XUMUA
(FA30BBIH YPOBEHB) 10 — 11 kiacchl

COAEPXKXAHUE YYEBHOI'O IPE/IMETA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepUAIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToNI0keHUs. CTPYKTYpHBIE (POPMYIIBI
OpraHWYeCKuX BelecTB. [oMonorus, uzomepusi. XHUMHYECKas CBSI3b B
OpPTraHUYECKUX COECTMHEHUSAX — OJJUHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccupuKalmuu opraHudeckux BeriecTB. HoMmeHkaTypa
OpraHUYECKUX COEAUMHEHUN (CHUCTEeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAONIOJCHUE W
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psaa. MeraH u 3TaH —
MPOCTEHIIINE TPEACTABUTENIM aJKAHOB: (PU3WYECKHME M XUMHYECKHE CBOMCTBa
(peakuuu 3amMenieHUuss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pAll. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTENN AJIKEHOB: (U3MUECKHE M XUMHUYECKHUE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHECHHUE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi nonumepusainuu). [logydyeHne CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKUHOB: COCTaB, CTpOCHHE, (U3UYECKUE W
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TAJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs]), MOJyYEHUE U TPUMEHEHHUE.



Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakuu rajJoreHMpOBaHHUS U HUTPOBAHUS), NIOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuuveckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJNyYeHue U npumeHneHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMHU, IPUHAMICKANUMHA K
Pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4YecKuil), mnuponus. [IpomykTbl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHHME C oO0pa3lamMu IUIacTMAacCc, KaydyKOB M PpE3HMHbI, KOJJICKIUU
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM IPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue M XHUMHUYECKHME CBOMCTBA (pEeaklUH C aKTHUBHBIMU METaJUIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroatoMHble  COUPTBL. ODTUIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHE CBOMCTBA.

Tokcuunocth penona. [Ipumenenue denouna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBaA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIy4eHne U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.



Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, KjaccUUKaIUs ~ yriaeBoAOB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3blI), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie monuMepbl. CTpoeHue kpaxmala U
Heuoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAuECTBEHHAsI PEAKIIHS C HOJIOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
IpoBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusiom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJUIIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3lammopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncinendss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHbIe Oopranudeckue coequHenus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIPHBIE cOelMHEHMs. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0JICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OElIKOB MPH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALS U MOJTUKOHIEHCALUS.



DOKCHEepUMEHTAIbHBIE METOJbl HM3YYCHHsS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MeXnpeaMeTHBIC CBSI3H.

Peanm3arus MeXnpeIMETHBIX CBA3CH MPU M3yUYECHUU OPTraHNYECKONH XUMHUH B
10 kiacce OCYUIECTBIISETCA YEpe3 HCIOJIb30BAHHE Kak OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIASITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TCOpHs, aHaIu3, CUHTE3, Kiaccuukaus, MepruoJuIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

duszuka: wmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOTAeMbI€, TOILIIMBO,
PECYpPCBHIL.

TexHonoTHs: TNHIEeBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[Tepnonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKOW CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl



oOpa3oBaHHsS KOBAJICHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULATENBHOCTD.
Crenenb okuciieHnsa. OHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIMbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEAMHEHU. Homenkiatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kmaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLECHUS YJHEPTUU [IPU XUMUUECKUX PEAKLIMAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnunn Jle [lartense.

OnexTponutryeckas auccouuanus. CuibHble U ciaalble 31eKkTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHMCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
nemoHctpauus Tabmun «Ilepuoaudeckas cuctema XuMuyeckux snemeHtos J[. U.
MenneneeBay, M3yueHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaONIoJeHHuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUUH HOHHOTO OOMEHa),
pOBEJCHUE MPAKTUUECKON paboThl «BiusHue pa3nuyHbix (PakTOPOB Ha CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIb30BAHUEM ITOHATHS «MACCOBAs
JIOJIs1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyeckne CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETALIOB (HAa IpUMEpE
KHCIIOpoJa, cephl, pochopa u yriepomaa).



XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. [lonoxenne meramnoB B llepuonnueckoil cucteMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BaKHEHIMX METAUIOB (HATPHUH, Kaluil, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUH.

OOmue cnocoObl momyuyeHus: MeTasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/ia4, HAOJIOJIEHWEe W OIHMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnblie 3agaun.

Pacuétel mMacchl BemiecTBa WM 00bEMaA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuUMHUA U KU3Hb

Ponp xuMum B oOecrieyeHUH 3KOJIOTHYECKOM, DHEPreTHYECKON U IHILIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl JIEKTPOHUKH, HaAaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAJIbHbIC
ynoOpeHus.

Xumusi ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MMaCHOTO MCIOJIL30BaHUS MpenapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HEOpraHnveckord xuMuu B 11 Kilacce ocylIecTBISETCS Yepe3 MCIOJIb30BAHUE KaK



OoOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATHHA, SBJISIONMIAXCS
CUCTEMHBIMU I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®usuka: MaTepus, IHEPTHs, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, pPaIHOAKTUBHOCTh, MOJIEKYJIA, DHEPIrETUYECKUN YPOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHosorus: XuMuyeckass IMPOMBIIUIEHHOCTb, METAJLUIYPIHUsi, IIPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE NPOM3BOJCTBO, IHILIEBAs
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIPENaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpHUAIIOB,
AJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOIUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YYAIOIUMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHNN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUNM 3THX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro oOpalieHusi ¢ BeHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YHNOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a/ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOIUMOCTH HCIIONB30BAHUA JOCTIKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U TPEAOTBPAIIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJICOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ T'yMAaHMCTUYECKOW HAIPAaBICHHOCTH W BaXXHOW pPOJIM B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIIEUeHUU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJlydyaeMble 3HAHUA I aHAIM3a U OOBSCHEHHS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIeJaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus: mpo6sieM B PealibHBIX )KU3HEHHBIX CUTYaIINX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B pasjIMUHbIX chepax NpodeccrnoHaIbHON
NEeSATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MMPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIUN O0y4YaroInXcs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENH JESITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS /ISl OOBSICHEHUS! OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE IPEICTABICHHS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIMA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJsipHas JUTEparypa XUMHUYECKOTO COAEp>KaHUs, CIPAaBOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaNMK, HEOOXOMUMOW [IJIT BBIMOJHEHUS YYEOHBIX 3a/1ady
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaIuu (cxembl, TpaduKy, AUArPAMMBbI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CpEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3aluil y4eOHOTO poeKTa U (pOpMyIHpOBaTH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpeensss e€ Ienu W 3a7add, KOHTPOJIMPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABIICHHM O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JIOPOBBIO M MPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpXkAIIUE COCAUHEHUS, MOHOMEp, IMOJIMMEp, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS MNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOTMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], ITAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEaKIHUil ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOJUTH BBIUYMCICHUS 10 XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallMAX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHUH ITUTAHWPOBATH W BBITIOJHATh XWMHUYCCKHM
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUYECKH
1IeJIeCO00Pa3HOro0 TIOBEJCHUS B OBITY M TPYAOBOH JEATCIBHOCTH B IENAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO0 cUcTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpa, POJU XHMHUH B TO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAS, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTU W
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEPHbIC MPU3HAKU MOHITHM,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucrematnyeckyro HomeHknarypy (IJUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OIpPEACIIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJIApHasd,
VOHHAasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COCIWHEHUI
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETUYECKON CBA3M MEXKIYy HEOpPraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTAaBY pEarupyrolliux BEHIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TU PEAKIUU UAYT JO KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMK OT Pa3Iu4HbIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M J1abopaTOpHbBIM OOOpYIOBAaHUEM, a TaKXe IpaBuiIa OOpalleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTalau3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakliuu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJad IO
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWia  DKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIICHHUS U
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUAAIIMX OOYYaIONIUXCS: YMEHHE HCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.
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qaca) ACATCIIbHOCTHU IIPHU PCUHICHHUU
BO3ZHHKAIOIIHX MPOOIIEM
MertaH 1 3TaH — .
5 . https://resh.edu.ru/subject/lesson
MpOCTeHIINEe MPEACTaBUTEIN
P pea [6151/start/149993/
AJIKaHOB
Henpenensnubie
YTJIE€BOIOPObL:
6 AJIKCHBI, AJIKEHBI: COCTaB U CTPOCHHUE, https://resh.edu.ru/subject/lesson
AIIKaJINCHBI, CBOMCTBA /5412 /start/212563/
ankuHel (6
4acoB)
DOTUJICH Y TIPOTIUIIEH —
7 . p https://resh.edu.ru/subject/lesson
MPOCTEHIINE MPECTaBUTETH
P pea [5412/start/212563/
AJIKEHOB
coOroieHusl MpaBuiI 0€30MacCHOCTH
IIpakTnueckas padora Ne )
https://resh.edu.ru/subject/lesson =~ Tpu OOpamIeHNH ¢ XUMUIECKUMHU
8 1. «I[lony4yenue >THUICHA U .
. [5412/start/212563/ BEIIIECTBAMH B OBITY M peabHOM
U3Y4YE€HHE €r0 CBOMCTBY
KUZHH
Ankanuensl. byraauen-1,3 u VY4ebHOe COTPYAHUIECTBO CO
MeTuinoyraaueH-1,3. CBEPCTHUKAMHU B COBMECTHOM
9 [osy4deHie CHHTETHIECKOTO NI03HABATEIILHOM U UCCIIEN0BATENILCKON
KaydyKa U PE3UHEI ACATCIIbHOCTU IIPU PCHICHUU
BO3BHHKAIONTUX MPOOIEM
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTHUECKUH PSL.

ALIETUIIEH — MPOCTEUIIHIA
MPEACTaBUTEh AIKUHOB



https://resh.edu.ru/subject/lesson/6151/start/149993/
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Brrancnenus no YpaBHCHHUIO

(dbopMUpOBaHKE TOTOBHOCTH K
CaMOCTOSTEILHOMY TUITAHUPOBAHHIO

11
XMMHUUYECKOHN peakiuu Y OCYILIECTBJICHHUIO Y4eOHOM
JIEeATEIIbHOCTH
ApomaTtuyecku VueOHOe COTPYTHUYECTBO CO
e CBEPCTHUKAMH B COBMECTHOM
12 YIIEBOZOPOIbL ApCHBI: GEH30IT U TOITYOII. MO3HABATEIILHOW M HCCIIE0BATEIbCKOM
(2 4aca) ToxcuuHoCTh apeHOB JEeSITEIBHOCTHU IIPH PEIIEHUN
BO3ZHUKAIOIIUX ITPOOIIEM
Y4eOHOE COTPYTHUUECTBO CO
l'enernyeckas CBA3b CBEPCTHHKAMHU B COBMECTHOU
13 YTJIEBOAOPOAOB, MO3HABATEIILHOW M HCCICOBATEIbCKON
MIPUHAISKALINX K JIeSATSIILHOCTH MIPU PELICHUH
a3JIMYHBIM KJIaccaM BO3HHUKAIOIINX MPO0IEeM
p
IIpupoausie VYueOHOoe COTpyJHUYECTBO CO
[IpupoaHbie HCTOYHUKHU .
UCTOYHUKHU CBEPCTHUKAMH B COBMCCTHOU
JIEBOJIOPOJIOB: IPUPOIHBIN . o o
YTJIEBOI0POIOB t P pup https://resh.edu.ru/subject/lesson = TO3HABATEILHON M HCCICAOBATEIBCKON
14 — ra3s ¥ [OIyTHbIC HETSHbIC /6148/start/170461/ JIeSTEILHOCTH MIPU PELICHUH
nepepaGoTka rassl, HeTh M MPOJYKTHI €€ BO3HHUKAIOLIUX MTPOOJIEM
3 ) nepepadoTKu
yaca
HpI/IpOl[HBIe HUCTOYHUKU YuyebHoe COTPYAHHUYIECCTBO CO
YIVIEBOOPO/IOB: IIPHPO/HBIIL . CBEPCTHHKAMHU B COBMECTHOMU
15 ra3 u nonyTHbIe HedTAHbIE https://resh.edu.ru/subject/lesson  yo3uapatensHOl 1 HCCIENOBATETLCKOM
ra3bl, He)Th U IPOTYKTHI €€ [o1AB] tart/1 /0161 AICATEILHOCTH TIPH PELLICHHHI
’ BO3ZHHKAIOITUX MPOOIIEM
nepepadoTKu
OpPMHUPOBAHHUE TOTOBHOCTHU K
KonTponpHas pabota mo Gopaup
16 CaMOCTOATEIIbHOMY TUIAHUPOBAHHIO

