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COJAEPKAHUE OBYYEHUA

10 KJIACC

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XMMUM

[IpenmMer W 3HaueHUWE OpPraHUYECKONW XUMHH, TMPEACTaBIEHHE O MHOr000pa3uu
OPraHUYECKUX COCIUHEHUM.

DJNEeKTPOHHOE CTPOCHHE aroMa yYIJepoJa: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoMma yriepoja. XMMHYECKasl CBsI3b B OPraHUYECKUX COECIUHEHUSX.
Tunel rubpuau3aluu aTOMHBIX opOuTanel yriepojaa. MexaHu3smbl 00pa3oBaHMsI KOBaJEHTHOM
cBs3M (OOMEHHBII M IOHOPHO-aKIIEITOPHBIN). TUIbIepeKpbIBaHNUS aTOMHBIX OpOUTasieil, 6- u m-
cBs3u. OnguHapHasi, TBOWHAsS W TpoiHas CBs3b. CHocoObl pa3phiBa CBsS3€d B MOJICKYJIAax
opranuueckux BemiecTB. [loHsTHE 0 cBOOOAHOM pagukaie, Hykjaeoduie u snekrpodure.

Teopust cTpoeHuss oOpraHudyeckux coeauHeHnii A.M. byriaepoBa W COBpeMEHHBIE
MIPEACTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHUSI OPTaHUUYECKUX COECIMHEHUM.
Monekynsipaple ¥ CTPYKTypHble (opMynbl. CTpyKTypHbIE (OPMYIBl pPa3TUYHBIX BHJIOB:
pa3BEpHyTAast, COKpaIIEHHAs, CKEIICTHAS.

N3omepus. Buasl n3oMepun: CTpyKTypHast, IPOCTPAHCTBEHHAS.

DNeKTpoHHbIE A(PQPEKTBI B MOJCKYJIaX OPraHUYECKHX COCTUHCHWH (MHIYKTUBHBIH W
MEe30MEepHBIH AP DHEKTHI).

[IpeacraBnenue 0 KiaccupuKanuu OpraHUYECKUX BELIECTB. [lonsatue o
¢yHkuoHanbHOW  rpymme. ['omornorus.  ['omosornueckue  psaael.  Cucremaruueckas
HOMeHKIatypa opranudeckux coeaunenuit (IUPAC) u TpuBHajbHbIC Ha3BaHHs OTACIBHBIX
MIPEICTABUTENCH.

OcobGenHoct W Kilaccupukauus  opraHudeckux  peakuuil.  OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIUY B OPraHMUECKON XUMUU.

DKcriepuMEHTAJIbHBIE METO/Ibl M3YyYEHHUS! BEIIECTB M UX IPEBPALICHUI. 03HAKOMJIEHHE C
o0Opa3namMy OpraHMYecKHX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, OMBITHI IO MPEBPAILEHUIO
OpraHMYECKHUX BEIIeCTB MpH HarpeBaHWu (TUlaBleHUE, OOYIJIMBaHHE U  TOpPEHHuE),
KOHCTPYMPOBaHHUE MOJIEIEN MOJIEKYJI OPraHUYECKUX BEILIECTB.

Yraesoaopoabl

Ankanbl. ['oMosorndeckuii psifi aJkaHoB, oOmas (opmMyna, HOMEHKJIATypa U U30MEpHs.
DJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-rHOPHIM3AINSA aTOMHBIX
opbutaneit yrieposa, 6-cBsa3b. GU3NUECKUE CBONCTBA AJIKAHOB.

XUMUYECKHE CBOMCTBA aJIKaHOB: pPEaKLMM 3aMEIIEHHUs, W30MEepHU3alH, JETHAPUPOBAHUS,
LUKIIU3al1y, IUPOJIN3a, KPEKUHIa, TOPEHHUS.

Haxoxnaenue B npupoae. CriocoObl MOTy4eHNs U IPUMEHEHUE aJTKaHOB.

Huxnoankansl. O6mas gopmyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MasbIX (LMKIONpONAaH, LMKJIOOyTaH) M OOBIYHBIX (LIMKJIONEHTAaH,
LUKJIOTe€KCaH) IUKI0aNKaHOB. CriocoObl MOTY4YeHHs U IPUMEHEHHE IUKIIOAIKAHOB.

Ankensl. 'oMosiorudaeckuii psij ankeHoB, 001mast popMyiia, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYl AalKeHOB, SP’-TMOpHAM3aIUs aTOMHBIX opOuTanei
yriepona, o- U n-cBsi3u. CTpyKTypHas U reoMeTprueckas (IUc-TpaHc-) uzomepus. Ousmueckue
CBOMCTBAa QJKEHOB. XWMHMUYECKHE CBOWMCTBA: PEAKLIMH IPUCOCIWHEHMs, 3aMEIICHUS B O-
MIOJIOXKEHUE TPU JBOMHOW CBSI3W, NOJMMEpU3anMu M okucieHus. [IpaBmino MapkoBHUKOBA.
KauecTBeHHble peakiiy Ha ABOWHYIO CBsA3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHHE aJIKEHOB.



