

16 KonTtponbhas pabota mo pasaeny «YTieBoaopoIbh» hitp://school-

P P pasieiy AOPOAL collection.edu.ru

17 [IpenenbHbIe OMHOATOMHBIE CIUPTHI: METAHOMI U 3TAHOIL. http://school-

Bonoponnast cBs3b collection.edu.ru
http://school-

18 MHoOroaToMHbI€ CHIUPTHI: STUICHTIIMKOIb U TIIHIEPUH .
collection.edu.ru

19 deHo: cTpoeHue MOJIEKYIbl, PU3NUECKAE U XUMUYECKUE http://school-

CBOMCTBa, IPUMEHEHHE collection.edu.ru
http://school-

2 : MaJTbJICTU/T U alleTalIbJIeru . AIeTOH ACD:/SCIO0~

0 AT T OPMAITHICTHL H Al ACTHA Al collection.edu.ru

71 OnHOOCHOBHBIE MTPeAeTbHbIE KAPOOHOBBIE KUCIOTHI: MyPaBbUHAS U http://school-

yKCyCHast collection.edu.ru

2 [Ipaktnyeckas padora Ne 2. «CBoiicTBa pacTBopa YKCyCHOH http://school-

KUCJIIOTBI»

collection.edu.ru




CTeapI/IHOBaH " OJICMHOBAA KUCJIOThI, KaK NPCACTABUTEIIN BBICIINX

http://school-

23 1 .
KapOOHOBBIX KHCIIOT collection.edu.ru
24 Mpl1a KaK COJH BBICHIMX KapOOHOBBIX KUCIIOT, HX MOFOIIEE 1 http://school-
JericTBHE collection.edu.ru
25 CraoxxHble 3QUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. 1 http://school-
I'uaponu3 crnoxHbIX 3QUPOB collection.edu.ru
26 JKupsl: TMAPONIN3, TPUMEHEHHE, OMOJIOTHYECKAs POJIb YKUPOB 1 hitp://school-
Dbl THIP - 1P ’ p p collection.edu.ru
27 VYrneBonsl: coctaB, Kiaccuukanys. BaxkHeie npeacTaBuTeNn: 1 http://school-
TII0K03a, PpykTo3a, caxaposa collection.edu.ru
28 Kpaxman u nensono3a kak nNpupoiHbIe MOTUMEPHI 1 http://school-
P pup p collection.edu.ru
29 KonTponbshas padora no pazueny «Kuciaopoacoaepxarive 1 http://school-
OpraHNYecKHEe COSIUHEHUSD» collection.edu.ru
http://school-
30 AMUHBI: METHJIAMUH U aHUJTTH 1 -
collection.edu.ru
31 AMHHOKHCIIOTHI KaK aM(pOTEpHBIE OPraHUYeCKUE COSTMHEHUS, NX 1 http://school-
Ouonoruueckoe 3HaueHue. [lentuast collection.edu.ru
32 benku kak mpupoaHbIie BLICOKOMOIEKYIISIPHBIC COCTMHEHMS 1 http:/school-
bup AP collection.edu.ru
. http://school-
33 OcCHOBHbBIE MOHATHSA XUMHUH BBICOKOMOJIEKYJISIPHBIX COETMHEHUN 1 -
collection.edu.ru
34 OCHOBHBIE METO/IbI CHHTE32 BBICOKOMOJICKYJISIPHBIX COSTMHEHUH. 1 http://school-

ITnacTmaccel, Kay4ykH, BOJIOKHA

collection.edu.ru
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11 KJIACC

Koa-Bo JJIeKTPOHHBbIE
4acoB ara npposbie OTIOJIHUTEJIbHAS
Ne n/m | Tema ypoxka A i pp A
U3y4eHHust oOpa3oBaTeIbHbBIE nHpopmanus
Bcero pecypchl
XWUMHUYECKH dJIEMEHT. ATOM. DIEKTPOHHAs! KOH(UTypanus http://school-
1 1 07.09.2023 .
aTOMOB collection.edu.ru
[Nepnoanueckwuii 3akoH u [leproanveckas cucTeMa XUMHYIECKHX http://school-
2 anemenToB /1. V1. MeHeneeBa, ux CBA3b C COBPEMEHHOM Teopue 1 14.09.2023 | collection.edu.ru
CTPOCHHUSI AaTOMOB
3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U http://school-
3 WX COEAMHEHHH MO TPYNIaM U repruojaM. 3HaueHHne 1 21.09.2023 collection.edu.ru
MIEPUONYECKOr 0 3aKOHA U CUCTEMBI XUMUYECKUX 31eMeHTOoB J[. M. o
Menpeneesa B pasBUTHU HAYKH
4 CtpoeHue BelecTBa. XUMUYECKask CBS3b, €€ BUJIbI; MEXaHU3MbI 1 28.09.2023 http://school-
00pa3oBaHus KOBaJIEHTHOH cBsi3u. BogopoaHas cBs3b U collection.edu.ru
5 BanenTHOCTh. DnekTpooTpuaTenbHOCTh. CTENeHb OKHCIICHUSI. 1 05.10.2023 http://school-
BermectBa MONEKYIISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHUS T collection.edu.ru
6 [onsiTe 0 QUCTIEPCHBIX cUCTeMax. ICTUHHBIC U KOJUIOMIHBIC 1 12.10.2023 http://school-
pacTBopbl. MaccoBasi 10711 BELIECTBa B pacTBOpE T collection.edu.ru
Knaccugukanus 1 HOMEHKIIaTypa HEOPTaHMYECKUX COCTMHEHHH. http://school-
7 I'enernyeckas CBSI3b HEOPTAHUYECKHUX BEIECTB, PA3THYHBIX 1 19.10.2023 | collection.edu.ru
KJIacCOB
Knaccugukanus XuMIUUecKHX peakiuii B HEOPraHUIECKOH http://school-
8 OpraHNYecKOil XUMHHU. 3aKOH COXPaHEHHS MACCHI BEIIECTB; 3aKOH 1 26.10.2023 | collection.edu.ru

COXpaHCHUA U NPCBPALICHUSA SHCPTHUU ITPU XUMHUYCCKUX PCAKITHUAX




Ckopocthb peakiyn. OOpaTUMbIE peakiiui. XUMHYECKOe

http://school-

9 16.11.2023 .
paBHOBEcHE collection.edu.ru
10 [Ipaktuyeckas pabora Ne 1. «BnusHue pa3nuyHbIx GakTopoB Ha 23.11.2023 http://school-
CKOPOCTh XMMHYECKOH PEAKLIUU» o collection.edu.ru
OnekrponuTHyueckas auccouuanys. [loHsITHE 0 BOZOPOAHOM http://school-
11 nokasarene (pH) pactBopa. Peakunu nonnoro oomena. ['umponus 30.11.2023 | collection.edu.ru
OPraHnYCCKNX U HCOPTraHNYCCKUX BCIICCTB
12 OKHUCIUTENbHO-BOCCTAHOBUTENBHEIE peakiuu. [TonsTre 00 07.12.2023 http://school-
AJIEKTPOJIN3E PACIJIaBOB U PaCTBOPOB CONEH o collection.edu.ru
Kontponbehas paborta no pazaeny «TeopeTrnueckne 0CHOBBI http://school-
13 14.12.2023 .
XUMUM» collection.edu.ru
Merannsl, ux nonoxenue B [lepuoguueckoii cucreme http://school-
14 xumuueckux snemenToB [l. M. MenneneeBa 1 0COOCHHOCTH 21.12.2023 | collection.edu.ru
crpoenns atomoB. O0mmye gpu3nueckne CBOMNCTBa METAIIIOB
. 5 7 p: -
15 CrutaBbl METasIoB. DNEKTPOXUMHUUECKHN PsIJl HATPSIKEHU I 28.12.2023 htt //sphool
METaioB collection.edu.ru
16 XWUMHUYECKHE CBOMCTBA BXKHEHIINX METAJIIOB (HATPUH, Kalni, 11.01.2024 http://school-
KaJIbIMH, MATHUH, aTFOMUHHN) M UX COSTMHEHUH o collection.edu.ru
. . http://school-
17 XUMHUYECKHE CBOMCTBA XPOMA, MEAU U UX COCAUHEHUN 18.01.2024 SE100
collection.edu.ru
. . http://school-
18 XUMHYECKHE CBOMCTBA [IMHKA, JKEJIE3a U UX COEAUHEHUN 25.01.2024 SE100
collection.edu.ru
[IpakTnyeckas pabora Ne 2. "Pemenne 3kcriepuMeHTaIbHBIX http://school-
19 " 01.02.2024 .
3ajad o Teme «MeTabny collection.edu.ru
Hemeramnsl, nx nonoxenue B [leprnoauueckoii cucreme http://school-
20 xumuueckux snemeHToB [l. M. MeHneneeBa 1 0COOCHHOCTH 08.02.2024 | collection.edu.ru

CTPOEHHS aTOMOB




dusuveckre CBOWCTBa HEMETAJIOB. AJTOTPOINS HEMETAIUIOB (Ha

http://school-

21 15.02.2024 .
mpHUMepe KUCIopoaa, cepbl, Gochopa u yriepona) collection.edu.ru
. . p: -
22 XUMHYECKHE CBOMCTBA raJIOTEHOB, CEPBI U UX COCANHEHUN 22.02.2024 hit //S.C hool
collection.edu.ru
. o http://school-
23 XuMHuUecKre CBOHCTBa a30Ta, pocdopa U UX COCANHCHHH 29.02.2024 hit //S.C hoo
collection.edu.ru
. . http://school-
24 XuUMHYECKHE CBOMCTBA yriepoia, KpEMHHUS U UX COSAMHEHUHN 07.03.2024 i //S.C 00
collection.edu.ru
. . p: -
25 IIpuMeHeHne BaXKHENIINX HEMETAIIOB U UX COEIUHEHUU 14.03.2024 hit //S.C hool
collection.edu.ru
O6001Ienne u cucTeMaTH3aMs 3HaHUK 0 TeMe «Hemeramib. http://school-

26 Bbruucnenus o ypaBHEHHUSIM XUMUYECKHX PEAKINA 1 04.04.2024 | collection.edu.ru
TEPMOXUMHUUYECKHUE PACUETHI
[Ipaktnyeckas padora Ne 3. «Pemenne sxkcrepuMeHTaIbHBIX http://school-

27 " " 11.04.2024 .
3aga4 o reme "Hemeramisr"» collection.edu.ru

[!: -

28 KonTponbsHas padora o tTemam «Metaiuisy U «Hemeramibny 18.04.2024 hit //S.C hool
collection.edu.ru

Heopranunueckue u opranndeckie KHCIoThl. Heopranuyeckue u http://school-

29 25.04.2024 .
OpraHMYecKre OCHOBAHUS collection.edu.ru

30 AmdoTepHBIe HEOPTAaHUYECKHE U OPTaHUYECKUE COSTMHEHUSI. 02.05.2024 http://school-
I'enernyeckas CBsI3b HEOPTAHUYECKHX M OPIraHUYECKHX BEIECTB T collection.edu.ru
Ponb xumun B 00ecriedeHnr 3KOIOTHIECKOW, YHEPTeTUIECKON U http://school-

31 . 08.05.2024 .
MUIIEBON 0€30MacHOCTH, Pa3BUTHH METUIIMHEI collection.edu.ru
[Ipencrasienus 06 00X HAYYHBIX TPHHLIUATIAX http://school-

32 . 15.05.2024 .
MPOMBIIIICHHOTO MOTyYeHHs Ba)KHEHIIINX BEIIECTB collection.edu.ru