pasneny «YTIIeBOIOPOIbD

1 OCYIIECTBICHUIO YICOHOM



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
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JIeSITeNIbHOCTH
Pasznea 3. Kucaopoaconepskamue oprannyeckue coefuHenus ( 13 yacos)
Cauprsl. VYuebHOe COTPYAHUIECTRBO CO
deHOI TIpesebHbIE OHOATOMHbIE . CBEPCTHUKAMHU B COBMECTHOM
17 ( 3 uaca) CLIMDTHI: METAHO H ITAHOI 1 https://resh.edu.ru/subject/lesson ' pospaparensHoii 1 ncceaoBaTENBCKOI
Bojtopoaias ceszh [4769/start/150550/ JeSTSILHOCTH MPU PELICHUH
BO3ZHHKAIOIIHX MPOOIIEM
Y4eOHOE COTPYTHUIECTBO CO
CBEPCTHUKAMHU B COBMECTHOU
18 MHoOroaroMHble CIUPTHI: 1 https://resh.edu.ru/subject/lesson ' yo3maparTenpHOI M HCCIIEIOBATETBCKOM
STUJICHTJIMKOJb ¥ TITHIIEPUH [5727/start/150577/ JIEATENBHOCTH TIPH PEIIEHUH
BO3HHUKAIOIIUX [TPOOIIEM
Y4eOHOE COTPYTHUIECTBO CO
®enom: cTpoeHue CBEPCTHUKAMHU B COBMECTHOM
19 MOJIEKYJIbI, PU3UYECKUE U 1 https://resh.edu.ru/subject/lesson ' o3paparenBHOI M HCCIIEIOBATEIBCKOM
XUMHUYCCKUEC CBOI‘/’ICTBEI, /5727/Sta rt/150577/ JIEATEILHOCTH MPU PELICHUU
IIPUMEHEHUE BO3HUKAIOIIUX NIPo0IeM
AJbJIETUIBI. VueGHOe COTPYTHUIECTBO CO
KapGoHoBbIe CBEPCTHHKAMHU B COBMECTHOU
20 KHACJOTHI. Anpaeruapl: GopMabIeT I 1 https://resh.edu.ru/subject/lesson | 1103HABATEILHON 1 HCCIIEI0BATEILCKOU
CrnoHble W alleTanpAerny. ALEeTOH /4776/start/150604/ ACATCILHOCTH IPH PCIICHIN
BO3HHKAIONTUX MPOOIIEM
3¢upsl
(7 gacoB)
Y4eOHOoe COTPYAHIIECTBO CO
OJIHOOCHOBHBIE TIPEIEIIbHBIE CBEPCTHUKAMHU B COBMECTHOM
21 KapBOHOBHIE KHCIOTH: 1 M03HaBaTeJIbHOW U UCCIIeI0BATEIbCKOM
JESITCBHOCTH TIPH PEIICHUN
MYypaBbUHas M YKCyCHas
BO3HHKAIONTUX MPOOIIEM



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
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IIpakTnyeckas padora Ne

(dbopMUpOBaHKE TOTOBHOCTH K
CaMOCTOSTEILHOMY TUITAHUPOBAHHIO

22 2. «CBoiicTBa pacTBOpa .
. 1 OCYIIECTBICHUIO YICOHOM
YKCYCHOM KHCJIOTBI»
JIeATEIIbHOCTH
VueOHOe COTPYTHUYECTBO CO
CreapunoBas u oenHoBas CBEPCTHHUKAMH B COBMECTHOH
23 KHACJIOTBI, KaK MIO3HABATEJIBHOM U HCCIEA0BATEIbCKON
MPEICTAaBUTEIN BBICIINX JESITEILHOCTH [IPU PELIEHUH
KapOOHOBBIX KHCIIOT BO3HHUKAOIIKX MPOOIEM
Y4eOHOE COTPYTHUUECTBO CO
MBIHa KaK COJIA BBICIIIMX CBE€PCTHUKAMH B COBMCCTHOU
24 KAPGOHOBBIX KHCIIOT, HX MO3HABATEIILHOM U UCCIIE0BATEILCKON
) ACATCIIBHOCTHU IIPHU PCIHICHHUU
MOIOIIIeE ICHCTBHE
BO3HHUKAOIIKX MPOOIEM
VueGHOe COTPYTHUIECTBO CO
Croxubre dpUphI Kak CBEPCTHUKAMH B COBMECTHOM
o5 TPOM3BOHBIE KAPOOHOBBIX MMO3HABATEILHOMN U UCCIIEA0BATEIBCKON
KHUCJIOT. ' MaApOonn3 CoXHbIX JESTELHOCTH [IPU PELIEHUH
a¢upoB BO3HHUKAIOIIHMX MPOOIIEeM
YueGHOe COTPYTHUIECTBO CO
>KI/IpBI: FI/II[pOJII/B, ) CBEPCTHUKAMH B COBMCCTHOU
26 NpHMeHeHHe https://resh.edu.ru/subject/lesson | yospaparensHoii u HCCIEN0BATENLCKOM
2
[/5952/start/150631/ JESATENHLHOCTH TIPU PELIEHUH
Ouo0ruYecKas pojb )KUPOB
BO3ZHHKAIOIUX MPOOIIEM
VYraesonsr (3 YTrieBoasl: COCTaB, VY4eOHOe COTPYAHUUECTBO CO
97 yaca) KJacCUpUKaIUs. https://resh.edu.ru/subject/lesson | CBEPCTHHKaMH B COBMECTHOM
Baskueiimme /6150/start/150687/ IIO3HABATEIbHON M UCCIIEI0BATENBCKON