Ankaguensl.  Knaccudukanuss — ankagueHoB  (CONMpsDKEHHBIC, — W30JUPOBAHHBIC).
Oco0EHHOCTH JIEKTPOHHOTO CTPOSHUS K XUMUYECKUX CBOMCTB COMPSKEHHBIX TUEHOB, 1,2- u 1,4-
npucoeannenue. [lonmumepusanus conpsk€HHbIX TueHoB. CrocoObl MOMyYeHUs! U MpUMEHEHUE
aJIKaIMEHOB.

Anxunpl.  ['oMonoruveckwii psn  ajdkuHOB, oOmas ¢opMyna, HOMEHKIATypa U
U30MepHst. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJ AJIKUHOB, SP-THOpUIU3AIUS
aTOMHBIX opOuTaneit yrineposa. dusnueckue cBONCTBA AIKHUHOB.

XUMHUYECKHUE CBOMCTBA: pEAKIMU MPHUCOCIWHEHHUS, JHUMEpU3AlMd U TpPUMEpHU3AIlUH,
okucieHus. KHCIOTHbIE CBOMCTBAa QJKWMHOB, HMMEHOUIMX KOHUEBYK) TpPOWHYIO CBS3b.
KauecTBeHHBIE peakiiy Ha TPOHHYIO CBsi3b. CIIOCOOBI MOTYYCHHS U TPUMEHEHHE aJTKUHOB.

Apomarnyeckue yrieBoaopoas! (apeHsl). [ oMoIorndeckuil psiji apeHoB, oo1as GopMya,
HOMEHKJIaTypa U M30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbI OeH301a.
®ur3nYeCKUe CBOKMCTBA APEHOB.

XuUMHUYECKHE CBOMCTBa OCH30JIa U €r0 TOMOJIOTOB: PEAKIMH 3aMEIICHUs B OCH30JbHOM
KOJIbIIE U YTJIEBOJOPOIHOM PaguKaje, peakiuy MPUCOeTUHEHUS, OKUCICHHE TOMOJIOTOB OeH30a.
[IpencraBnenue 00 OpUEHTUPYIOLIEM ACHCTBUH 3aMECTUTENEH B OEH30JIbHOM KOJIbLIe Ha IpUMEpe
ANKWIBHBIX PATUKAIOB, KapOOKCUIBHOW, TUAPOKCHUIBHONW, aMHUHO- M HUTPOTPYIIBI, aTOMOB
rajoreHoB.

Oco0eHHOCTH XMMHUYECKUX CBOMCTB cTupoia. [lonumepusamus ctupoa.

CriocoOsl Mosty4eHus U MPUMEHEHHUE apOMaTHUYECKHUX YTIIEBOIOPOIOB.

[Ipupoansiit ra3. Ilonytueie HedTaHble ra3pl. Hegth u €€ mpoucxoxaenue. KaMmeHHbIi
YroJib U IPOJYKTHI €ro mepepaboTKu.

Cnioco0Onl mepepaboTku He(dTH: TEPEroHKa, KPEKUHT (TEPMHYCCKHH, KaTaJIUTHYECKHM ),
pudopmunr, nupoau3. [lpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B
OBITY.

['eneTnyeckast CBA3b MEXKAY Pa3IMYHBIMU KJIaCCaMU yTJI€BOJI0POIOB.

DNEeKTPOHHOE CTPOCHHE TaJOTCHIPOM3BOAHBIX YIIEBOJAOPOAOB. Peakiuu 3amenieHus
rajoreHa Ha TUJIpokcorpynmny. /lelicTBMe Ha rajaoreHNnpoOU3BOJHBIE BOAHOTO M CIIMPTOBOTO
pacTBopa menoun. Bzaumoneiicrteue JUTaJIOT€HAJIKAHOB c MarHuéM U  LIUHKOM.
Hcnonp30BaHne TalOTEHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE W TPU CHUHTE3E
OpPraHUYECKUX BEUIECTB.

DKCIEpUMEHTAIBHBIE METOJbl M3YUYEHHsI BEIIECTB W UX MPEBPAIICHUN. HU3yYCHHE
(buU3HYECKUX CBOWCTB yIJI€BOJOPOIOB (PAaCTBOPUMOCTD), KAUYECTBEHHBIX PEaKIIM YTIEBOIOPOI0B
pa3IUYHBIX Ki1accoB (oOeciBeurBaHHe OpOMHOM WM MOJHOM BOJBI, PacTBOpa IepMaHIaHaTa
KaJlis, B3aUMOJICMCTBUE alleTHWJIEHa C aMMHayHbIM pacTBopoMm okcuaa  cepedpa(l)),
KaueCTBEHHOE OOHapy>KeHHE yriaepoia M BOAOPOJAB OPraHMUYECKUX BEIIECTBAX, MOTYYCHHE
STHJIEHA U U3YYEHHE €ro CBOMCTB, O3HakoMieHHe ¢ kojulekuusmMu «Hedte» um «Yromwy, c
oOpa3lamMu IMJacTMacc, KaydyKOB M PpE3HHBbI, MOJCIUPOBAHHME MOJEKYJ YIJIEBOJOPOAOB H
rajoreHnpoOU3BOAHBIX YTIEBOAOPOIOB.