33 UenoBek B MUPE BEIIIECTB M MaTEPUAJIOB 18.05.2024 | http://school-




collection.edu.ru

22.05.2024 http://school-

34 XUMHA U 3J0POBbLE YeI0BEKa 1 "
AoPp collection.edu.ru
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MNOACHUTEJIbBHASA 3AIINCKA

Pabouas nporpamma no XuMuu Ha ypoBHE CpeAHEro olIero ooOpazoBaHus pazpadorana Ha ocHoBe DeaepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-
@3 «O0 obpazoBanun B Poccuiickoit denepanumny, TpeOOBaHUN K pe3yiabTaTaM OCBOEHHS (eaepanbHON 00pa30BaTENIbHON MpOrpamMMbl CPEIHETO
obmero obpazoBanusi(DOIl COO), npeacraBieHHsix B DepepaabHOM rocygapcTBeHHOM oOpazoBatenbHOM cTangapte COO, ¢ yuérom Konneniuu
IpernojaBaHusi ydyeOHOro mnpeaMmera «XuMus» B 00pa3oBaTelbHbIX oOpraHuzanusx Poccuiickoii ®enepannu, peaau3ylolIMX OCHOBHBIE
00pa3oBaTelibHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOkKeHUH «CTpaterun pa3BuTHs Bocnutanusi B Poccuiickoit denepanuu Ha niepuona a0 2025 roma»
(Pacnopsokenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

X¥MHUs Ha ypOBHE YIriyOJEHHOTO U3Y4YEHHS 3aHUMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBanus ydanuxcsa 10—11 kimaccos.
W3yuenne npenmera, peaquzyeMoe B YCIOBUSIX JU(PPEpeHINPOBAHHOTO, TPOPHILHOTO 00yUSHHS, TPU3BAHO 00ECTIEYNTh 00IIe00pa30BaTEIbHYIO U
OOMIEKYIBTYPHYIO TIOJATOTOBKY BBIITYCKHHKOB IIKOJIBI, HEOOXOIUMYIO ISl aAanTallid UX K OBICTPO MEHSIOMIMMCS YCJIOBHSIM JKM3HU B COIIMyMeE, a
TaKkkKe NI MPOJOJDKCHHSI OOydeHHUsT B OpraHU3alusx NpoecCHOHATBLHOrO0 O0pa30BaHMs, B KOTOPHIX XUMUS SIBISIETCS OJHOW M3 MPUOPUTETHBIX
JUCHUIIIINH.

B nmporpamme mo XxvMuM Ha3HaueHHUE MpeaMeTa «XHUMHs» IMOIydaeT MOAPOOHYI0 MHTEPIPETALMI0 B COOTBETCTBUU C OCHOBOIIOJIArarolIMMHU
nosnoxxkeHusMu PI'OC COO o B3auMOOOYCIIOBIEHHOCTU LENEH, COJAEpXKaHUsS, pe3yJbTaTOB OOy4YeHHs M TpeOOBaHUN K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB. CBI/II[GTGJIBCTBOM TOMY ABJIAIOTCA CICAYIOIINUE BBITTOJIHACMBIC nporpaMMoﬁ 110 XUMHUHN q)YHKHI/II/II

MH(POPMAIMOHHO-METOINYECKas!, pealn3alus KOTOpoil oOecreunBaeT MoJiydeHne MpeCTaBIeHNs O LEJsIX, COJAep KaHnu, 00IIel cTparernu oOy4eHus,
BOCIIMTAHUS U PA3BUTHUS OOYJAIOUINXCS CPEACTBAMH MPEIMETA, U3y4aeMOro B paMKax KOHKPETHOTO MPO UL



OpraHU3alMOHHO-IUIAHUPYIOIAsd, KOTOpas MpPeLyCMaTpUBAET OIPEACIICHUE: IPUHLUIIOB CTPYKTYPUPOBAHMS M IOCIEI0BATEIBHOCTH W3YyYEHUS
y4eOHOTO MaTepuana, KOJMYECTBEHHBIX W KaueCTBEHHBIX €r0 XapaKTEPUCTHK; MOAX0J0B K (OPMHPOBAHUIO COAEPKATEIBHON OCHOBBI KOHTPOJISA H
OILIEHKH 00pa30oBaTEeIbHBIX JOCTIKEHHI 00yJYaloMMXCs B pAMKaxX UTOTOBOW aTTeCTallly B OpMe €IMHOTO TOCYJAPCTBEHHOTO 3K3aMEHa 110 XUMUH.

[Iporpamma 1t yriryoJi€HHOTO U3yUEHUS XUMUU:

YCTaHaBJIWBAE€T WHBApPUAHTHOE IMPEAMETHOE COJCpKaHue, O00s3aTeIbHOE MJIsi W3Y4YeHHS B paMKaX OTAENbHBIX MNpouiiei, MpeaycMaTpuBaeT
pacmpesieNieHue U CTPYKTYPHPOBAHHUE €T0 10 KlaccaM, OCHOBHBIM COJIepPKaTeIbHBIM JTMHUSIM/pa3/ieliaM Kypca;

AT MpUMEPHOE pacupeielieHue y4eOHOTO BpeMEHH, PEKOMEHIYEMOTO IS U3y4YEHUs OTACIbHBIX TEM;

MpeayiaraeT MPUMEPHYIO MOCJIEA0BATENbHOCTh M3Y4YEHHUsT Y4eOHOro Marepuana ¢ y4€TOM JIOTMKA TOCTPOEHHUS Kypca, BHYTPHUIPEIMETHBIX U
MEXKIIPEAMETHBIX CBA3EH;

Ta€T METOJIMYECKYIO0 MHTEPIIPETALIMIO 1IeJIeH U 33/1a4 U3Y4EHUsI MpeMeTa Ha YTIyOJIEHHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero o6iiero oOpa3oBaHusl, COJIEPKATEIHHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS OCHOBHOW 00pa3oBaTeNIbHOW MPOTPaMMBbl
cpenHero oOmiero o6pazoBaHusi (JIMUHOCTHBIX, METANpPEJAMETHBIX, MPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHBIX
JENCTBUN 00yYaroIerocst o OCBOCHUIO COJCPIKaHUs MPeaMeETa.

[To Bcem Ha3BaHHBIM MO3UIMSM B IIPOTPaMMe IO XMUMHUH MPETyCMOTPEHA TPEEMCTBEHHOCTh C 00YYeHHEM XMMUHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a TpeneliaMd yCTAaHOBJICHHOW NPOTpaMMOM MO XUMHUHU 00s3aTelbHOW (MHBApUAHTHOW) COCTaBISIONICH COJNEp:KaHUs y4eOHOTO
npenMera «XUMHS» OCTAa&TCS BO3MOXKHOCTH BBIOOpa €ro BapUATHBHOW COCTAaBISIONIEH, KOTOpas IOJDKHA OMPENENAThCS B COOTBETCTBUU C
HampaBJICHUEM KOHKPETHOTO NMpOoduiIst 00ydeHwusl.

B cootBercTBuM ¢ koHIenTyanbHbIMU mosioxkeHussMu GT'OC COO o HazHAYeHWH TPEIMETOB 0a30BOTO U YrIyOIEHHOTO YpOBHEH B CHCTEME
mddepeHnpoBaHHOTO 00yYeHHs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHUs XUMUS HA YPOBHE yriIyOIEHHOTO U3yUYeHHs HAIPaBIICH HA peasln3aliio
IIPEEMCTBEHHOCTH C TOCJEIYIOIMM 3TAllOM IOJIyYE€HUS XUMHUYECKOr0 00pa30BaHUS B paMKaxX HM3ydeHHUS CIIELMAJIbHBIX €CTECTBEHHO-HAYUHBIX U
XAMUYECKUX JUCIMIUIMH B By3aX W OpraHU3aIMsIX CpeIHEro NpodecCHOHaTbHOrO oOpa3oBaHUs. B 5TOl CBs3W u3ydyeHue mnpeaMera «XUMHD»
OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha DPACHIMPEHUE M YIIIYOJIEHUE TEOPETUYECKOM M MPaKTUYECKOW MOArOTOBKHM OOy4YaroIMXCs, BBIOPABIIMX
onpenenéHHplii mpodunp oOydeHHs, B TOM 4YHCJIE C IEPCHEKTHUBOM IOCIEAYIOLIEro IMOJIydeHUs XUMHUYECKOro 00pa3oBaHUs B OpraHM3aIMsIX
npogeccuoHanpHoro odpaszoBanus. Hapsay c stum, B cBete TpeboBanuiit ®I'OC COO k muraHupyeMbIM pe3yibTaTaM OCBOEHHs (emepanbHON
00pa3oBaTeNbHON MPOrPaMMBbl CpeTHET0 00IIeT0 00pa30BaHMs U3yUYeHHUE MpeaMeTa « XUMHs» OPUEHTHPOBAHO TAKXKe Ha PEUIeHHE 3a/1a4 BOCITUTAHUS
U COLMAJILHOTO pa3BUTHA 0Oydaromuxcs, Ha (OPMHUPOBAHHE y HUX OOIICHHTEIJICKTYabHBIX YMEHHUH, YMEHUI palloHaIu3aiui yueOHOTO Tpyaa U
0000IMIEHHBIX CITOCOOOB EATEIFHOCTH, UMEIOIINX MEXIUCIUILTMHAPHBIHN, HAAIIPEIMETHBIN XapakTep.



CocTaBisrolMMH IIpeIMeTa «XUMHUs» Ha YPOBHE YIUIYOJIEHHOTO U3YUEHHUSI SIBISIFOTCS YIITyOn€HHbIE Kypehl — «Opranudeckast Xumusi» u «Oo0mas
U HeopraHnuueckas XuMmus». IIpu onpenenenuu noaxo10B kK 0TOOPY U CTPYKTYPHON OpraHM3alMM COEPKaHUs 3TUX KypCOB B IIporpamMMme 10 XUMHH 3a
ocHoBY npuHATH NostokeHuss PI'OC COO o pazmmuusx 6a30BOTo U YrayOoJEHHOTO yPOBHEH H3yUYeHUs IPEMETA.

OcHoBy coaepkanusi KypcoB «Opranudeckast Xumus» 1 «O0Imas 1 HeOpraHUYecKas XUMHsD COCTABISIET COBOKYITHOCTD MPEAMETHBIX 3HAHUN U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO H3yuU€HHUs IpeAMeTa. JTa CUCTeMa 3HAHMM IOJIydaeT OINpeAeiEHHOE TEOPETHYECKOE JOIOJHEHUE,
MO3BOJISIOIIEE OCO3ZHAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (hakTosIOTHUecKOro Marepraia. Tak, Ha yriyOI€HHOM ypOBHE M3YYEHUS MpeaMeTa
o0ecrieyeHa BO3MOXXHOCTh 3HAYUTEIHHOTO YBEIHWYEHHUs O00bEMa 3HAHMA O XWMHUYECKUX JIIEMEHTaX M CBOWCTBAX HMX COEAWHEHHH Ha OCHOBE
paciiupeHus 1 yriyOJieHus PeACTaBIEHUN O CTPOCHUH BEIIECTBA, XMMUUECKON CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKaHUs peakuil, paccCMaTpUBaEMbIX
C TOYKH 3pEHHUS] XUMUYECKON KMHETHKHU U TEPMOJMHAMUKU. M3ydeHue neproauueckoro 3akoHa u Ilepuonnyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
0azupyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHX IPEJACTABICHUSX O CTPOCHHWU aToMa. XHMMHUYECKas CBSA3b OOBSCHIETCS C TOYKH 3PEHUS
SHEPTeTUYECKUX M3MEHEHUH NpH e€ 00pa30BaHMU U pa3pyIICHUH, a TAKKE C TOUKH 3pEHHSI MEXaHU3MOB €€ oOpazoBaHUs. V3ydeHne TUIIOB peakuui
nomnoHsAeTcs (OPMHUPOBAHUEM TIPEJICTABICHUN 00 AIIEKTPOXUMHUYECKUX IPOLECCax M AIEKTPOJIM3E PaciUlaBOB M pPacTBOPOB BemiecTB. B kypce
OpPraHMYecKOl XMMHUH TpPU PACCMOTPEHHH PEAKIIMOHHONW CHOCOOHOCTH COEIUHEHHH YIeNseTcss 0co00e BHUMaHHME BONpPOCaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BIIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIH.