MMpEACTAaBUTECIIN: TTIFOKO34,

ACATCIIbHOCTU ITPU PCHICHUA



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
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¢bpyxTO3a, caxaposa

BO3HHUKAIOIINUX np06neM

28

29

Pasznen 4. A3oTcoaeprkamue oprannyeckue coefuHenus ( 3 yac

Kpaxman u nemnosnosa kak
MIPUPOIHBIE ITOJIUMEPHI

IIpome:kyTouHas
arrecranus 3a kypc 10
KJjiacca

https://resh.edu.ru/subject/lesson

[5413/start/150714/

OTBC€TCTBCHHOC OTHOILIICHUEC K
COOCTBEHHOMY (PH3UYECKOMY H
NCUXHYECKOMY 3/I0POBBIO
(bopMHpOBaHUE TOTOBHOCTH K
CaMOCTOSATEIILHOMY TNIAHUPOBAHHIO
M OCYIIECTBJICHUIO yUeOHOI
JeSTEIIbHOCTH

30

31

32

Pa3nes 5. BeicokoMoJieKyJIsIpHBbIe coeinHeHus ( 2 yaca)

AMUHEL
AMWHOKHCIIOTBI
. beaku

(3 gaca)

AMMHBI: METUJIAMHH U
AHUJINH

AMHWHOKHCIOTBI KaK

am(oTepHble OpraHNYecKue

COEIUHEHHS, HX
OHOJIOTHYECKOE 3HAUECHHE.
Ilentuanl

benku kak mpupoHbie
BBICOKOMOJIEKYJISIPHBIE
COETUHEHUS

https://resh.edu.ru/subject/lesson

[4743/start/150742/

https://resh.edu.ru/subject/lesson

[4743/start/150742/

https://resh.edu.ru/subject/lesson

[4743/start/150742/

Y4eOHOE COTPYTHUUECTBO CO
CBEpCTHUKAMH B COBMECTHOM
MO3HABATEIbHON U UCCIEA0BATEIbCKON
JEeSITEIBHOCTH IIPH PEIIEHUN
BO3HUKAIOIIUX ITPOOIIEM

Y4eOHOE COTPYTHUUECTBO CO
CBEPCTHUKAMHU B COBMECTHOU
MMO3HABATEILHOM U MCCIIEI0BATENLCKOM
NEATETLHOCTH TIPU PEUICHUN
BO3HUKAIOIIUX ITPOOIIEM

VY4ebHoe COTPYAHUYECTBO CO
CBEPCTHUKAMH B COBMECTHOM
MTO3HABaTEIbHON U HCCIIEN0BATENBCKOMN
JIeSITEIbHOCTY TIPY PELICHUN
BO3ZHHKAIONUX MPOOIEM

33

IInacTmaccsrl.
Kayuyku.

OCHOBHBIE TTOHSTHS XUMHHI
BBICOKOMOJICKYJISAPHBIX

https://resh.edu.ru/subject/lesson

/6095/start/150823/

BJIAJIETh TOCTOBEPHOM
nHpopManuen o mepeI0BhIX
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Bonoxkna ( 2
yaca)

COE€IUHEHUN

JIOCTHXKCHUSIX U OTKPBITHSIX
MHPOBOU M OT€UECTBEHHOW XUMHH

OcHoBHBIC MCTOJBI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX 1 https://resh.edu.ru/subject/lesson
coequHeHui. IlnacTMaccsl, /6095/start/150823/
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO 34
YACOB 110 ITPOI'PAMME
11 KIIACC TemaTnueckoe NJaHNPOBaHHE
No Kosn BocnurarenbHblii
11/-11 Pasnen Tema YeCcTB  JJIEKTPOHHbIE HH(POBLIE ACIEKT
0 o0pa3oBaTe/bHbIE PeCypChI
4acos
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM 13

1.1 Ctpoenue atomos. [lepuoanuecknii 3aKoH u
IMepuoanyeckasi cucreMa xXumMmuueckux 3jaemMeHToB J[. U. MenneseeBa 3

XUMHUUYECKUN DIIEMEHT.

3Hauenue [leprnognyeckoro 3aKoHa
u [leproanueckoit cucTemsl

bubnuorexa [JOK XUMUYECKHUX JJIEMEHTOB JIST
1 AToM. DIIeKTpOHHAA 1
https://m.edsoo.ru/00adb59 pa3BUTHUA HAayKu U npaktuku. /. 1.
KOH(UTrypamus aTOMOB N
Menenees — y4€HbIl U
IpaXx1aHUH.
2 [Tepunoanueckuii 3aKoH U 1 but6mmoreka [JOK



https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://m.edsoo.ru/00adb59e

1.2Cr

IIepnonnueckas cucrema
XUMHUYECKHX 371eMeHTOB /].
W. MenneneeBa, ux cBsA3b C
COBPEMEHHOI Teopueit
CTPOCHHS aTOMOB

BxoaHasi KOHTPOJIbHASA
padota Nol

poeHHE BeIECTBA. Mnorooﬁpame BEIIECCTB 4

CrpoeHue BeliecTsa.
XuMHYecKasl CBA3b, e€
BHUJIbI; MCXaHU3MbI
00pa3oBaHMs KOBAaJICHTHOM
cBa3u. Bogoponnas cBsi3b

BaneHTHOCTD.
DNEeKTpOOTPULIATETbHOCTD.
CTeneHb OKHCIICHUS.
BemecTsa MoJIeKysIpHOTO
Y HEMOJIEKYJISIPHOTO
CTPOCHUSA