Kuciiopoacoaep:kamue oprannieckue CoeJHHeHUs!

IIpenenpHble 01HOATOMHBIE cIUPTHL. CTPOEHUE MOJIEKYII (Ha IPUMEPE METAHOJIA UITAHOIIA).
['omonornyeckuit  psan, obmas Qopmyna, wu30Mepusi, HOMEHKIATypau KiacCHpHUKaIus.
Oduznyeckue CBOICTBa MpelelbHBIX OJHOATOMHBIX CIHUPTOB. BolopoaHbIE CBS3U MEXIy
MOJIEKYJIaMH CITUPTOB.

XHWMHUYECKNE CBOMCTBA: PEAKIIMM 3aMEILEHUS, IETUIpaTallii, OKMCIEHUS, B3aUMOIEHCTBUE
C OpPraHM4eCKUMH M HEOPraHMYEeCKMMM KHciIoTaMu. KadecTBeHHasl peaklus Ha OJHOATOMHBIE



crupThl. JlelicTBME ASTaHOJNIAa W METaHOJa Ha OpraHu3M uenoBeka. CrmocoObl TONMYy4YeHUs u
MIPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie  3¢upsl, HOMeHKIaTypa U  uzoMmepus. OcobeHHOCTH buznueCKuX 1
XUMUYECKUX CBOMCTB.

MHOroaromMHble CHHUPTHI — ATUJIEHIJMKOAb W TIiuuepuH. DuU3MuecKkue U XUMHUYECKHE
CBOICTBa: peaklUMM 3aMELICHUS, B3aUMOJEHCTBUE C OPraHMYECKUMH M HEOPraHU4YECKUMHU
KHCJIOTaMU, KaueCTBEHHAs PEaKI1sl HA MHOTOaTOMHBIE CIUPTHI. JleiicTBrE Ha OpraHu3M YeloBeKa.
CriocoObI oTy4eHHst ¥ MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYIIbI, B3aUMHOE BIMSHUE TUAPOKCOTPYIIBI U OEH30JIHOTO SpA.
®dusnyeckue coicTBa ¢eHoma. OCOOCHHOCTH XUMHUYECKUX CBOMCTB (eHona. KadecTBeHHBIC
peakiuu Ha ¢enon. TokcuuHocTh (enona. CrnocoObl MOMyYyeHUS U HpHUMEHeHue (eHoa.
®enonpopManbaeruiHas cMoJa.

KapOonumnbHble coeauHEeHHs] — albJETHAbl U KETOHBL. DIJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM Tpymmbl. ['oMonoruueckue psiabl albJerHI0B M KETOHOB, oOmas dopmyna,
M30MepUs U HOMEHKJIaTypa. PU3HUeCcKue CBOMCTBA aJIb/IETU0B U KETOHOB.

XHWMHYECKUE CBOMCTBA AIbJETUIOB M KETOHOB: pEAKUMU mpucoequHeHus. OKucieHue
aNbJIETH/IOB, KAa4eCTBEHHbIE peakIuu Ha ajbAeruabl. CrnocoObl MONY4YeHHUS U MPUMEHEHHE
albJAECTUIOB U KETOHOB.

OAHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepusi u HOMeHKIatypa. (DHU3MYECKHe CBOHCTBA OJHOOCHOBHBIX
Ipe/ielbHbIX KAPOOHOBBIX KUCIOT. BOogopoiHbIE CBA3M MEXAY MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOWCTBA: KUCIIOTHBIE CBOMCTBA, PEaKUUs STEPUPHUKAINH, PEAKIUU C ydacTHEM
YTJIEBOJOPOAHOTO paguKaa.

OcoOeHHOCTH CBOWCTB MypaBbUHOM KHUCIIOTHI.

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT — CJIOKHBIX dPUpPAX.

MHuoroo6pa3ue KapOOHOBBIX KHCIOT. (COOCHHOCTH CBOWCTB HENPEICIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCJIOT, AMKAPOOHOBBIX KHCJIOT, TMIPOKCHKAPOOHOBBIX KHCIOT.
[IpencraBuTeny BbICHIMX KapOOHOBBIX KHUCIIOT: CTEApUHOBAs, MAJIbMUTUHOBAS, OJEHMHOBAS
KUACITOTHL. CIIOCOOBI OTYYEHUS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxusie a¢upsl. ['omonmornueckuit psa, obmas Gopmyna, u3oMepus U HOMEHKIIATypa.
DuU3nYECKUEe U XUMAYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHON CPEeIE.

XKupsl. Crpoenue, ¢uznyeckue M XHUMHUYECKHE CBOWCTBA KHUPOB: THAPOIU3 B KUCIOU
U 1enoyHoil cpeae. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPKAMX OCTATKH HENpeIelbHbIX
YKUPHBIX KUCIOT. JKUpBI B IpUpPOJE.

MBITa Kak COJH BBICIIMX KapOOHOBBIX KHCJIOT, X MOOIIEE JeHCTBHE.

OO6mass xapakrepuctuka yrieBojoB. Kiaccupukauust yrneBogoB (MOHO-, JU-U
MOJICaXapHU/IbI).