Ocoboe 3HaYeHHe WMeeT TO, YTO Ha COJIEp)KaHHE KYpCOB XMMHUHU YIIIyOJIEHHOTO YPOBHS M3YUEHHUS Ui KJIACCOB OMPENENEHHOTO MpoQuiIs
(rmaBHBIM 00pa3oM Ha MX CTPYKTYPY M XapakTep IOTOJHEHHUH K oOIIel cucTeMe MPEeIMETHBIX 3HAHH) OKa3bIBAIOT BIUSHHE CMEKHBIE MPEIMETHI.
Tak, Hanmpumep, B COJEpKaHUW TpeAMETa Uil KJIACCOB XHUMMKO-(U3NYECKOTO MpodmiIst Ooiblioe 3HaueHUEe OyAyT WMETh SJIEMEHTHl Y4eOHOTO
MaTepuaia 1o oouiei xumuu. [lpy u3ydeHnn npeamera B JaHHOM ClTydae akIEHT Oy/eT clielaH Ha OOIIHOCTh METOIOB MMO3HAHMS, O0OIIHOCTh 3aKOHOB
U TEOpUH B XUMUU U B (PU3HMKE: aTOMHO-MOJIEKYJIIpHAs T€opusi (MOJIEKYJIsIpHAsT TeOpHs B (PU3HKE), 3aKOHBI COXPAHEHUSI MAacChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUH BELLIECTB U IPYTOE.

B T0 e BpeMs B cozep)KaHUU MpeaMeTa JJIsl KJIaCCOB XMMMKO-OMOIIOTHYECKOTO PO it OOJIBIINI YIENbHbIN BeC Oy/IeT UMETh OpraHnvecKas
xuMus. B 3TOM ciydae mnpenocTaBiseTcsl BO3MOXKHOCTh [UIsl 0ojiee OOCTOATEIBHOTO PACCMOTPEHUS XUMHYECKOW OpraHu3alliu KIETKH Kak
OMOJIOTUYECKO CHCTEMBI, B COCTaB KOTOPOW BXOMAT, K MPHUMEPY, TaKue CTPYKTYpHBIE KOMIOHEHTHI, KaK JIMMUAbI, OCIKH, YTIeBOIbl, HYKICHHOBBIC
KHUCJIOTBI U Apyrue. IIpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAx IPEJACTaBUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHUX BELIECTB CIIYKaT OCHOBOM IS
M3YUYEHHsI CYIITHOCTH MPOLIECCOB (DOTOCHHTE3A, IbIXaHUs, TTHIEBAPEHUSL.

B nnane ¢opMupoBaHHsi OCHOB HAy4YHOT'O MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX METOJOB MTO3HAHMS U OIbITa MPAKTUYECKOTO MPUMEHEHMUSI
HAay4HBIX 3HaHUHN U3Yy4CHHUE npeamera «Xumus» Ha YIIIyOJIEHHOM YpOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBS3SX C YYEOHBIMH MpeIMETaMH, BXOAAIIMMH B COCTaB IPEIMETHBIX obOnacteil «EcTeCTBEeHHO-HAy4dHBIE IPEIMETHD,
«Marematuka 1 uH(popMaTHKa» U «PyCCKHIA S3BIK U TUTEPATYpay.



[Ipu u3yuenun yuebHoro npeamera «XuMuUs» Ha yriyoJEHHOM YpPOBHE TakKe, Kak Ha YPOBHE OCHOBHOTO M CpeJlHero o0Iiero oopasoBanus (Ha
0a30BOM ypOBHE), 3a1a4eii IEPBOCTENICHHOW 3HAYMMOCTH SIBIISIETCS (DOPMUPOBAHHE OCHOB HAYKH XHMHUH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS,
MPAKTUYECKON JEATEIbHOCTH YellOBeKa M OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KylbTyphl. PemieHne 3To#t 3amaun Ha yriayOn€HHOM ypOBHE WM3YyUEHHS
IpeaMeTa IpearoaraeT peaan3alnio Takux Lesei, Kak:

(dbopmMupoBaHHE NPEACTABICHUN: O MaTEpUAILHOM €MHCTBE MHUpPA, 3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBIICHHI MTPUPO/IbI, O MECTE XUMHH B CUCTEME
€CTECTBEHHBIX HayK U €€ Belyllel pou B 00ECIIEUeHUN YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEILICHUHU IPOOJIEM 3KOIOTMUYECKOM, SJHEPTeTHYECKOM
U NUIIEBON OE30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB, HOBBIX MCTOYHMKOB HEPruH, B 00ECIEUEHUH PAlMOHAIBLHOTO
MIPUPOJIOTIOINIF30BaHUSA, B (GOPMUPOBAHUN MHUPOBO33PEHHSI U OOIIEH KyJIbTYPHI YETOBEKa, a TAKIKE SKOJIOTHYECKH 000 CHOBAHHOTO OTHOIIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpELE;

OCBOEHHME CHCTEMBI 3HAHUH, JIEKAIIUX B OCHOBE XMMHUYECKON COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUpA: (YHJAMEHTAJIbHBIX TMOHSATHH,
3aKOHOB M TEOpUH XHMHH, COBPEMEHHBIX IPEJACTABICHUNA O CTPOCHHM BEUIECTBA HAa Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX M KHMHETUYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHMUS XUMHUUYECKHX PEaKIUH, 0 XMMHYECKOM PaBHOBECHH,
pacTBopax U JUCIEPCHBIX CUCTEMax, 00 00IIMX HAyYHBIX MPUHIMIIAX XMMHUYECKOTO IPON3BO/ICTBA;

(dopmupoBaHre y 00yJarOUINXCSl OCO3HAHHOTO MOHUMAHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUH Ui OOBSCHEHHS KIIFOUEBBIX HIIEH U
npoOsieM COBPEMEHHOW XUMHH, JUIS OOBSICHEHHS M TMPOTHO3HPOBAHUS SBICHH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO TPUPOJY; TPAMOTHOTO PELICHUs
npoOieM, CBS3aHHBIX C XHMHEW, MPOTHO3WPOBAHUS, aHAIM3a W OLEHKH C TIO3UIMH DSKOJIOTHYECKON O€30MacHOCTH IMOCIEACTBUN OBITOBOU H
MIPOU3BO/ICTBEHHOH IESTEIFHOCTH YeNIOBEKa, CBA3aHHON C XUMHUYECKHM MTPOU3BOJICTBOM, MCIIOJIb30BAaHHEM U MEepepabOTKON BEIIECTB;

yrIyONieHHe MPEACTaBICHUNA O HAayYHBIX METOJax IO3HaHUS, HEOOXOAMMBIX UIS NMPHOOPETEHUS yYMEHHH OPHEHTHPOBATHCS B MHUpPE BEIIECTB H
0OBSICHEHUS! XUMHUYECKHX SIBJICHUH, UMEIOIINX MECTO B IPUPOJE, B MIPAKTHUECKON JEITETHHOCTH U MOBCEIHEBHOMN JKU3HU.

BOCIUTAHUE YOSKJAEHHOCTH B MO3HABAEMOCTH SIBIICHUM TPHUPOABI, YBAXEHHUS K MPOIECCY TBOPUECTBA B O0JIACTU TEOPETHUYECKUX M TMPHUKIIATHBIX
UCCIIEIOBAaHUH B XUMUH, POPMUPOBAHIE MUPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKH;

pa3BUTHE MOTHBALIMM K OOYYEHHUIO W TMO3HAHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO Ha OCHOBE YCBOECHHS OOIIECUETIOBEUYECKUX
IIEHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CIOCOOHOCTEH oOydarommxcs, (OpPMHpPOBAHHE Yy HHX CO3HATEILHOTO
OTHONICHHUST K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIENIHOW MPO(EeCCHOHATLHON W OOIIECTBEHHOW IESITEILHOCTH,
OTBETCTBEHHOT'O OTHOIIICHUSI K CBOEMY 3JIOPOBBIO U MMOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

(dbopMHpOBaHHE YMEHHUN W HABBIKOB PAa3yMHOTO MPUPOJIOTIOIH30BAHMSI, PA3BUTHE DKOJIOTHYECKOW KYIBTYPHI, IPUOOPETEHHE OIBITa OOIIECTBEHHO-
MOJIE3HOM HKOJOTHYECKOM NeITEeIILHOCTH.

OO61iee YKCII0 YacoB, MPEAYCMOTPEHHBIX ISl U3YUYECHHs] XMMUU Ha YTIIyOJIEHHOM YPOBHE CpeAHero ooiiero oopasoBanusi, coctanisieT 204 yacos: B 10
kimacce — 102 gaca (3 gaca B Heneno), B 11 xkimacce — 102 yaca (3 yaca B HeZIelo).



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMHU HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTCTBUU ¢ CUCTEMHO-/IEATETLHOCTHBIM TIOJIXOJIOM B CTPYKTYPE JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeAMeTa «XUMUsI» Ha YPOBHE CPEAHETO
o0rmiero oOpa3oBaHUs BBIJCICHBI CIEAYIOIINE COCTABIISAIONINE: OCO3HAHNE O0YUAIOUIMMHCS POCCHICKOHN IpaXKAaHCKOH MIEHTHYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPENENICHNUI0; HAIWYUE MOTHBAIMM K OOYYEHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYy4aromuxcs
PYKOBOJICTBOBAThCS IPUHITHIMU B OOIIIECTBE MPABWJIAMUA M HOpMaMU MMOBEJCHMSI; HATMYUE IMPABOCO3HAHUS, SKOJOTUUECKON KYIBTYPhI; CIIOCOOHOCTH
CTaBUTH LIETTU U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JInuHOCTHBIE PE3YNbTATHI OCBOEHUS MpeaMeETa « XUMUSD OTPaXKaroT CPOPMUPOBAHHOCTD OIBITA T0O3HABATEIBHON U MPAKTUUYECKON AEITEIbHOCTU
oOydaromuxcs B IIpolecce peaan3anui 00pa3oBaTeIbHON e TeIbHOCTH.

JINYHOCTHBIE PE3YNIbTAaThl OCBOCHUS NMpeAMETa «XUMUSD OTPaKatoT CPOPMHUPOBAHHOCTD OIbITA I03HABATEIBHON U PAKTUUYECKOM 1EATEIbHOCTH
oOyuaroniuxcs B Mpoliecce peaan3auuu 00pa3oBaTeabHON JESITENIbHOCTH, B TOM YHCIIE B YaCTH!