[TonsiTHE O MUCTIEPCHBIX
cucteMax. McTuHHBIE U
KOJUIOM/IHBIE PACTBOPBHI.
MaccoBas 10JIs1 BEIIecTBa B
pacTBope

Knaccudukanus u
HOMEHKJIATypa
HEOPTaHUYECKUX

https://m.edsoo.ru/00adb6b6

but6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

bub6mmoreka [JOK
https://m.edsoo.ru/00adcade

CaMOCTOSITETILHO ONPEAETATH LEIH
JIeATENIbHOCTH, TNIAHUPOBATh,
OCYILECTBIISITh, KOHTPOJIUPOBATH

[MO3HABATEILHBIE MOTHBBI,
HaIpaBIIEHHBIE HA TIOyYEHUE
HOBBIX 3HAHUH 110 XUMHH,
HE0OXO0aUMBIE IS 0OBICHEHUS
HaO0II0/TaEMBIX TIPOIECCOB U
SIBIICHUM

YCTaHOBKH Ha 3[IOPOBBI 00pa3
’KW3HHU, OCO3HAHUE MOCIEACTBUN U
HENPUSTHE BPEIHBIX TPUBBIYCK



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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coennHennii I'eHeTmueckas
CBSI3b HEOPTraHUYECKUX
BEIIIECTB, Pa3JIMYHbIX
KJIacCOB

1.3

XumMHu4eckue peaknmun

Knaccudukanms
XUMHYECKHUX PEaKIIHii B
HEOPraHW4YEeCKOU U
OPraHNu4YeCKON XUMHH.
3aKOH COXpaHEHHUS MaCChl
BEILIECTB; 3aKOH COXPaHEHUS
Y TIPEBpAIICHUS SHEPTUU
MIPU XUMHUYECKHUX PEAKIIHIX

bubnuoreka [JOK
https://m.edsoo.ru/00adcd68

CKopocCThb peaKIii.
OOpaTumble peakiii.
XHUMHUYECKOE PaBHOBECHE

bu6mmoreka [{OK
https://m.edsoo.ru/00add448

10

11

IIpakTnyeckas padora Ne
1. «BnusiHue pa3nuyHbIX
(aKkTOpOB Ha CKOPOCTH
XUMHYECKON PEaKIum»

DNEeKTPOIUTHYECKAS
mmcconmanus. [loasarue o
BOJIOPOJTHOM ITOKa3aTese
(pH) pactBopa. Peakuuu
noHHOTO oOMeHa. ['maponm3
OpFaHquCKHX nu
HEOPTaHMYECKUX BEIIECTB

bu6mmoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [JOK
https://m.edsoo.ru/00add8b2

co0uTr0/1eHHs TTpaBmJ 6€301aCHOCTH
IpH 0OpaIIeHNH ¢ XUMUYECKUMU
BEIECTBaMHU B OBITY U peaJIbHOMN
KUZHH

YCTaHOBKH Ha 3JI0POBBI 00pa3
’KU3HHU, OCO3HAHHE MOCIIEICTBUN 1
HerI/IHTI/Ie Bpe)IHI)IX HpI/IBI)I‘—IeK

12

OKHCIIUTENBHO-
BOCCTAaHOBUTEIILHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4

y4eOHOEe COTPYAHHYECTBO CO
CBEpCTHUKAMHU B COBMECTHOMU



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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peaxuuu. [lonsrue 06
ANEKTPOJIN3E PACIIIaBOB U
pacTBOpPOB coJieh

HO3HABaTEJILHOU U
HUCCIIEN0BATEILCKOMN NEITEILHOCTH

13

KonTtpouabnas padora Ne2
10 pa3zeny
«TeopeTndyeckue OCHOBBI
XUMHUN

bubmuoreka [JOK
https://m.edsoo.ru/00addd12

CaMOCTOATENIBHO ONPEIEIATh LEIU
JIEATENBHOCTH, TJITAHUPOBATb,
OCYILECTBIISATh, KOHTPOJIUPOBATH

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Merauibl

17

14

15

MerTamisl, UX ITOJIOKCHHE B
IIepnonnueckoii cucreme
XUMHUYECKUX dJIEeMEHTOR /1.
. Menneneesa u
0COOEHHOCTH CTPOCHUS
aTomoB. OOmue
(bu3nueckre cBOcTBa
METAJLJIOB

CrutaBbl METAJIIOB.
DNEKTPOXUMHUYECKUN PsiJL
HanpsHKeHUH MeTaioB

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

dbopMupoBaHue PEICTABICHHUE O
LEJIOCTHOM Hay4YHOU KapTHHE MHUpa

16

XUMUUeCKHEe CBOMCTBA
Ba)KHEHUIITX METAJIJIOB
(HaTpuii, Kanuii, KaJIbLHH,
MarHui, alrOMUHUN) U UX
COCIMHEHUI

but6mmoreka [OK
https://m.edsoo.ru/00ade348

17

XUMHUYECKUE CBOMCTBA
XpoMa, MEIU U X
COCTMHECHUN

but6mmoreka [JOK
https://m.edsoo.ru/00ade488

(dhopMHUpOBaHKE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY TIAHHPOBAHUIO
U OCYIIECTBJICHUIO y4eOHOM
JeSTEIIbHOCTH



https://m.edsoo.ru/00addd12
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XUMHUYECKUE CBOUCTBA