Mounocaxapupsl: T0K03a, ¢ppykro3a. dusnueckue CBOIICTBa U HaX0XJEHUE B MPUPOJE.
®doTocuHTE3. XMMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIINK C yYaCTUEM CIUPTOBBIX U aJbJACTHIHON
Ipynn, COUPTOBOE M MOJOYHOKHCIIOe OpokeHue. [IpumeHeHHe TIIOKO3bI, €€ 3HaYeHHE B
KU3HEEATEIIbHOCTHOPTaHU3Ma.

Jucaxapunapl: caxapo3a, MajibTo3a M Jakmosa. BoccraHaBiuBaromue U He
BOCCTaHaBNMBarolue aucaxapuabl. [uaponus nucaxapunoB. Haxoxknenue B mpuponae U
IPUMEHEHHE.

[Tonucaxapuapl: Kpaxmaj, MNIUKOTreH U 1emtono3a. CTpoeHre MakpoMOJIEKYJl Kpaxmada,
TJIMKOTeHa U 11eJUTI0103b1. Du3nyuecKkre CBOMCTBa KpaxMaiia ULEJUII0NI03bl. XUMUYECKHEe CBOMCTBA
Kpaxmaja: TUIpOJIM3, KaueCTBEHHAas peakIHsIC UOAOM. XHUMHUECKHE CBOICTBA LIEUIIOJIO3bI:
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TUAPOIIN3, MoslydeHue 3¢GupoB Lewiono3bl. [loHATHEe 00 MCKYyCCTBEHHBIX BOJIOKHAX (BHCKO3a,
areTaTHBIN MIETK).

DKCIEepUMEHTAIbHBIE METO/Abl M3YUYECHHS] BEHIECTB U WX MPEBPALIEHUN: PAaCTBOPUMOCTH
Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBHE 3TAHOJA C HATPUEM,OKUCIEHUE 3TUJIOBOTO CIIUPTA
B aJbJETHUJ]l HA PAacCKaJEHHON MEAHOW MPOBOJIOKE, OKUCIECHUE ATHJIOBOIO CIHPTa AUXPOMATOM
Kaus (BO3MOKHO UCIOJIB30BaHUE BUIEOMATEPHAIIOB), KAYECTBEHHbBIE PEAKIIUU Ha albJETHBI (C
ruapokcuaoM auammuHcepeOpa (I) m rugpokcuaom Memu (II)), peakmus rimnepuHa ¢
rugpokcuom Meau(1l), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pacTBopa MIoKo3bl ¢ ruapokcuaom meau(ll), B3aumopeiicTBue Kpaxmana ¢ HOJOM, pelIeHue
HKCIEPUMEHTAIBHBIX 3a]a4 1o TeMaM «ChupThl U penonsl», «KapboHoBbie KUCIOTH. CIOXKHBIE
3pUPBD».

A30TcoaepKalHe OPraHndecKue coeTuHEeHHsI

AMWUHEBI — OpraHu9YecKue MPOU3BOHbIC aMMuaka. Kiraccudukarysi aMuHOB: anudaTndeckue
U apOMaTHYECKHE; TICpBUYHBIC, BTOPUYHBIC U TpeTHuHbIe. CTpoeHHe MoJieKyl, oomas popmya,
U30MepHs, HOMEHKIIATypa W (pU3MUECKUe CBOMCTBA. XMUMHUYECKOE CBOMCTBA anu(aTudecKux
AMHHOB: OCHOBHBIC CBOMCTBA, AIKHIIUPOBAHKE, B3AMMO/ICHCTBHE IEPBUYHBIX aMHHOB C 230 TUCTOMN
kucnotoit. Conu anKuIaMMOHHS.

AHWIVH — MPEJICTaBUTEh AMHUHOB apoOMaTHYeCcKoTo psna. CtpoeHune aHWIMHA. B3anMmHOe
BIIUSTHUE TPYIIT aTOMOB B MOJEKyJe aHWIMHA. OCOOEHHOCTH XUMHYECKUX CBOWCTB aHWJIMHA.
KauecTBeHHBIC PeaKIIMU HA aHUJIHH.

CriocoObl TIOJYYEHUs U MPUMEHEHHe anudarnyeckux aMuHOB. [lonyueHue aHWIMHA U3
HUTpOOCH30I1a.

Amunoxkuciotel. Homenknarypa u uzomepusi. OTenbHble IPeCTaBUTENN (.-aMUHOKHCIIOT:
TJIMIMH, aTaHuH. OU3HUecKre CBOMCTBa aMHHOKHUCIIOT. XMUMHUYECKUE CBOMCTBA aMHHOKHUCIIOT KaK
aM(pOTEPHBIXOPTAHMYECKUX COSAMHCHUMN, PEeaKIUs TOJUKOHICHC AN, 00pa30BaHUE TICTITH THOM
cBsi3U. bronorudeckoe 3HaueHHEe aMUHOKUCIIOT. CHHTE3 U THAPOIIU3 IS TH]IOB.

benku xak npupoanabie moymmMepsl. [lepBudHas, BTOpUYHAS U TPETUYHAS CTPYKTYPAOCIIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: TUPOJIN3, JICHATYPALUs, KAYECTBCHHBIC PEaKIMK Ha OCIIKH.