1) rpazk1aHCKOro BOCIIUTAHUS:

OCO3HAHHUS 00YYaIOLUIUMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s3aHHOCTEH, YBaXKEHMSI K 3aKOHY U IIPABOIIOPAJIKY;

MIPEACTABJIEHUS O COLUAIBHBIX HOPMaxX U IIPaBUiIaX MEXIMYHOCTHBIX OTHOLICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATEILHOCTH TPHU CO3JaHUU YI€OHBIX MTPOEKTOB, PEICHUN YY€OHBIX U TTO3HABATEIBHBIX 33124, BBHITIOJTHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apIyMEHTHI APYTUX MIPU aHAJIN3€ Pa3IMUHBIX BUJIOB Y4€OHOH 1€ATENbHOCTH;
2) naTpUOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUSI K UICTOPUYECKOMY M HAYYHOMY HaCJIEIUIO OTEYECTBEHHON XUMUH;

YBa)XEHMSI K IIPOIIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO MPUIIOKEHHS] XMMHUH, OCO3HAHUS TOTO, YTO JIaHHbIE HAYKH €CTh PE3YJbTaT
JUINTENbHBIX HaOJIIOIEHUH, KPOIIOTIMBBIX AKCIIEPUMEHTAIbHBIX IOUCKOB, IIOCTOSIHHOTO TPYy/Ja YYEHBIX U PAKTUKOB;



MHTEpeca U TI03HABATEIBHBIX MOTHBOB B MOJIYYCHUU U TMOCIIEAYIOIIEM aHaIN3e HHPOPMALIUU O MEPEIOBHIX JOCTHKEHUSIX COBPEMEHHOM
OTEYCCTBECHHOM XMMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHUS;

CTIIOCOOHOCTH OIICHWBATh CUTYAIMH, CBSA3aHHBIE C XUMUYECKIMH SBJICHHSIMU, ¥ TPUHUMATh OCO3HAHHBIE PEIIEHHsI, ODUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILIEHUBATh CBOE MOBEJICHHUE U MOCTYIKH CBOMX TOBAPHIIEH C TIO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM U C YUETOM OCO3HAHHMS
IIOCJIEICTBUH MIOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS LIEHHOCTEH 3/I0POBOTO M O€30MaCHOTO 00pa3a KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOIIIOICHNS TTPAaBHJII 0€30MacHOr0 0OpAIeHNUsI C BEIECTBAMU B OBITY, TOBCEHEBHOM KU3HU, B TPYIOBOW JE€ATEIBHOCTH;

MOHUMAaHU LIEHHOCTH MPAaBUJI MHUBHUIyAIBHOTO U KOJJIEKTHBHOTO 0€30TaCHOTO MOBECHNS B CUTYAIUAX, YTPOKAIOIINX 30POBBIO M KU3HH JIIOICH;
0CO3HAHMSA MOCTIEICTBUI U HETIPHUATHS BPEIHBIX PUBBIYEK (YHOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KYpEHHS);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B YU€OHO-HMCCIIEIOBATEIBCKON 1A TETLHOCTH, OOIIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYrUX BUAAX
NeSITENIbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 33]1a4 COL[UAIbHOM HANPaBICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHIO MPO(eccHii pa3mMyHoOro posia, B TOM YHCJIe Ha OCHOBE IPUMEHEHUS IIPEAMETHBIX 3HAaHUN TI0 XUMUH;
YBKEHUS K TPYAY, JIOASIM TPYAa U pe3ylbTaTaM TPYJIOBOHU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYAJIHLHOM TPaeKTOpUHU 00pa3zoBaHus, Oymymiei npodeccuu u peann3anni cCOOCTBEHHBIX KIU3HEHHBIX
TUTAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00IIEeCTBa;

6) 3x0/10rNuecKoro BOCIMTAHUA:

9KOJIOTMUYECKH 11€71€CO00Pa3HOr0 OTHOLIEHUS K MPUPOJIE KaK HCTOUHHUKY CYILIECTBOBAaHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS III00ATBHOTO XapaKTepa dKOJOTHUECKUX MPoOIeM, BIUSIHUS SKOHOMUYECKHUX MTPOLIECCOB HA COCTOSTHHUE MPHPOTHON M COIMATIBHOM Cpeibl;
0CO3HAHMS HEOOXOUMOCTH HCIIOJIE30BAHMS JOCTIDKEHUH XUMUU JIJIsl pEIISHHs] BOIIPOCOB PAIIMOHAIBHOTO PUPOI0TIOIH30BAHUS;

aKTHUBHOTO HETIPHUATHS ACUCTBUM, IPUHOCAIINX BPeI OKPYKaloIIeld IpUPOTHOHN cpesie, yMEHHUsI IPOTHO3UPOBATh HEOIAarONpUsATHBIE KOJIOTUYECKHE
MOCTIEICTBUS MPENPUHUMAECMBIX JICHCTBUH U TPEIOTBPAIIATh UX;

HAJINYHS Pa3BUTOTO SKOJIOTUYECKOTO MBIIIICHHS, SKOJIOTHYECKON KYIbTYPhI, OTIBITA JESITEIHbHOCTH YKOJOTHUECKOW HAMIPABICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCSI MU B TIO3HABATENIbHOW, KOMMYHUKAaTUBHOM U COIIMATILHOMN MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTHBOCTOSTH
uaeosoruu xemodoouu;

7) 1EHHOCTH HAY4YHOI'0 IO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM NMPAKTHUKH;



MOHUMAaHUS CTIeUN(UKN XUMUH KaK HAyKH, OCO3HAHUS €€ poJu B JOPMHUPOBAHUH PALIMOHAIEHOTO HAYYHOT'O MBIIIJICHU S, CO3JIAaHUH LEIOCTHOTO
IIPEJICTaBICHUS 00 OKpPYXKAIOLIEM MUPE KaK O €IMHCTBE IPUPO/IbI U YEJIOBEKA, B IO3HAHUM MTPUPOJIHBIX 3aKOHOMEPHOCTEN U pEIIeHUH TpodiieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00H 3HAUMMOCTH XHMHH JIJISI COBPEMEHHOHN IIMBUIIM3AINN: B €€ TYMaHUCTHYECKOH HANIPaBICHHOCTH U BKHOM POJIHM B CO3/IaHUH
HOBOM 0a3bl MaTepHaJIbHOM KYJIbTYpbI, B PEILIEHUH IT100aIbHBIX TPOOJIEM YCTOMUNBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBON, JHEPTETUUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30IaCHOCTH, B pa3BUTUN MEAULINHBI, 00€CIIEYEHUH YCIOBUH YCIEIIHOTO TPY1a U 3KOJIOIMYE€CKH KOM(DOPTHOH KHU3HU
Ka)KJOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH: IOHUMaHUS CYIIIHOCTH METOJOB ITO3HAHUS, UCIIOJIb3YyEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCII0JIb30BaTh
MOJTy4aeMble 3HAHUS JIJIsl aHAIN3a U OOBSCHEHHS SBJICHUN OKPYXKAIOIIEro MUPa U MPOUCXOANINX B HEM U3MEHEHNUH, YMEHUS JeTaTh 000CHOBAaHHBIE
3aKITIOYEHHUS] HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIINXCS JAHHBIX C LENbIO MOJyYeHHUs JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCIIOJIB30BaTh XUMUYECKUE 3HAHUS JJIsl PELIECHUs TPOOJIEM B pEalIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHMIO, UCCIIE0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO, K aKTHBHOMY ITOJIy4EHHIO HOBBIX 3HAHHI IO XHUMUH B
COOTBETCTBUU C )KU3HEHHBIMH NTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPpy/a B Pa3IMYHbIX chepax mpodhecCuOHATEHON IS TEIbHOCTH.

METAINIPEJIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIE pe3yIbTaThl 0CBOSHUS MPOTPAMMBI TI0 XHMHH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHms BKIIFOYAIOT !

3HAYUMBIC T (POPMHUPOBAHVSI MEPOBO33PCHHSI 00YJAFOIINXCSI MEKTUCIUILIMHAPHBIC (MEXKITPEIMETHBIC) OOIIeHAYIHBIE TIOHSATHS, OTPAKAIOIINE
[[EIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHIEITU(PUKY METOJI0OB TIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIECTBO, SHEPTHS,
SIBJICHUE, TIPOTIeCC, CUCTeMa, HAyIHBIN (DaKT, IPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIIeI0OBaHNE, HAOIIOICHIE, N3MEPEHUE,
SKCHEPUMEHT U ApPYTHE);

VHUBEpCaJIbHbIC yueOHbIe elicTBUS (TTO03HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYIATHUBHBIC), oOecnieunBaromue GpopmupoBanre QyHKIIMOHATLHOM
TPaMOTHOCTH M COITHAIEHON KOMITETEHITUU 00YyJarOIIHXCS;

CIIOCOOHOCTH 00YJAIOIIMXCS UCTIOIB30BaTh OCBOCHHBIC MEX TUCIUTIIIMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHNS U YHUBEPCAIIbHbBIE YIeOHbIC ICHCTBUS B
[T0O3HABATEJILHOU U COLIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE pe3yIbTaThl OTPAKAIOT OBJIAJIEHNE YHUBEPCATIbHBIMUA YU€OHBIMU MMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU
JICUCTBUSIMHU.

Ilo3naBaTebHBIE YHHMBeEpPCAJIbHbIE YueOHbIE e CTBUS

1) 6a30Bble JJOTHYECKHUE eHCTBUS:

CaMOCTOSITENIBHO (POPMYITUPOBATH U aKTyaTU3UPOBATh MPOOJIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;

ONIPEAEIIATh e IEATEIIbHOCTH, 3a/1aBasi MapaMeTpPbl U KPUTEPHUH UX TOCTHKEHUS, COOTHOCUTD PE3YJIbTaThl ACSITEIBHOCTHU € MOCTABICHHBIMU LESMU;



MCTIOJIB30BaTh NMPH OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICIATh XapaKTepHbIE MPU3HAKY TIOHATUI U yCTaHABIMBATh UX
B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHITHUS ISl 0OBSCHEHHS OTJCIBHBIX (DAKTOB M SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIaCCU(UKAIIUH BEIIECTB M XUMHUUECKUX PEaKIUii;

YCTaHABJIMBATh PUYMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY H3y4aeMbIMH SBICHUSIMU;

CTPOMTBH JIOTUYECKUE PACCYKJICHHsI (MHAYKTHBHBIE, IETYKTUBHBIE, 110 aHAJIOTUH ), BBISABIISATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B pACCMATPHUBAEMBIX
SBIICHUSIX, POPMYIHUPOBATH BHIBOJIBI U 3aKITIOUCHHS,

MIPUMEHSTH B MTPOIECCE TIO3HAHUS HCIIONB3YeMbI€ B XMMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, TPEOOPa30BBIBATH MOJICIIbHBIEC IPEACTABICHHUS —
XMMUYECKUN 3HAK (CMMBOJI) 3JIeMEHTa, XUMHUYecKast popMysa, ypaBHEHHE XUMHUYECKOW PEAKIINU — IPH PEIICHUH YUeOHbIX TTO3HABATENbHBIX U
MPAaKTUYECKUX 3a/1a4, TPUMEHATh Ha3BaHHBIE MOJIETIbHBIE TIPEICTABICHUS JUTS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BEIIECTB U
XUMHUUYECKUX PEAKIIUM.