18 IMHKA, JKeJle3a U UX bubnnorexa [IOK
’ N https://m.edsoo.ru/00ade64a
COCTMHCHUI
IIpakTuyeckast pa6ora Ne coOroIcHHSI TPaBUII 0€30aCHOCTH
19 2. "Pemenue bubnmoreka [JOK py OOpalICHUH ¢ XMMHYECKUMH
JKCIIEPUMEHTAJIBHBIX 3a7a4 https://m.edsoo.ru/00ade64a BEIIECTBAMH B OBITY U pealbHOU
mo Teme «MeTajab»" JKU3HU
2.2 Hemeranibl
Hewmeramibl, uX mojgoxxeHue (dhopMHUpOBaHKE MPECTABICHUE O
B [lepuoandueckoii cucreme L[EJIOCTHOM HAyYHOU KapTHUHE MHUpa
20 XUMHYECKHUX 3JIEMEHTOB /[. bubmuoreka [JOK
. MenneneeBa u https://m.edsoo.ru/00ade802
0COOEHHOCTH CTPOCHHS
aTOMOB
duznveckKue CBOMCTBa
HEMETAJUIOB. AJIOTPONIUS
21 HEMETaIJIOB (Ha mpuMepe bubmmorexa [JOK
puMep https://m.edsoo.ru/00adea28
KHCJIOpoJia, cepbl, hocdopa
U yTIeposa)
OTHOILIEHHE K MPUPOJIE KaK
XuUMHUUYECKHEe CBOMCTBA HMCTOYHHKY JKU3HU Ha 3emiie,
22 TaJIOTCHOB, CEPEI N UX bubmorexa OK OCHOBE €€ CYIIECTBOBAHUS
N p https://m.edsoo.ru/00adec8a v ’
COCAMHCHMI MOHUMaHHWE IEHHOCTH 3/I0POBOTO U
6e3omacHOTo 00pasa KU3HU
N dbopMUpOBaHHE TOTOBHOCTH K
XuMHUYECKHe CBOMCTBA
bubnmoreka [JOK CaMOCTOATEIIbHOMY TUIAHUPOBAHUIO
23 a3oTa, hocodpa u ux .
. https://m.edsoo.ru/00adec8a U OCYILIECTBJICHHUIO Y4eOHOM
COCTMHCHUI
JIeATETLHOCTH
24 XUMHUYeCKUe CBOMCTBA bu6mmoreka [JOK
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yIJIepo/ia, KPEMHHUS U X
COETUHEHUN

https://m.edsoo.ru/00adeeab

25

26

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX
COCIMHEHU I

O06001menue u
cHCTeMaTH3anus 3HaHU| 110
Teme «HemeTanae.
Breraucnenus 1o
YpaBHEHHUSM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKUE PACUETHI

bu6mmoreka [IOK
https://m.edso0.ru/00adf004

bubnuoreka [JOK
https://m.edso0.ru/00adf180

OTBETCTBEHHOE OTHOIICHHUE K
coOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 370POBBIO

27

IIpakTnueckas padora Ne
3. «Pemenue
3KCHCpI/IM€HTaHBHBIX 3aga4
o teme "Hemeramier'"»

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

[IEHHOCTH 3/I0POBOTO U
Oe3o0macHOro oopasa KU3HU

28

IIpome:xyTouHas
arrecrauus. Utoroas
KOHTpPOJIbHasA Ne3

2.3 CBsI3b HEOPraHUYECKUX U OPraHUYeCKHX BelllecTB

Heoprannueckue u
OpraHUYEeCKHEe KUCIIOTHI.

but6mmoreka [OK

29
Heopranuueckue u https://m.edsoo.ru/00adf518
OpraHUYEeCKHUE OCHOBAHUS
AmdoTtepHbIe
HEOPTraHUYECKHE U
but6mmoreka [JOK
30 OpPraHNYECKUE COCTUHEHUSI.

I'eneTnueckas cBSI3b
HEOPraHUYECKUX U

https://m.edsoo.ru/00adf68a
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OpraHn4C€CKuUX BCIICCTB

Pa3zgen 3. XumMus u ;Ku3HbL

3.1 Xumusd ¥ KU3Hb

Posb xumun B o0ecrieueHUN
JKOJIOTUYECKOM,
31 SHEPTETUUYECKON U MUIIECBOM 1 bubmorexa HOK
p o https://m.edsoo.ru/00adfc20
0€30MacHOCTH, Pa3BUTUHU
MEIUIIHHBI
[Ipencrasnenus: 06 0OMUX OTHOILIEHUE K MPUPOJIC KaK
HAyYHBIX TIPHHIIATIAX WUCTOYHUKY JKU3HH Ha 3eMIie,
32 IIPOMBIIIJICHHOT'O 1 bubmmorexa [JOK OCHOBE €€ CyIIECTBOBAHUS
P . https://m.edsoo.ru/00adfc20 v ’
MOJTYYCHUST BAXKHCHIITUX MMOHMMAaHHE [IEHHOCTH 3JI0POBOTO U
BEILIECTB Oe3omacHOro o0pasa KU3HHU
33 UYenoBek B MUpeE BEIIECTB U 1 bubnmnoreka [JOK
MaTepHaioB https://m.edsoo.ru/00adfc20
34 XUMHS ¥ 310pOBbE 1 bubnuoteka [JOK
yesoBeKa https://m.edsoo.ru/00adfc20
OBIIEE KOJIMYECTBO
YACOBIIO 34
I[MPOT'PAMME
11 KJIACC TemaTudeckoe IJIAHUPOBaHUE
Koua .
No Hyec BocnurareabHbIN
. Paznen Tema Bo DJIEKTPOHHBIE HH(POBbIE ACIEKT
n
o0pa3oBaTejibHbIE PECYpPChI
gaco Y pecyp
B
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Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM 13

1.1 Ctpoenue aTromoB. [lepuoauyeckuii 3aK0H U
Iepuoanueckas cucremMa XumMuueckux iemenToB /1. U. MenaesieeBa 3

XUMUYECKUN DIIEMEHT.