DKcrnepuMeHTAIbHBIE METOIbI U3YUYECHHsI BEIIECTB U UX MIPEBPAIICHHI: pacCTBOPEHHE OEITKOB
B BOjJIe, JCHATypauus OENKOB MpU HArpeBaHWM, IIBETHbIE peakluu Ha OeJKd, peuieHHe
OKCIIEPUMEHTAIBHBIX 337ad IO TeMaM «A30TCOJepKallie OPraHUYeCKUEe COCAMHCHUS» H
«Pacro3HaBaHne OPraHUYECKUX COCAMHCHUI.

BricokoMosieKyasipHbIE COeIUHEeHUSA

OCHOBHBIE TIOHSTHSI XUMHUU BBICOKOMOJICKYJSPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BE€HO, CTENIEHb MOJIMMEPHU3AIINH, CPEIHS MOJIEKYIsipHast Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI — MOJIMMEPU3alUs U TOJIUKOHIEHCALIMSI.

[Tonumepnsie maTepuansl. [InacTMaccsl (MOAUATUIICH, TOTUTPONUIICH, TOTUBUHUIXIOPHI,
MOJIMCTUPOJI, TOJTUMETHIMETAKPUIIAT, TIOJUKAPOOHATHI, TOJIMATUIIEHTEpedTaNaT). Y TUIU3aLNS 1
nepepaboTka MIacTuKa.

DnacToMephl: HATypalbHBIM KaydyK, CHHTETHYECKHEe Kaydyku (OyTaJueHOBBI,
XJIOPOMPEHOBBIH, U30MIPEHOBEI). Pe3una.

Bonokna: HarypanbHble (XJIOMOK, HIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KallpoH U JIaBCaH).

3KCHCpI/IMCHTaJ'IBHBIe MCTOAbI U3YUYCHUS BCHICCTB U UX HpeBpaH.[eHHfI: O3HAKOMJICHUE C
06pa3HaMI/I MNpUpPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IINIaCTMACC, Kay4yKOB, PCHICHUC
SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC «Pacmo3HaBaHue MIacTMacC HBOJIOKOH.



PacyérHbie 3agauun

Haxoxxaenne MoneKynsipHOH (OpMyNbl OPraHU4eCKOro COSIMHEHHSI 10 MacCOBBIMIOISAM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKJIECHHUE MOJIEKYISIPHOM (HOpMYNbI OpPraHUYEecKOro
coeTMHEeHUS 10 Macce (00bEMY) TPOTYKTOB CrOpaHus, 0 KOJIMYECTBY BEIIECTBA (Macce, 00bEMY)
OPOJAYKTOB pPEaKUWW W/WIM MCXOIHBIX BELIECTB, YCTAaHOBJIEHUE CTPYKTYPHOU (QOpMYIIbI
OpPraHMYECKOT0 BEIIECTBA HA OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CIHOCOOOB IOJTYYECHHS,
orpezieNieHUe JI0JIM BBIXOA MPOJIYKTa peaklMK OT TEOPETUUECKH BO3MOKHOTO.

MexknpeaMeTHbIe CBA3U

Peanuzanus MeXNpeAMETHBIX CBS3€W IpPHU M3y4yEeHUM opraHumdeckoid xumuus 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIIOJIb30BAHHE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH, Tak WU
MOHATUH, IPUHATHIX B OTAEIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT' 0 LIUKJIA.

OOmue ectecTBEHHO-HAy4YHbIE MOHSTHS: SIBICHHWE, HAy4HbI (akT, TUMoTe3a, TEeopHs,
3aKOH, aHAJIW3, CHUHTE3, KiaccuduKauus, HaON0JIeHHue, H3MEpPEeHHe, IKCIEPUMEHT, MOJIeib,
MOJIEJTUPOBAHUE.

dusuka: MaTepusi, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, JHEPIeTUYECKUUYPOBEHb,
BEIIIECTBO, TeNo, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa, (PU3MUYECKUE BETUYMHBI, €AMHUIIBI
U3MEPEHHUS], CKOPOCTh, SHEPT U, Macca.

buonorus: knetka, opranusM, sKocucreMa, ouocdepa, MeTabOIU3M, HACIIEICTBEHHOCTb,
aBTOTPO(HBIM M TeTepOTPOPHBIN THI THUTaHUSA, OpokeHHE, (OTOCHHTE3, JbIXaHHE, OCIKH,
YTIJIEBOBI, XKHUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: nose3Hble HCKONAEMbl€, TOILUIHUBO.

TexHosorus: nuuieBble NIPOAYKTHI, OCHOBBI PAllMOHAJILHOTO MMUTAaHUS, MOIOLIUE CPEACTBA,
MaTepHualbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teoperuvyeckue OCHOBbI XMMHUH

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKUH 31eMeHT. M30Tomb!.

CtpoeHue JIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC YMCIIA. DHEPreTUUECKUE YPOBHU U
NOAypoBHU. ATOMHBIC opOuTanu. Kiaccudukaims XuMHYecKux diementoB (s-, p-, d-, f-
aneMeHThl). Pacnipenenenue 3JI€KTPOHOB MO aTOMHBIM OpOUTANSIM. DIEKTPOHHBIE KOH(MUTYpaIuu
aTOMOB 3JIEMEHTOB MEPBOTO—4YETBEPTOrO MEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHHH,
AIIEKTPOHHBIEKOH(UTYpAIIMH  HOHOB.