2) 6a3oBble HCCJIEeI0BATEIbLCKHE JIeliCTBHSI:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O NIO3HAHUS BELIECTB U XUMHUUECKUX PEAKIINI;

(bopMynHpOBaTh ENU U 33Ja4d HCCIEeIOBAHMUS, HCIIOJIB30BaTh MOCTABICHHBIE H CAMOCTOSTEIBHO CHOPMYIMPOBAHHBIE BOIIPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIs1 (JOPMHUPOBAHUS TUTIOTE3HI 10 MPOBEPKE NMPABHILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HABBIKAMH CaMOCTOSATEIBHOTO TUTAHUPOBAHMS 1 TIPOBEICHUS YUCHHUECKUX IKCIIEPIMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIATh 33 X0JJ0M
mporiecca, CaMOCTOSITEILHO IPOTHO3UPOBATH €T0 PE3YNbTaT, (popMyaupoBaTh 0000IICHNS U BEIBOIBI OTHOCHTEIHHO JTOCTOBEPHOCTH PE3yIbTATOB
WCCIIEIOBAaHUS, COCTABIISATh 00OCHOBAHHBINA OTYET O MPO/IETAHHON padoTe;

pUOOPETaTh OMBIT YIEHUYECKOH MCCIIeI0BATEIbCKON U MTPOEKTHOH e TENbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIIbHOMY
MOVMCKY METOJIOB peIIeHUs MPAKTHYECKUX 33124, TPIMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHUSI.

3) pab6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX HHPOPMALIMH (HAYIHO-TIOMYJISIpHAs JIMTepaTypa XUMUYECKOTO COJEp KaHusl, CIPaBOYHbIE TOCOOUS,
pecypcel UHTEepHETA), aHATM3UPOBATh HH(POPMAITUIO a3 TMYHBIX BUJIOB U (DOPM MPEICTABICHUS, KPUTUYECKH OIICHUBATH €€ JJOCTOBEPHOCTH U
HETMPOTUBOPEUHBOCTD;

(dbopMynHpOBaTh 3aIIPOCHI M IPUMEHSTH Pa3IMYHbIE METOIbl IPU TIOMCKE U 0TOOpe MHpOpMAaIUK, HEOOXOAUMOH JUTS BHINOTHEHUS YIEOHBIX 33124
OTPENEIIEHHOTO THUIIA;

nproOpeTaTh OMBIT UCTIOJIH30BaHMS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH M PA3IMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BEIOMPATH ONTUMAIBHYIO (OPMY TpeACTaBICHUS HHPOPMALIUH (CXEeMBbI, TpapHKH, UarpaMMbl, TAOIUIIbI, PUCYHKH U IPYTHE);
MCTIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPH paboTe ¢ XUMUYECKOH HHPOpMaLKeii: MPUMEHATh MeXIpeAMETHbIC ((pu3nueckue u
MaTeMaTH4eCKHe) 3HAKH U CHMBOJIBI, (hOpMYIbI, a00peBHATypBl, HOMEHKIATYPY;

MCTOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JeiicTBUA:

3a7aBaTh BOTPOCHI 10 CYIIECTBY 0OCYK/IaeMOI TEMBI B XOJIe IaJiora W/WiH JUCKYCCHH, BBICKA3bIBATh UJeH, (POPMYIMPOBATH CBOU TP EIOKEHUS
OTHOCHTEIILHO BBITIOIHEHUS MPEUIOKEHHON 3a1auu;



BBICTYIIATh C MPE3EHTALMEN PE3YJIbTATOB I03HABATEIBHON EATEIbHOCTH, IIOJYYEHHBIX CAMOCTOSITENIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPU
BBINIOJIHEHUM XUMUYECKOT0 SKCIIEPUMEHTA, IPAKTUYECKOH pabOThI [0 MCCIIEI0BAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peajln3alii y4eOHOIO MIPOEKTa,
1 GOpPMYIIMPOBATH BBIBOBI 10 pe3yibTaTaM MPOBEAEHHBIX UCCISTOBAHUN YTEM COTIIACOBAHMS MO3HUIUHI B X0J1€ 00CYXIeHUS 1 0OMEHa MHEHUSIMH.
PeryisiTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

CaMOCTOSITEJIBHO IIJIAHUPOBATH U OCYILECTBIIATH CBOKO IIO3HABATEIIBHYIO ACSATEIBHOCTD, ONIPeaeisisa €€ ey U 3aJaui, KOHTPOJIUPOBaTh U 10 Mepe
HE00X0IMMOCTH KOPPEKTUPOBATH MPEATIAraeMblil alTOPUTM JEMCTBUI NPU BHINOJIHEHUN YYEOHBIX U UCCIIEOBATENbCKUX 3a/a4, BEIOMpaTh Haubosee
3 PEKTUBHBIN CIIOCOO UX PEIICHHS ¢ YIETOM IMOJyYSHHUsT HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBJIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIbTATbBI

IIpenMeTHBIE pe3yabTaThl OCBOCHUS ITPOrPaMMBbI 110 XUMUU Ha YIiIyOIEHHOM YPOBHE Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus BKIIIOYAIOT
cnienupuveckre s yaeOHOro npeaMera « XMMHsD HaydyHble 3HAHUSL, yMEHHS U CIOCcOOBI ISHCTBU 110 OCBOCHUIO, HHTEPIPETALIUN U
peoOpa30BaHMIO 3HAHUM, BUJIbI JESITEILHOCTH O MTOTYYEHUIO HOBOTO 3HAHUS U IPUMEHEHNIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX CUTYalUsX, a TAKXKE B
peanbHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C XMMHUEN. B mporpamme o XuMuu NMpeaMETHBIE PE3YNbTAaThl IIPEACTABIIEHBI 10 FOJ1aM U3Y4YCHHUS.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOEHUS Kypca «OpraHudeckas XUMUsD OTPaXKakoT:

c(hOpPMUPOBAHHOCTH MPEICTABICHUI: O MECTE U 3HAYCHUH OPraHUIEeCKOW XUMHUH B CHCTEME €CTECTBEHHBIX HAYK U €€ pOJIi B 00eCTICUCHUH
YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA B PEIICHUH MPOOIIEM 3KOJIOTUIECKON, YHEPIreTHUECKOH 1 MUIICBOW 0€30TTaCHOCTH, B Pa3BUTHH MEIUIIUHBI,
CO3JaHUH HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECTICUCHNN PAIIMOHAIBHOTO TIPUPOIOTIOIB30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS
1 o01IeH KylbTYphl YETIOBEKA, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHON CpeE;
BJIaJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAONINE MOHATUS — XUMUYECKUH DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
o0oJouKa aroma, s-, p-, d-aToMHBIE OPOUTAIIN, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUS aToMa, THOpUM3alisl aTOMHBIX OpOHUTael, HOH, MOJIEKYJIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATETLHOCTh, CTENIEHh OKUCIICHUS, XHMUUYECKasl CBsI3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIM 00bEM, YTIIEPOIHBIN CKEJIET,
(GyHKIMOHATBHAS TPYIITA, PAIUKaI, CTPYKTYpHBIC (opMyItbI (pa3BEPHYTHIE, COKPAIIEHHBIEC, CKEJIETHBIC), M30MEPHS CTPYKTYpPHAs ¥ MPOCTPAHCTBEHHAS
(reomeTpuyeckas, ONTHYECKAs), ©30MEPDI, FOMOJIOIMUECKUN Psijl, TOMOJIOTH, YIIIEBOJOPO/Ibl, KUCIOPO/I- U a30TCOAEpKAIINE OPraHUYECKUE
COEIMHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE COCTMHEHUS; TEOPUH, 3aKOHBI (TIeproudYecKuii 3aKoH /.
W. MenneneeBa, Teopusi CTpoeHUs oprannueckunx Bemects A. M. bytiepoBa, 3aKkoH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaICHUs
SHEPTUU MPU XUMUYECKUX PEAKIIHUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XUMUU, MUPOBO33PEHUECKHIE 3HAHUS, JISKAIINE B OCHOBE TOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; IPEICTABICHUS O MEXaHMU3MaX XUMHYECKUX PEAKIUH, TEPMOIMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMSI, 0 B3AUMHOM BIIUSTHUU aTOMOB H T'PYIIIT aTOMOB B MOJIEKY/aX (MHIYKTUBHBIA U ME30MEPHBINA dPPEKThI, OPHEHTAHTHI
[ u 1l pona); dhakromoruueckue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJy4YEeHUN U 0€30M1aCHOM UCIOJIb30BAaHUU BaXKHEHIIINX OPraHUYECKUX BEUIECTB B



OBITY M IPAKTHYECKON AEATEIBHOCTH YeJIOBeKa, OOIIMX HAYYHBIX MPHHIIUIIAX XUMUYECKOTO IPOMU3BOJICTBA (HA MpUMEpPe MPOU3BOICTBA METAHOJIA,
nepepadoTKu HePTH);
c(OPMHPOBAHHOCTh YMEHUH: BBISBIISATh XapaKTEPHbIEC MPU3HAKH MTOHATHH, YCTAaHABIUBATH UX B3aUMOCBS3b, CIIOJIH30BATh COOTBETCTBYIOIINE
MOHSATHS TIPU ONMCAHUU COCTaBa, CTPOECHUS U CBOWCTB OPraHUYECKUX COEAUHEHMII;
c(OpPMHPOBAHHOCTH YMEHHUI:
MCTIOJIb30BATh XUMUYECKYI0O CHUMBOJIMKY ISl COCTaBJICHHUS! MOJIEKYIISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYIT
OpraHMYECKUX BEILECTB;
COCTaBJISATh YPABHEHMSI XUMUYECKUX PEAKINI U pAaCKPBIBATh UX CYLIHOCTh: OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIIMM TOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajaHca 3TUX PEeaKLni, peakii HOHHOTO 0OMeHa IMyTEM COCTABJICHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;
M3rOTAaBJIMBATH MOJIEIN MOJIEKYJI OPIraHWYECKUX BEUIECTB JJIsl WITFOCTPALMU UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHUS;
c(OPMHPOBAHHOCTh YMEHHIA: YCTAaHABIMBATH MPUHAICKHOCTh N3YUEHHBIX OPTaHMYECKHX BEIIECTB 110 UX COCTABY U CTPOEHUIO K OMPEAeIEHHOMY
KJIaccy/Tpynine coeIMHeHNH, 1aBaTh UM Ha3BaHUs 1o cuctemarudeckoit Homenkiarype (IUPAC) u npuBoauTh TpUBUAIBHBIC HA3BAHUS IS
OTJENBbHBIX MPEJICTABUTENIECH OPraHUIECKUX BEIIECTB (ITHIICH, alleTUJICH, TOIYOJ, TIMIEPUH, STHJICHIIINKOIb, (eHOII, PopMaIbIeTuI, alleTaabAeT i,
alleTOH, MypaBbHHAsI KACJIOTA, YKCYCHAsl KUCIIOTA, CTEAPHUHOBAs, OJICMHOBAs, TAIbMUTUHOBASL KUCIIOTHI, TIIMLUH, aJlaHWH, MaJbT03a, PPYKTO3a,
aHWIWH, TUBUHWII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);
c(OPMHUPOBAHHOCTH YMEHHUS OTPEACISATh BUJ XUMUYECKON CBSI3U B OPraHUMYECKHX COEANHEHHIX (KOBAJICHTHAs U MIOHHAS CBSA3b, G- U T-CBSI3b,
BOJIOPOJIHAS CBSI3b);
c(OPMHPOBAHHOCTH YMEHHS IPUMEHSTH MTOJIOKEHHSI TEOPUH CTPOSHHS OpraHndeckux Bemiects A. M. ByriepoBa st 00bsICHEHUS 3aBHCUMOCTH
CBOJCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;
c(OPMHPOBAHHOCTh YMEHHUI XapaKTEPH30BaTh COCTaB, CTPOCHHE, PU3HMUECKIE U XUMUIECKHAE CBOWCTBA TUITMYHBIX MPEICTAaBUTENEH pa3InIHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOAJIKAHOB, AJIKEHOB, aJIKaJUEHOB, AJIKUHOB, apOMaTUYECKUX YTII€BOJA0POAOB, CIIUPTOB, albIEIU/0OB,
KETOHOB, KAPOOHOBBIX KUCIIOT, TPOCTHIX M CIOXKHBIX 2(PUPOB, KUPOB, HUITPOCOCTUHEHUH 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, M- U
MOJINCAXapHU/I0B), WITIOCTPUPOBATh FT€HETUUECKYIO CBSA3b MEKy HUIMHU YPaBHEHHUSIMH COOTBETCTBYIOLINX XUMHUUECKUX PEAKIUI C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;
c(OPMHPOBAHHOCTH YMEHHUS MOATBEPKAATH HA KOHKPETHBIX MPUMEPax XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CITOCOOHOCTH OpPraHNYeCKUX
COEJIMHEHUI OT KPaTHOCTH U TUIIA KOBAJIEHTHOM CBSA3M (G- U M-CBSA3H), B3AUMHOTO BJIMSHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;
c(OPMHPOBAHHOCTh YMEHHS XapaKTePU30BATh UCTOYHHUKH YTIIEBOJAOPOIHOTO CHIPhs (He(Th, MPUPOAHBIH ra3, YroJb), CIIOCOOBI €ro nepepadoTKu U
MIPaKTUYECKOE NPUMEHEHUE IPOAYKTOB NepepabOTKH;
c(OPMHPOBAHHOCTH BJIAJICHUS CHCTEMOW 3HAaHUI O €CTECTBEHHO-HAYYHBIX METOaX MO3HAHMS — HAOMIOACHUN, U3MEPEHHIH, MOJICTUPOBaHHH,
JKCHEpPUMEHTE (pPeaJIbHOM U MBICIEHHOM) U YMEHMS IPUMEHSTh 9TH 3HaHMUS,
c(OPMHPOBAHHOCTH YMEHHS TPUMEHSATH OCHOBHBIE OTIEPALINU MBICIUTENIFHON JAEATENILHOCTH — aHAJIN3 U CHHTE3, CpaBHEHHUE, 000011IeH e,
CUCTEMATH3allMIO, BHISBJICHUE IPUUMHHO-CIIECTBEHHBIX CBA3€H — AJI U3yUEHUS CBOICTB BEILIECTB U XUMUYECKUX PEAKIIMIA;