3nauenue Ilepuonnueckoro 3akoHa
u [lepronueckoi CucTeMsl

bubnuorexa [JOK XUMHYECKHX AIIEMEHTOB IS
1 AToM. DneKkTpoHHas
https://m.edsoo.ru/00adb59 pa3BUTHS HAayKu U npakTtuku. /. 1.
KOH(HUTypamus aTOMOB .
MenneneeB — yuéHbIii 1
rpa)x/IaHuH.
[Tepuonnueckuii 3aKOH 1
IIepnonnueckas cucrema
) XUMHUYECKUX dJIeMEHTOR /I, bu6mmoreka [IOK
H. MenneneeBa, ux cBs3b C https://m.edsoo.ru/00adb6b6
COBPEMEHHOU TeOpHUEN
CTPOEHHUS ATOMOB
CaMOCTOSTEIILHO OIIPEACIIATE ETHN
Bxoanasi KOHTpoJIbHAsK bu6nuoreka [IOK P
3 ACATCIIbHOCTH, IIJIAHUPOBATD,
pabota Nol https://m.edsoo.ru/00adb7e2
OCYHICCTBJIATH, KOHTPOJUPOBATH
1.2 Ctpoenue BemecTBa. MHOroodpasue Bemecrs 4
MMO3HABATEJIbHBIC MOTHBHI,
CtpoeHue BelecTna.
. HaIpaBJICHHBIC HA MTOJTy4YeHUE
XnMuyeckas CBA3b, €€ .
bubmuotexa [JOK HOBBIX 3HAHUW 10 XUMHUH,
4 BH/IbI; MEXaHU3MBI
. https://m.edsoo.ru/00adbch0 HEO0O0XO0IUMBIE TSI OOBSICHEHUS
o0pa3oBaHMs KOBAJIEHTHOM
HAOII0/1TaEMBIX TIPOIECCOB U
cBs3u. Bogopoanas cBsi3b N
SIBJICHUI
5 BanenTHoCTb. bubmmorexa [JOK

DNEeKTPOOTPULIATETLHOCTb.

https://m.edsoo.ru/00adbe9a
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CreneHpb OKHUCIICHHS.
BermecTBa MOJICKYJIIPHOTO
1 HEMOJICKYJIIPHOTO
CTPOCHHS

[TonsTHE O IMCTIEPCHBIX
cucremax. Mcruansie n
KOJUIOMIHBIE PAaCTBOPBI.
MaccoBast 10J1s1 BELIECTBA B
pacTtBope

bubnnoreka LIOK
https://m.edsoo.ru/00adc28c

YCTaHOBKH Ha 3JI0POBBI 00pa3
JKU3HU, OCO3HAHHUE ITOCIICICTBUN B
HETIPUATUE BPEIHBIX ITPUBBIYEK

1.3

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYeCKUX
coenuHenuii ['enernyeckas
CBSI3b HEOPraHMYECKUX
BEIIECTB, Pa3IMUHBIX
KJIacCOB

XuMHYeCKHe peakuum

bu6mmoteka [IOK
https://m.edsoo.ru/00adcade

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHW4YECKOU U
OpraHNU4YeCKOW XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH COXPAaHECHUS
U TIpEBpaIICHUs YSHEPTUU
MIPU XUMUYECKUX PEAKIUIX
CKOpOCTh peakiuu.
OOpaTumbie peaKIIHH.
XUMHUYECKOE PABHOBECUE

bu6mmoteka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

10

IIpakTnyeckas padora Ne

bubnmmoreka [IOK

COOJTI0ICHHSI TIPABHIT 0€30MTaCHOCTH
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1. «BiusHHE pa3nUuHBIX
(akTOpOB Ha CKOPOCTb
XUMHUYECKON peakum»

https://m.edsoo.ru/00add5d8

npu 0OpaIeHUN C XUMUYECKHUMU
BEILIECTBAMH B OBITY U pealbHON
KU3HU

11

12

13

DNeKTpoNIUTHYECKAast
mucconuanud. Ilorarue o
BOJIOPOJTHOM TTOKa3aTese
(pH) pactBopa. Peakiuu
noHHOro oOMeHa. ['maponus
OpPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB

OKuCIUTENHHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [lousarue o6
3JEKTPOJIN3€E PaCIlJIaBOB U
pacTBOPOB COJIEH

KonTtpoabHnas padora Ne2
10 pa3jeny
«TeopeTnyeckne OCHOBBI
XHMHUH»

bubnnoreka LIOK
https://m.edsoo.ru/00add8b2

bu6mmoteka [IOK
https://m.edsoo.ru/00add9d4

bubmmoreka [IOK
https://m.edsoo.ru/00addd12

YCTaHOBKH Ha 3JJ0POBBI 00pa3
JKU3HU, OCO3HAHHUE ITOCICICTBUN B
HerI/ISITI/Ie Bpel[HBIX HpI/IBBI‘IeK

yueOHOE COTPYIHUYECTBO CO
CBEPCTHUKAMH B COBMECTHOMN
MIO3HABATEIbHON U
UCCIIEI0BATEIbCKON AEATEIbHOCTH

CaMOCTOATCIIbHO OIMPECACIIATE LHCIIN
ACATCIIBHOCTH, IIJIAHUPOBATD,
OCYHICCTBJIATH, KOHTPOJIHUPOBATH

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Meramuibl

14

Merannsl, ¥X IMOJIOKSHHUE B
Ilepnonnueckoi cucreme
XUMHYECKHX dNIeMeHTOB [].
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mue
(hu3UvecKue CBOMCTBA
METaJJIOB

bubnuoreka [IOK
https://m.edsoo.ru/00addfe2

(dbopMHpOBaHUE TIPEACTABIECHUE O
LEJIOCTHOW Hay4YHOU KapTUHE MHUpa
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CrtaBel METAJLIOB.