DNEeKTpOOTPULIATETbHOCTD.

[lepuonnueckuii 3akoH u llepuomnueckas cucrema XUMUYECKUX dneMeHToB [J[.M.
MenpneneeBa. CBsi3b EpUOANUECKOr0 3aK0oHA U leproanyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB
C COBPEMEHHOM TEOpHEl CTPOECHMsS] aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHMSI CBOMCTB XMMHYECKUX
AIIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB IO TpynmaM ©  HepUOAaM.
3HaueHne nepuoauueckoro 3akona J.M. Menneneesa.

Xumuyeckass CBs3b. BHIBI XMMHYECKOM CBA3U: KOBAJCHTHAs, WOHHAs, METAJUINYECKAas.
Mexanusmbl  0Opa3oBaHMs KOBAJICHTHON CBSI3M: OOMEHHBIHU JIOHOPHO-aKIIETOPHBII.
DHeprusi U JuiMHA CBsI3U. [lOJsSpHOCTH, HAMPABIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBSI3H.
Kpatnsbie cBsa3u. BonoponHas cBsi3b. MeXMOIEKYIIPHBIE B3aUMOIEUCTBUS.

BaneHTHOCTh U BaJICHTHBIE BO3MOKHOCTH aTOMOB.. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUUYECKUM CTPOCHHUEM(HA IPUMEPE COETMHEHUN 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBnenne O  KOMIUIEKCHBIX — coelMHEHMsAX. (CocTaB  KOMIUIEKCHOTO — MOHA!
KOMILIEKCO0Opa3oBaTelb, JIUraHAbl. 3HaU€HHE KOMIIJIEKCHBIX COETMHEHU. [TonsiTEO
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KOOPJIMHALIMOHHON XUMUHU.

BemectBa MOJIEKYIIIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUs. THIIBI KPUCTAJUIMYECKUX PELIETOK
(CTpYKTYp) ¥ CBOWCTBA BEIIECTB.

[lonatne o gucnepcHbIX cucreMax. MctuHHble  pacTBOpbl. CriocoObl BBIpaKEHUS
KOHIICHTpAllUd pacTBOPOB: MaccoBas JOJs BEUIECTBA B PACTBOPE, MOJSPHAs KOHLICHTPALIMSL.
HacpliieHHble ¥ HEHACHIIEHHBIEPACTBOPBI, PaCTBOPUMOCTh. Kpucrammoruaparst.

Knaccupukanuss w HOMEHKIATypa HEOPraHWYECKHX BEIIeCTB. TpHBHAbHBIC HAa3BaHHS
OTJEIIbHBIX NIPEACTaBUTEIICH HEOPraHUYECKUX BELIECTB.

Knaccupukanus XUMHYECKUX peakiuii B HEOPraHWYECKOM M OpraHWYecKOd XMMHU.3aKOH
COXpPAHEHHUs MAcChl BEILECTB;, 3aKOH COXPAHEHUs M IIPEBPAILCHMS HDHEPIrUH NPU XUMHUYECKUX
peakuusax. TertoBsie 3(hPeKTh XuMHUECKUX peakuuid. TepMoxuMudeckrue ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCHMOCTb OT pPa3JInYHBIX (HaKTOPOB.
I'omoreHHsle U rereporeHHsle peakuuu. Karanus u karanu3aTopsl.

OOpatuMbie 1 HEOOpaTUMbIe peakiuu. XUMHU4Yeckoe paBHOBecue. DakTophl, BIUSIONIME HA
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHUS: TEMIIEPATypa, MJaBJICHUE M KOHILIEHTPALIUM BELIECTB,
yuacTByromux B peakuuu. [Ipunmun Jle [latense.

OnexrponuTuyeckas aucconuanyst. CuibHbIE U c1adbie 3eKTPonuThl. CTeneHb AUCCOLUAIIH.
Cpena BOAHBIX PAacTBOPOB: KHUCIOTHAs, HEHTpasibHas, menouHas. Bogopoansiii mokazatens (pH)
pactBopa. ['maponus coneli. Peakiiuu noHHOTrO 0OMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE  peakuuu. CreneHb okucieHusd. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomeccel OKHUCIEHUS W BOCCTaHOBJICHMs. BaxHeilline OKUCIUTENU U
BOCCTaHOBUTENU. MeTO/] 37IeKTpOHHOT0 OanaHca. DIEKTPOIU3 paCTBOPOB U PACILUIaBOB BEILIECTB.

DKcrepuMeHTAIbHbBIE METObl U3YUYEHHUS BEIIECTB U UX NIPEBPALLEHUI: pa3IoKEeHUE IEPOKCHIA
BOJZIOPO/1A B IPUCYTCTBUHU KATAJIN3aTOPA, MOJEIN KPUCTAIUINYECKUX PEIIETOK, IPOBEACHUE PEAKIIUI
MOHHOTO OOMEHa, OIpeeIeHUue CPeAbl PAaCTBOPOB C MOMOIIBI0 WHAWKATOPOB, U3YYCHUE BIIHSHUS
pa3INyYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKON PEAKIMH U MOJIOKEHHE XUMHUECKOTO PAaBHOBECHSI.