c(hOpMHUPOBAHHOCTh YMECHHIA: BBISIBJISITh B3aUMOCBSI3h XUMUYECKUX 3HAHUN C TIOHITHSIMH U TMPEACTABICHUSIMHU JAPYTrUX €CTECTBEHHO-HAYIHBIX
IIpeIMETOB /17151 00JIe€ OCO3HAHHOTO MIOHUMAaHUS CYIIHOCTH MaTepUaIbHOTO €AMHCTBA MUPA, UCII0JIb30BATh CUCTEMHBIE 3HAHUS TI0 OPraHUYECKON
XUMHH JUTsI OOBSICHEHUS U TIPOTHO3WPOBAHMSI SIBIICHUH, MMEIOIIINX €CTECTBEHHO-HAYYHYIO TIPUPOTY;

c(hOpPMUPOBAHHOCTh YMEHHIA: TIPOBOIUTEH PACUYETHI TI0 XUMHUYECKUM (HOpMYJIaM U YPaBHEHHSIM XUMUYECKUX PEAKIINI C UCIIOJIb30BAHUEM
¢u3nvecKkux BeIHMUUH (Macca, 00bEM Ta30B, KOJMUECTBO BEIIECTBA), XapaKTEPHU3YIOUINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: pacu€ThI IO
HAXO0XJICHUIO XUMUYECKON (DOPMYJITBI BEIIECTBA IO U3BECTHBIM MAacCOBBIM JIOJISIM XHMHYECKUX JIEMEHTOB, TPOYKTaM CTOPaHUs, TUIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHIA: TPOTHO3UPOBATH, AHATTM3UPOBATH U OLEHUBATH C MO3UIIMHA YKOJIOTHUECKOW OE30MTaCHOCTH MOCIEICTBHS OBITOBOM 1
MIPOU3BOJICTBEHHOM JCSATEIHHOCTU YEJIOBEKA, CBA3AHHOU € MepepadOTKOM BEIECTB, UCIIOIb30BAThH MOJYYCHHBIC 3HAHUS [Tl TPUHSTHS TPAMOTHBIX
penieHui mpoOJieM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHIA: CAMOCTOSITEIIHFHO TUTAHUPOBATh U TPOBOJAUTH XUMHUECKUN IKCIIEPUMEHT (TIOJYICHHE U U3yYCHHE CBOWCTB
OpPraHMYECKUX BEIECTB, KAUECTBEHHbIE PEAKIIUU YTIIEBOIOPOIOB PA3INYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPTraHUYECKUX BEIIECTB, PELICHUE
HKCTIEPUMEHTAIBHBIX 33/1a4 110 PAaCIO3HABaHUIO OPraHMYECKHUX BEIIECTB) C COOIOAEHUEM MPaBMII 0€30IaCHOTO OOpAIeHHs C BEIECTBAMH H
nabopaTOpHBIM 000pyIOBaHHEM, (POPMYITUPOBATH LIEJTb UCCIIEI0BAHUS, IPEICTABIATh B PA3INYHON (popMe pe3yabTaThl SKCIIEPUMEHTA,
aQHAITM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTh YMEHHU:
COOIIIOIaTh MpaBHIIa SKOJIOTUYECKHU 11eJ1eCO00pa3HOTO TIOBEACHUS B OBITY U TPYAOBOMU JAEATEILHOCTH B LIEJISIX COXPAaHEHHsI CBOETO 3/I0POBbS,
OKpY’Karolel NPUPOIHON CPEIbl U JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;
0CO3HABaTh OMACHOCTh TOKCUYECKOTO JACHCTBUS Ha )KUBBIE OPraHU3MBbI ONPECIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAast cMbIc nokazaTess [1JIK;
aHATM3UPOBATH IEJIECO00PA3HOCTh MPUMEHEHHS OPTaHUIECKHIX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PSHUSI COOTHOIICHHSI PUCK-TIONB3a;

c(hOpPMUPOBAHHOCTHh YMEHHIA: OCYIIECTBIISTH [IEJICHANPABICHHBIN TTOUCK XUMUYECKOH UH(POPMAIIH B PA3TUIHBIX UCTOYHUKAX (HAydyHas ¥ y4eOHO-
Hay4yHas JINTEepaTypa, CpeaCTBa MaccoBO nHpopmaryu, UHTEpHET U APYrue), KPUTHICCKH aHATM3UPOBATh XUMHYECKYIO
nH(popMaInio, IepepadaThBaTh €€ U UCMOJIL30BATh B COOTBETCTBUH C MTOCTABIICHHOW YUeOHOW 3a1auei.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O0Iast 1 HeopraHHuecKasi XUMHSD» OTPaXKaroT:



c(OPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSX W TIO3HABAEMOCTH SIBJIICHUI NPHPOJBI, O MECTE M
3HaYeHWU XMMHU B CHCTEME ECTECTBEHHBIX HAayK M €€ poJM B OOECIEYeHWH YCTOMYMBOTO DA3BHUTHS, B PEIICHUH TPOOJIEM SKOJIOTHYECKOM,
SHEPTeTUYECKON W MHIeBON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/IaHMHM HOBBIX MaTE€pPHAajOB, HOBBIX MCTOYHHKOB DHEPTUH, B 00ECIIEYCHUU
paMoOHATBFHOTO MPUPOJIOTIOIB30BaHUs, B (DOPMUPOBAHUN MHPOBO33PEHHUS M OOLIEH KyJIbTyphl YENOBEKa, a TaKKe SKOJOTHYECKH 000CHOBAHHOTO
OTHOIIIEHHS K CBOEMY 3/I0pPOBbIO U IPUPOJIHOM cpere;

BJIaJICHUE CUCTEMON XMMHUUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATalOIIUE TMOHSATHUS — XUMUYECKHM 3JIEMEHT, aToM, SIpO aToma,
M30TOIIBI, AJIEKTPOHHAs 000J0YKa aroMma, s-, p-, d-aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHSI aTOMa, THOPHIW3AIUS aTOMHBIX
opOuTasnel, MoH, MOJIEKyJIa, BaJICHTHOCTh, JJIEKTPOOTPHUIIATEIILHOCTD, CTEIIEHh OKUCIICHHUS, XUMHYECKasi CBSI3b (KOBAJICHTHASI, HOHHAS, METAJUTHYECKas,
BOJIOPOJIHAS ), KPUCTAIUTMYECKAs PEUIETKA, XUMUYECKasl PEaKIIHs, PaCTBOP, AIEKTPOIUTHI, HEIJIEKTPOIUTHI, JIEKTPOTUTHUECKAS TUCCOIMALINS, CTETIEHb
JMICCOIIMAITNH, BOJOPOIHBIN TMOKA3aTellh, OKUCIUTEh, BOCCTAHOBUTEINb, TEIIOBON 3()()EKT XMMHUECKOH peakiuu, CKOPOCTh XHMHUYECKOH peakIu,
XUMHUYECKOE PAaBHOBECUE; TEOPUU U 3aKOHBI (TEOPHUS IEKTPOJIUTUUECKON IrccolMalny, nepruoanueckuit 3akon J[. M. MenneneeBa, 3aKkoH coXpaHeHUs
MacChl BEIIECTB, 3aKOH COXpPaHEHUs U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIHNX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIMEe B OCHOBE MOHUMAHUS MPUYMHHOCTA U CUCTEMHOCTHU
XUMUYECKUX SBJICHUI; COBPEMEHHBIE MPEACTABICHHUS O CTPOCHHM BEIIECTBA HAa aTOMHOM, MOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYISIPHOM YPOBHSIX;
MpEACTABICHUS 0 MEXaHH3Max XUMUYECKUX peakiuii, TEPMOAMHAMHYECKHUX
Y KUHETHYECKHUX 3aKOHOMEPHOCTSX UX MPOTEKAHUS, O XHMHYECKOM PAaBHOBECHH, PACTBOPAX U JIUCIEPCHBIX cHCTEMaX; (DaKTOJIOTHIECKHE CBEACHHUS O
CBOMCTBaX, COCTaBe, MOJIyYCHHUH U OE30MaCHOM HCIOJIb30BAHMU BAXKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY W MPAKTUYCCKOW JCSITEITHLHOCTH
YeJIOBEeKa, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUYECKOTO MPOU3BO/ICTBA;