15 OIEKTPOXUMHAYECKUH PO bubmmorera [IOK
p N p https://m.edsoo.ru/00ade104
HaIpsDKEHUH METaJlIOB
XUMHUYECKUE CBOMCTBA
BOXKHEHIIMX METAJJIOB
16 (HaTpui, Kanui, KaabIHi bubmorexa LHOK
p 7 T ’ https://m.edsoo.ru/00ade348
MarHui, aJJlOMUHAN) U UX
COCIMHEHMI
. (hopMUpOBaHHE TOTOBHOCTH K
XHUMUYECKUE CBOKCTBA
bubanorexka HOK CaMOCTOSATEIIBHOMY ITUIAHUPOBAHHIO
17 Xpoma, MEIU U UX .
. https://m.edsoo.ru/00ade488 1 OCYIIECTBICHUIO YIEOHOM
COCTMHCHU I
JIEeATETLHOCTH
XHUMUYECKUE CBOKCTBA
18 IIMHKA, JKeJle3a U UX bubnorexa LIOK
’ . https://m.edsoo.ru/00ade64a
COCTMHEHU I
IIpakTnyeckas padora Ne co0uTr0/1eHHs TTpaBmJ 6€301aCHOCTH
19 2. "Pemenue bubnmnoreka [JOK Py 0OpaIIeHUH ¢ XUMUYECKUMU
JKCIEPUMEHTAIBHBIX 3a7a4 https://m.edsoo.ru/00ade64a BElIECTBaMHU B OBITY U peaJIbHOMN
o Teme «MeTtamib»" KU3HU
2.2 Hemeranibl
Hewmeramipl, ux monoxxeHue (dbopMHUpOBaHKE MPECTABICHUE O
B [lepnoandeckoii cucreme [EJIOCTHOM HayYHON KapTHUHE MHUpa
20 XAMUYECKUX JIEMEHTOB /1. bu6mmoteka [IOK
N. Menneneesa u https://m.edsoo.ru/00ade802
0COOEHHOCTH CTPOCHUS
aTOMOB
duznueckue CBOCTBa
bubnmmoreka [IOK
21 HEMETAJIJIOB. AJIIOTPONUS

HEMETAJUIOB (Ha MpUMepe

https://m.edsoo.ru/00adea28
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KHCIIOpo/1a, cephl, hocdopa
U yTJeposa)

XUMHNYECKUE CBOUCTBA

OTHOILICHHE K IPUPOJIE KaK
HCTOYHUKY KU3HU Ha 3eMIIe,

22 TaJIOTE€HOB, CEPHI U UX bubmorexa HOK OCHOBE €€ CYIIeCTBOBAHUS
> p https://m.edsoo.ru/00adec8a 4 ’
COCIMHEHMI MMOHUMaHHKE [IEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0pasa KU3HHU
. (dhopMUPOBaHKE TOTOBHOCTH K
XUMHYECKHE CBONCTBA
bubnmoreka [JOK CaMOCTOSATEIIBHOMY IUIAHUPOBAHHIO
23 a3oTa, hocodpa u ux .
. https://m.edsoo.ru/00adec8a 1 OCYIIECTBIICHUIO YIEOHOM
COCIMHCHMI
JIeITCIIbHOCTH
XHUMUYECKHE CBOMCTBA
24 JIEPOJa, KPEMHUSA U UX bubnnorexa HOK
YIIepona, Vp https://m.edsoo.ru/00adeea6
COCMHEHMI
[IpuMeHeHre BaKHEUIINX
25 HEMETAJIOB U UX bubmorexa HOK
. https://m.edsoo.ru/00adf004
COCMHEHMI
O06o0mmenue u OTBETCTBEHHOE OTHOIIIEHUE K
cHUcTeMaTHu3alys 3HaHUH 1o coOCTBEHHOMY (PU3UUYECKOMY U
Teme «Hemeranmbny. MICUXUYECKOMY 370POBBIO
26 Beruucnenus no bubmorexa HOK
https://m.edso0.ru/00adf180
YpaBHEHUSM XUMHYECKUX
peakuuii u
TEPMOXHUMHUYECKHE PACUETHI
IIpakTuyeckas pa6ora Ne LIEHHOCTH 3JI0POBOT0 U
97 3. «Pemenue bubnmoreka [IOK 6e3omacHOro 06pasza KU3HU
JKCIIEPUMEHTAJIBHBIX 3a1a4 https://m.eds00.ru/00adf306
no teme "HemeTamibt'»
28 IIpomeskyTouHast
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arrectanus. Uroropas
KOHTPOJIbHast Ne3

2.3 CBSI3b HEOPTraHNYECKUX U OPraHUYeCKHX BellecTB 2
Heoprannueckue u
29 OPraHUYEeCKHUE KUCIIOTHI. 1 bubnuorexa HOK
Heoprannueckue u https://m.edso0o.ru/00adf518
OpraHMYECKHUEe OCHOBAHUS
AmdoTtepHbIe
HEOpraHUYeCKue 1
30 OPraHUYECKUE COCTUHCHUS. 1 bubnuorexa [JOK
I'enernueckas cBs3b https://m.edsoo.ru/00adf68a
HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB
Pa3znen 3. Xumus u :Ku3Hb
3.1 Xumwus 4 )KM3Hb
Ponp xummn B obecrieueHUN
JKOJIOTUYECKOMH,
31 JSHEPreTUYECKON U NUILIEBOU 1 bubnnorexa LIOK
https://m.edsoo.ru/00adfc20
0€301MacHOCTH, Pa3BUTUHU
METUIIUHBI
[IpencraBnenust 06 oOmUX OTHOILIEHUE K MPUPOJIE KaK
HAyYHBIX TIPUHIIAIIAX MCTOYHHKY JKU3HU Ha 3emiie,
32 MIPOMBILIIIEHHOTO 1 bubmmorexa [JOK OCHOBE €€ CYIIECTBOBaHUS,
. https://m.edsoo.ru/00adfc20
MOJTyYEHUST BOKHEUIITUX MMOHUMaHHWE IIEHHOCTH 3/I0POBOTO U
BEIIIECTB 6e3omacHOTO 00pa3a KU3HU
33 YenoBek B MUpeE BEIIECTB U 1 bubmuotexa [JOK
MaTepUaJiOB https://m.edsoo.ru/00adfc20
34 XUMHS ¥ 37J0POBbE 1 bubnmmoreka [IOK
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YCJIO0BCKa

https://m.edsoo.ru/00adfc20

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOTPAMME

34
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