Heoprannueckasi Xumust

[Tonoxxenne HemetamnoB B Ilepuoamueckoit cucreme xumudeckux oanementoB J[.U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. DU3HUYECKUE CBONCTBA HEMETAILIIOB. AJIJIOTPOIIUS
HEMeTaJUIOB (Ha MpUMEpPe KUCIopoaa, ceprl, pocdopa u yrieposa).

Bonopon. [Ilomyuenue, ¢usnueckue U XUMHYECKHE CBOWCTBA: pPEAKIMM C METalIaMU
Y HEMETaJUIaMU, BOCCTaHOBUTENbHbIE CBOWCTBA. [ uapuael. Toniugnsle snemenmal.

I'anorensl. HaxoxneHue B mpupoje, CrocoObl MOMy4eHUs, (U3MUECKHe U XUMHUYECKHE
cBoiicTBa. ['amoreHoBomoponbl. BaxkHeimme KucIOpoaCOJepKALIME COEIUHEHHS TaJlOreHOB.
JlaGopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOIYYEeHUs TaJoreHoB. [IpuMeHeHne rajJoreHoB U ux
COCTUHEHUH.

Kucnopon, o3oH. JlaboparopHble M TNPOMBIIUIEHHBIE CIOCOOBI MOJIYYEHUS KHUCIOPOAA.
dusnyueckue 1 XMMUYECKHe CBOWCTBA U IPUMEHEHHE KUCIIOpoia U 030HA. OKCHU/IbI ¥ IEPOKCHIBL.

Cepa. Haxoxaenue B mpupoe, criocoObl MOJydeHus, PU3NIECKHe U XUMUYECKUE CBOMCTBA.
Cepoogopon, cynbduasl. Oxcun cepri(I1V), okcun cepri(VI). CepHuctas u cepHas KHCIOTHI U UX
coiu. OcoOeHHOCTH CBOMCTB cepHOM KHCIOTHL. [IprMeHeHue cepbin e€ coeTMHEHUH.

Azot. HaxoxaeHue B mpupoje, cocoObl MOAy4YeHUs, PU3NUECKUE U XUMUUECKUE CBONCTBA.
Ammuak, HUTpuael. OKCHITBI a30Ta. A30THCTas U a30THASI KUCIOTHI U X coyin.OCOOEHHOCTH CBOMCTB
a30THOU KucHoThl. [IpumMeHeHne a30Ta 1 ero CoeAMHEHUN. A30THBIE yI00OpEHHUSI.

®dochop. Haxoxknenue B TpHUpPOAE, CMOCOOBI TMONy4YeHHUs, (PU3NMUESCKHUEH XUMHUECCKUE
cBoiictBa. ®ochunel u pochun. Oxcunsl hochopa, bochopras kucmorau e€ conu. [Ipumenerue
dochopa u ero coenunenuit. ochopHeie yroOpeHus.



Yrnepon, HaxoXKAeHue B pupojie. AJUIOTponHble Moaudukayu. @U3ndeckue U XMMHYECKre
CBOMCTBA MPOCTHIX BEIIECTB, 00pazoBaHHBIX yriepoaoMm. Oxcun yraepoaa(ll), okcua yriepona(1V),
yrojabHas KHCI0oTa W €€ CoJM. AKTUBUPOBAHHBIA yroyb. [IpuMeHeHHWe npocCThIX BEUIECTB,
00pa30BaHHBIX YTJIEPOJIOM, U €T0 COCAMHEHUI.

Kpemuuii. Haxoxpaenue B mpupoje, cHnocoObl MNOTYYEeHHUs, (PHUINUECKUE U XUMUYECKHE
cBorictBa. Oxcun kpemuusA(IV), kpeMHueBas KUCIOTa, CHIIMKAThL. [IpuMeHeHHE KpEeMHHsI U €ro
coenuHeHuil. CTEKIO0, ero MoJlyueHue, BUAbI CTEKIIA.

[Tonoxxenne MetamnoB B Ilepuoanueckoil cucremMe XUMHUYECKHX 31eMEHTOB. OCOOEHHOCTH
CTPOEHHS PJIEKTPOHHBIX 000JI0UEK aTOMOB METAJLJIOB.

O6mue ¢uznueckue cBoicTBa MeTayioB. [IpuMeHeHne MeTamuioB B ObITY U TeXHUKe. CIIaBbl
METaJIOB.

DNEKTPOXUMHYECKUI psii HanpsbkeHuM metauioB. OOmue crnocoObl MOMyYeHUsT METaJIOB:
TUAPOMETAJUIYPrusi, MUPOMETAJUIYprusi, 3JeKTpoMeTainyprus. IloHsATHEO KOPPO3UM METaIOB.
CniocoOblI 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka wmetamuioB |A-rpynmnel [lepumonudeckoid cHUCTEMBbI XMMHUECKHUX
aneMeHTOB. HaTpuii u kanuii: mosyuyeHue, (U3MUECKUE U XUMHUYECKHUE CBOWCTBA, NMPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUM.