C(i)OpMI/IpOBaHHOCTI) yMeHI/If/'II BBIABJIATE XapPaKTCPHBIC ITPHU3HAKU HOHHTI/Iﬁ, YCTaHaBJIMBATb UX B3aUMOCBA3b, UCIIOJIB30BAaTh COOTBCTCTBYIOIIMC
MOHATHUA NTPHU OITMCAHHUU HCOPTAHNYCCKHUX BCUICCTB U UX HpeBpaIIICHI/II\/JI;

c(OPMHUPOBAHHOCTH YMEHHS HCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTAaBJICHUS! (OPMYJT BEIIECTB U YPABHEHUH XUMHUYECKUX PEaKIIHH,
cucremarnueckyro HoMeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJCJIbHBIX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHS ONPEAETISATh BaJICHTHOCTh M CTETIEHb OKHUCIICHUS XUMUYECKUX AJIEMEHTOB B COCIMHEHHSX, BUJ XUMUYECKOH CBS3H
(xoBajeHTHAas1, HIOHHAs, METAJUINYECKAs!, BOJIOPOAHASA), THIl KPUCTAININYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

c(hOPMUPOBAHHOCTh YMEHUS OOBSICHATh 3aBUCHUMOCTh CBOMCTB BEIIECTB OT BUAA XUMHUYECKOW CBSI3U W THMNA KPHUCTAUIMYECKOW PEIIETKH,
OOMEHHBII U JJOHOPHO-AKIICITOPHBIN MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOH CBSI3H;



c(OpPMHPOBAHHOCTh YMEHUH: KIaCCU(PHUIIMPOBATH: HEOPTaHNIECKHE BEIIECTBA [0 UX COCTABY, XUMHUYECKUE PEAKIINH 110 PA3IMYHBIM MPU3HAKAM
(unciy M cocTaBy pearvpyrolux BEIIECTB, TEIIOBOMY 3(PQEKTy peakuuu, U3MEHEHUIO CTETEHEH OKHUCIEHHs 3JEMEHTOB, OOpPaTHUMOCTH, YYacTHIO
KaTaJln3aTopa U JPYyrue); CAMOCTOATENBHO BEIOUPATh OCHOBAHUS U KPUTEPUH JUTS KIIaCCU(DUKAIIMU U3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKIINA;

c(OpPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI Tepuoaudeckoro 3akoHa J[. M. MenzaeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO,
OOBSICHUTENbHYIO U TIPOTHOCTHYECKYIO (DYHKIINH;

c(OPMHUPOBAHHOCTh YMEHHUI: XapaKTepH30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB W HOHOB XHMHYECKHX DJIEMEHTOB MEPBOrO—YETBEPTOTO
nepuooB Ilepuoamueckoii cucremsl J[.1. MenneneeBa, UCTIONB3ysI TIOHATHUS «IHEPTETUUECKUE YPOBHMUY», «IHEPreTHUECKHE MOAYPOBHI», «S-, p-, d-
aTOMHBIE OPOUTAIINY, KOCHOBHOE M BO30YXKIEHHOE SHEPTETHUECKUE COCTOSHHS aTOMay; OOBSICHATH 3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COEIMHEHUH 1O nepuoaaM u rpynnam llepuoauueckoii cucremsl /. . MennaeneeBa, BaJleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA
OCHOBE CTPOCHHS UX DIIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTH YMEHHUI: XapaKTeprU30BaATh (omuchIBATD) oOrue XUMHUYECKHE CBOMCTBA BEIIECTB pa3JIMYHbBIX
KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKJY HEOPraHMYECKHUMH BEIIECTBAMHM C MOMOIIBIO YPAaBHEHHU COOTBETCTBYIOLIUX
XUMHUUYECKUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKHCIIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN MOCPEICTBOM COCTaBICHHUS SJIEKTPOHHOTO
OanaHca ATHX peakUWi; peakuuidi MOHHOTO OOMEHa IyTEM COCTaBJICHHMS HMX MOJHBIX M COKPAUIEHHBIX MOHHBIX YpaBHEHUH; PEaKUUW THAPOIH3a,
peaxkuuii KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe riAPOKCOKOMIUIEKCOB IIMHKA U aJIIOMMHHUSA);

chOPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX PEAKIMH C y4ETOM UX SHEPreTHYECKHX XapaKTePHCTHK,
XapakTep W3MCHEHHS CKOPOCTH XUMHYECKOW pEaKIUUW B 3aBHUCHMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEMICHUS XUMHUYECKOTO
paBHOBECHS 01 BIMsIHUEM BHEIIHUX Bo3nencTBui (nmpunnun Jle [larense);

C(i)OpMI/IpOBaHHOCTI) YMCHHA XapaKTCPpU30BaTb XUMHYCCKHUEC PCAKIUU, JICKAIINEC B OCHOBC INPOMBINIJICHHOTO IOJYYCHUA cepHoﬁ KHCJIOTHI,
aMMMakKa, O6IIII/IC HAaYYHBIC MPUHIHUIIBI XUMHUYCCKUX ITPOU3BOJICTB; IIGJ'IGCOO6pa3HOCTI> MNPUMCHCHUA HCOPIraHMYCCKUX BCIICCTB B ITPOMBIIIIJICHHOCTHU U B
6I)ITy C TOYKHU 3pCHUA COOTHOLICHUS PUCK-TIOJIb3a;

c(OPMHUPOBAHHOCTH BIIAJICHUSI CHCTEMOW 3HAHMH O METOJaX HAYYHOTO TIO3HAHWS SBIICHUH TPHUPOABI — HAONIOJCHUE, W3MEpEHHE,
MOJISIMPOBAHNE, JKCIEPUMEHT (peajbHbIi U MBICICHHBIA), HCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHS NMPUMEHSThH 3T 3HAHUS TMpU
AKCIIEPUMEHTAIILHOM MCCIICIOBAHUHU BEILECTB U NIl OOBSICHEHUSI XUMUYECKUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJIE, MPAKTUUECKOU JIEATEIHHOCTH
YyeJIOBEKa 1 B IIOBCEIHECBHOM KU3HU,



C(i)OpMI/IpOBaHHOCTI) YMCHHA BBIABJISITH B3aUMOCBA3b XUMHYCCKUX 3HAHUM C TOHSATHIMH H NpeaACTaBJICHUAMU APYIrUXx CCTCCTBCHHO-HAYYHBIX
npeaAMETOB IJIA 00JIee 0CO3HAHHOT'O ITOHUMAHUS MaTCpHUAIBHOTO CIMHCTBA MHUPA,

c(OPMHUPOBAHHOCTh YMEHUS MPOBOJUTH PAcCU€Thl: C HCIHOJIB30BAHHUEM TIOHATHHA «MaccoBasi JOJIS BEUIECTBA B PAcTBOpE» M «MOJISIpHAs
KOHIICHTPALIMsD»; MacChl BEIIECTBA WM 00bEMa rasa 1o W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM 00bEMY OJJTHOTO M3 YYaCTBYIOIIMX B PEAKIUU
BEIIECTB; TEIUIOBOr0O 3(dekra peakuuu; 3HaAYCHHUs BOJOPOIHOTO MOKA3aTelsi PACTBOPOB KUCIOT M IIEIOYEH C W3BECTHOW CTENEHBIO JAMCCOLMAIINH;
Macchl (00bE€Ma, KOJMYECTBA BEIIECTBA) MPOJYKTa PEAKIMH, €CJIM OJTHO U3 MCXOJHBIX BEIECTB JIaHO B BHUJE PacTBOpPA C ONpEAEIEHHON MacCOBOM
70J1el pacTBOPEHHOTO BEIIECTBA UJIH JaHO B U30BITKE (MMEET IPUMECH); IOJIH BBIXOJa MPOIYKTa PEaKIuK; 00BEMHBIX OTHOLICHUH ra30B;

c(OPMHUPOBAHHOCTh YMEHUIN: CAMOCTOSTENIFHO TUIAHUPOBATh M MPOBOJIUTH XUMHUECKHI SKCIIEPUMEHT (TIPOBEJCHUE peaKkIiii MOHHOTO OOMeHa,
MOATBCPKACHUC KAUCCTBCHHOI'O COCTaBa HCOPraHMYCCKHUX BCIICCTB, OMPCACICHUC CPCAbl paCTBOPOB BCIICCTB C NOMOIIBIO MHAWKATOPOB, U3YUCHUC
BIIMSIHUS PA3JTUYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOW PEAKIMH, PEUICHHE SKCIIEPUMEHTANBHBIX 3a/1a4 o TemaM «Metamns»y u «Hemeramisn») ¢
COONIIOJICHNEM TpaBHJI 0e30MacHOro oOpalieHus ¢ BelmecTBaMH M JaOOpaTOpHBIM 00OpyJIoBaHWEM, (OPMYIUPOBATH MEIb HCCIEIOBAHMS,
MNpCaACTaBJIATE B pa3J'II/I‘~IHOf/'I (bopMe PE3YIbTATHI OKCIICPUMCHTA, AHAJIM3UPOBATH U OICHUBATDL UX JOCTOBCPHOCTD,

c(OPMHUPOBAHHOCTh YMEHHHU: COONIOATh TMpPaBMIa TOJIH30BAHUS XUMHUYECKOW TOCYIOHW H JIabOpaTOpHBIM 00OpyHOBaHHEM, OOpalleHUs ¢
BCIICCTBAMHU B COOTBCTCTBUU C MHCTPYKLUUSAMH IO BBIITOJIHCHUIO na60paT0pHI>1x XUMHNYCCKHX OIIBITOB, 3KOJIOTHYCCKH uenecoo6pa3H0r0 IIOBCACHHUA B
OBITYy W TpPYIOBOU NEATEIHHOCTH B IIENSAX COXPAHCHHSI CBOETO 3JIOPOBBS, OKPYXKAIONIEH NPUPOTHOW Cpeabl W JOCTIKEHUS €€ YCTOHYHBOIO
pasBUTHA, OCO3HABATH OITACHOCTb TOKCHUYCCKOI'O IleICTBI/IH Ha JXHUBBIC OpPTraHHU3MBbI onpeaeHéHme HCOPraHMYCCKUX BCHICCTB, IMOHHWMAsl CMBICII
nokazarens [1/IK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH IEJICHANIPABICHHBIN MMOUCK XUMUYECKOW WH(OpMAIMK B Pa3IMYHBIX WMCTOYHHKAX (HAydHas U
yueOHO-HayyHasl JUTeparypa, CpelcTBa MaccoBoil MH(popmanuu, VHTEpHET W Apyrue), KPUTHUYECKH aHAIM3MPOBATh XUMUYECKYIO0 HH(OpPMAIHIO,
nepepadaTbIBaTh €€ M HCIOJIb30BATh B COOTBETCTBHH C TIOCTABIICHHON YUeOHOM 3a1a4ei.

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckrie OCHOBBI OPraHUYECKOW XUMHUH



IIpenMeT oprannyeckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE

B [IOJIyUEHUU HOBBIX BEILIECTB U MaTepuanoB. Teopus cTpoeHus: oprannueckux coeauHeHuit A. M. bytiiepoBa, €€ OCHOBHBIE MIOJIOKEHUS.
CrpykTypHble GOpMysIbl OpraHndeckux BeuiecTs. ['omMonorus, nzomepus. XumMudeckast CBsi3b B OpraHMUECKUX COEAMHEHUSX — OJIMHAPHBIE U KpaTHbIE
CBS3U.

[IpencraBnenue o knaccuukanuu opranndeckux BeniecTs. HomeHknaTypa opraHM4ecKuX COEJMHEHUN (CUCTEMAaTHYeCKas) U TPUBUAJIbHbIE Ha3BaHUS
BAKHEWILNX IIPEICTaBUTENIEH KJIIACCOB OPTaHUYECKHUX BEIIECTB.

OKCIIepUMEHTAIbHBIE METO/IbI N3YUEHUS BEIIECTB U UX MIPEBPALIEHUI: O3HAKOMJIEHUE ¢ 00pa3liaMy OPraHUYECKUX BEILECTB U MaTepuaiaMy Ha UX
OCHOBE, MOJICJINPOBAHHUE MOJIEKYJI OPraHUYECKHUX BEIIECTB, HAOIIOICHUE U ONTMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIIEHNUIO OPraHUYEeCKUX
BEIIECTB IPU HarpeBaHuM (IUIaBJIeHNE, OOYTIIMBAHUE U TOPEHHUE).

VYT11eBOI0PO 1B

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUH psif. MeTaH M 3TaH — MPOCTEHIITNE MPEICTABUTENN ANKaHOB: (PU3NUECKUE U XUMUYECKHE CBOWCTBA
(peakuuy 3aMelIeHUs] U TOPEHUs ), HaX0XkA€HNE B IIPUPO/IE, MOTYYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKUH psijl. DTUIIEH U MIPOTHIICH — MPOCTEHIIINE TPEJACTAaBUTEIH aJKEHOB: (PU3NIECKHE M XUMHUYECKHE
CBOICTBa (peakuy T'UAPUPOBAHUSL, TAIOTEHUPOBAHUS, THPATALIMU, OKUCICHUS U MTOJIMMEPHU3ALIH), TIOJyYEHHE U IIPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraaueH-1,3: crpoeHne, BakHEHIIe XUMUYECKUE CBOMCTBA (peakius noauMepusanun). [lonydenue
CUHTETUYECKOIO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTMUECKUN Psil. ALIETUIIEH — MPOCTENIINI NTPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE
U XUMHUYECKHE CBOMCTBA (PEeaKkLMK 'UAPUPOBAHNS, TaJIOTEHUPOBAHUS, THApPATALlMU, TOPEHUS ), TOJIyd€HUE U IPUMEHEHHE.

Apensl. bensoun: cocras, cTpoeHHe, GU3NIECKUE K XUMUYECKUE CBOWCTBA (PEaKIIUY TaIOT€HUPOBAHHS M HUTPOBAHUS ), TOJTyYeHUE U

puMeHeHue. Tonyon: cocmas, cmpoenue, pusuiueckue u Xumuieckue ceolcmea (peakyuu 2ai02eHUpPOBarUs U HUMPOBAHUs), NOTyYeHue u
npumenerue. TOKCHYHOCTB apeHOB. I eHeTHUeCKast CBA3b MEXAY YIVIEBOAOPOIAMHU, IPUHAUICKAIMMHI K Pa3JIMYHBIM KJaccaMm.

[TpupoHBIE HCTOYHUKH YTII€BOA0PO0B. [Ipupoansii ra3 u nonytHele HedTsaHbIe Ta3sl. HedTs 1 e€ npoucxoxaenue. CrocoOsl nepepadoTku HedTu:
MePeroHka, KPeKUHT (TepMUYECKU, KaTaTUTHIECKU ), muposu3. [IpoaykTel nepepaboTku He(hTH, UX TPUMEHEHHE B TPOMBIIIIICHHOCTH U B OBITY.
KameHHBI# yroyb U MPOIyKTHI €ro nepepadoTKH.

OKCIIepUMEHTAIbHBIE METO/IbI M3YUEHHS BEIIECTB U UX IPEBPALICHUN: O3HAKOMJIEHUE ¢ 00pa3liaMy IIaCTMAcC, KayqyKOB U PE3UHBI, KOJJIEKLIUU
«HedTs» 11 «YT0IBY), MOJIETUPOBAHIE MOJIEKY YTIIEBOIOPOIOB U TaJIOT€HOIPOU3BOHBIX, IPOBEICHUE MPAKTHYECKOW PaOOTHI: MOTYYEHUE STUIICHA U
W3yYECHHUE €r0 CBOMCTB.

PacuérHble 3a1a4u.

Boruncnenus no ypaBHEHUIO XMMHUYECKOHN peakinu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA WIIM MTPOIYKTA PEAKIMH 10 U3BECTHBIM MAaCCE,
00BEMY, KOJTMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB MIIH MPOAYKTOB PEAKIINN).

Kucnopoaconepskamue opraHu4ecKue COeAMHEHUS




[IpenenpHBIE OTHOATOMHBIE CIIUPTHI. METaHOI U ATAHOJI: CTPOCHHE, (PU3NIECKUE M XUMHUYECKHE CBOMCTBA (PEaKlMu ¢ aKTUBHBIMU METaJllIaMH,
raJIor€HOBOIOPOJAAMHU, TOPEHHE), MpUMEHEHUE. BogopoHbIE CBSI3M MEXKY MOJIEKYJIaMU CIUPTOB. J(eficTBME METaHOJIa ¥ 3TaHOJIa HAa OPraHUu3M
4eoBeKa.

MHOroaToMHbIE€ CIIUPTHI. DTUICHTIIUKOIB U TNIMIEPUH: CTPOSHHE, GU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aUMO 1€ CTBUE CO HIEIOUHBIMU
MeTaJlJlaMH, KaueCTBEHHAs! PEaKIisl HAa MHOTOaTOMHBIE cIIUpThI). [leiicTBre Ha opranusm uyenoBeka. [IpuMeHenne riuvuepuHa U STHICHTJIUKOJIS.
@eHoJI: CTPOCHUE MOJIEKYIBI, (PU3NYEeCKHe U XUMHUYeckre cBoiicTBa. TokcuuHocTh (eHona. [Ilpumenenue genona.

Anbrerupl U kemousl. PopManbAeril, aleTalbIeTHa: CTPOCHNE, (PU3nuecKie 1 XUMUYECKHE CBOMCTBA (PEeaKIIMU OKMCIIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbBIE PEAKIINH ), IOJyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MTpeIeNIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCYCHAst KUCIIOTHI: CTpOCHHE, (PU3MUECKie U XUMHUYECKHE CBOCTBA (CBOMCTBA,
oOrIme A7t KJlacca KUCIIOT, peakiyst STepUHUKAINN ), TOJTydeHrne U npuMeHenne. CTeapuHOBast M OJIEMHOBASI KHCIOTHI KaK MPEICTAaBUTEIH BBICIIIUX
KapOOHOBBIX KUCIIOT. MbLIa KaK COJIHM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE ICHCTBHE.

CnoxHnble 3(hUpbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ' naponu3 crnoxHbIX 3¢upoB. Kupsl. ['uaponns sxupos. [Ipumenenue xKupos.
buonornueckast poJib JKUPOB.

VYTraeBobl: cocTaB, Kiaccu(UKanus yriaeBo1oB (MOHO-, IU- U MOJIUCaxapubl). [ Troko3a — mpocTelmnii MOHOCaxapuI: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3auMoelicTBue ¢ ruapokcuaoM meau(Il), okucnenne ammuadHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHHE TIIOKO3bI), HAX0XKICHHE B IPUPOJE, TPUMEHEHHE, OHoIornyeckas poib. @otocunTe3. PpyKTO3a Kak H30Mep TIFOKO3HI.
Kpaxman u nemironosa kak npupoHsie noaumepsl. CTpoeHHe KpaxMaia v 1eJurosIo3bl. @u3nyeckue 1 XMMUYEeCKHe CBOMCTBa Kpaxmaia (THIpoJIn3,
KayeCTBEHHAas pEeaKlys C HOJIOM).

OKCIIEpUMEHTAIBHBIE METO/IbI M3YUEHUS BEIIECTB U MX IIPEBPALICHUN : TPOBEACHNE, HAOIIOACHNE 1 ONMCAaHNE JEMOHCTPALMOHHBIX OIIBITOB: TOPEHNE
CIMPTOB, KAUECTBEHHBIE PEAKLIUU OJTHOATOMHBIX CIIUPTOB (OKUCIEHUE ATaHoIa okcuaoM Meau(Il)), MHOroaToMHBIX CIMPTOB (B3aUMOICHCTBUE
riunepuHa ¢ ruapokcunom mean(Il)), anpaerugoB (OKucieHne aMMUadHbBIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcunom meau(1l), B3anmoeiicTere
KpaxMmaja ¢ H0Ji0M), IIPOBEICHNE IPAKTHUECKOHN pabOThI: CBOHCTBA PaCTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnble 3a1a4m.

Bbrunciienus mo ypaBHEHUIO XUMHUECKON peakiuy (Macchl, 00bEMa, KOJTMYECTBA MCXOTHOTO BEIIECTBA MITH MPOAYKTa PEaKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKIINN).

A3oTcoaepKalue OPraHndecKie COeMHEHMUS.

AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHndeckre coequHeHns. Pu3ndeckne U XUMHUYECKHE CBOMCTBa aMUHOKHUCIIOT (Ha IpUMEpE TIUIMHA).
buonorunueckoe 3HaueHre aMuHOKUCIIOT. [lenTuap.

Benku xak mpupoiHbIe BEICOKOMOJIEKYISIpHBIE coenuHenns. [lepBruunas, BTOpUYHAs U TPETHUYHASI CTPYKTYpa O€TKOB. XMMHUYECKHE CBOMCTBA OEIIKOB:
THIIPOJIN3, ACHATYpalUsl, KAUeCTBEHHbIE PEaKIINU Ha OEIIKH.

OKCIIepUMEHTAIBHBIE METO bl M3YUEHUS BEIIECTB U UX IIPEBPALICHUN : HAOII0AEHNE U ONHMCAaHNE IEMOHCTPALMOHHBIX ONIBITOB: IEHATypalus OeIKoB
NP HArPEBAaHUH, IBETHBIE PEAKIIUH OEIIKOB.

BbICOKOMOJIEKYISIPHBIE COEMHEHUS




OcCHOBHBIE TIOHATHS XUMHH BEICOKOMOJICKYJISIPHBIX COSTMHEHUI: MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHD IMOJUMEPH3AINH, CPEIHSS
MoJteKyIsipHasi Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COSTMHEHHUN — MOJIMMEPH3AITUs U TOJTMKOH ICHCAIIHSI.
OKCIIepUMEHTAILHBIE METOIbI U3YUEHUS BEIIECTB U UX MPEBPAIIEHUI: O3HAKOMIIEHUE ¢ 00pa3liaMy MPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IIacTMAace, KayqyKoB.

MexnpeIMETHBIE CBSI3H.

Peanm3arust MeXIpeAMETHBIX CBS3€H MPU H3yICHUHN OpraHndeckoil xumun B 10 Kitacce oCyIIecTBISIETCs Yepe3 UCIOIb30BaHUE KaK OOIINX
€CTECTBCHHO-HAYYHBIX MMOHSATHH, TaK U TIOHITHUMN, SBIISFOIINXCS CHCTEMHBIMU JIJISI OTJICJIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBeHHO-HAYYHBIE TIOHSATHS: IBJICHUE, HAyYHBINH (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIHU3, CHHTE3, KiIaccu(pUKaIus, IepuoIHIHOCTD,
HaOII0/ICHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJICITUPOBAHUE.

dusznka: MaTepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUICCKUI YPOBEHb, BEIIECTBO, TEJIO, 00hEM, arperaTHOE COCTOSIHHE BEIIECTBA,
(bu3HUYeCKre BETHYNHBI U €IMHUIIBI KX U3MEPECHHUS.

buonorus: xnerka, opranusMm, ouocgepa, 0OMeH BEIIeCTB B Opranu3Me, GOTOCHHTE3, OMOJIOTHISCKH aKTHBHBIC BElIecTBa (OCIIKH, YIIIEBOIBI, JKUPBHI,
(bepMeHTEHI).

I'eorpadust: MuHEpaIBI, TOPHBIE TIOPOIBI, TIOJIE3HBIE HCKOITAEMBIE, TOTUIUBO, PECYPCHI.

TexHoyIOTHS: MUIIIEBBIE TTPOYKTHI, OCHOBBI PAIIMOHAIILHOTO MUTAHMUSI, MOOIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKUE TIPerapaThl, MaTepHaIIbI
13 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.
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