Oobmas xapaxkrtepuctuka MmetaioB I|IA-rpynnsr Ilepuoanueckoil cucTteMbl XMMHUYECKHUX
AIIEMEHTOB. Maruuii U KaJbIMii: TMOIydeHne, GU3nuecKue 1 XMMHUECKUE CBOMCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX coenHeHnH. JKECTKOCTh BO/IBI U CIIOCOOBI €€ yCTpaHEHHUSI.

AnroMuHui: moslydyeHue, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA, NMPUMEHEHHUE IPOCTOIO
BEIIECTBA M €ro CoequHEeHWH. AMQOTEpHbIE CBOHCTBa OKCHAA M TUAPOKCHIA aTFOMHUHHS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO01as xapakTepucTHKa MeTauioB odouHbIx noarpymni (b-rpynmn)llepuoanueckoil cucrembl
XUMHUYECKHX 3JIEMEHTOB.

dusnyeckue U XMMHUUYECKHUE CBOMCTBA Xpoma M ero coequHeHuil. OKCuAbl U THUAPOKCHUJIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTbl W JAUXpPOMAaThI, UX OKUCIUTEIHHBIC CBOMCTBRA.
[TosyueHue u npuMeHEeHUE XpoMa.

@uU3NYECKUE U XMMUYECKUE CBOMCTBA MApPraHlla U €ro COeAMHEHN. BaxkHelmme coeqmHeHus
mapranna(ll), wmapranna(IV), wmapranna(VI) u wmapranna(VII). Ilepmanranar xamus, e€ro
OKHCJIUTEIbHBIE CBOWCTBA.

duznyeckrue U XMMHUYECKUE CBOMCTBA Jkene3a M ero coequHeHuil. OKCuabl, THAPOKCUIBI U
comu xene3a(ll) u xeneza(Ill). TlomyueHne uw TpHUMEHEHHE XKele3a U €ro CIUIaBOB.

@u3NYeCKe U XMUMUYECKHE CBOMCTBAa Meau U €€ coeauHeHuil. [lomydyeHuen npuMeHeHue
MeIU U €€ COCIUHEHUN.

[unk: momydyeHue, Gu3nueckue U XUMHUYECKHE CBOWCTBA. AM(OTEpHBIE CBOMCTBA OKCHJIA U
TUAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne IMHKA U €r0 COeIMHEHUN.

DKcrepuMEeHTaANIbHbIE METO/bl M3YUEHHUs BELECTB U UX IMPEBpALICHUI: n3ydeHue oOpa3loB
HEMETaJIOB, TOpeHue cepbl, Qocdopa, kKene3a, MarHUSAB KUCIOPOJAE, U3yuyeHUE KOJUIEKIINH
«Metannpl U CIJIaBbl», B3aMMOJECHCTBUE IIENIOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOJIOM
(BO3MOXHO HCIIOJIb30BaHUE BUAEOMATEPHUAJIOB), B3aUMOJICHCTBUE LIMHKA M JKelle3a ¢ pacTBOpaMu
KHUCJIOT U UIeJIOUel, KaUECTBEHHbIE PEaKIMM HAa HEOPraHWYeCKHE aHUOHbI, KaTHOH BOJOpOJa U
KaTHOHBl METAJIJIOB, B3aUMOJCHCTBUE THIPOKCUAOB ATIOMUHMS U IIUHKA C PACTBOPAMH KHUCIOT U
HieyoueH, pelleHne dKCIepuMeHTaNbHbIX 3a1a4 1o TeMaM «l amoreHsn», «Cepa u €€ coequHEHUs»,
«A30T u dochop W uX coemuHeHHs», «MeTauIbl TIABHBIX MOATPYMID», «MeTamibl MOOOYHBIX
HNOATPYIII».



XuMHSA U )KU3Hb

Pons xuMuu B oOecriedeHHH YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA.

IloHsATHE O Hay4HBIX METOJAX ITO3HAHUS U METOAOJIOTUU HAYYHOIO HccilenoBaHus. HaydHbie
NOPUHIUIBl OPTaHU3AIMM XUMHUYECKOTO IPOU3BOACTBA. IIpOoMBINITIEHHbIE CIIOCOOBI TOXYYECHHUs
BOKHEHIIMX BEIIECTB (HAa IpUMepe IPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOTBI, METAHOJA).
[TpomblnieHHbIE  CHOCOOBI MOJMYYEHUS METAJJIOB M CIUIABOB. XHMMUYECKOE 3arpsi3HEHHE
OKpy’Karoliel cpeasl MW ero nocieAcTBud.. Poiab XuMuMm B 00€ClEYeHUH 3HEPreTHYecKon
0€30MacHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcrBeHHsle cpeacTtBa. lIpaBuna ucnosb3oBaHuUs
JIEKapCTBEHHBIX IIpenapaToB. Ponb XuMuu B pa3BUTHH MEJULIMHBIL.

XUMMsI NUILM: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe 100aBku. Ponb XumuuB obecrnieyeHUH
MUIIEBOH 0e30MacHOCTH.

Kocmernueckue u mnapgdromepHbie cpenctBa. beitoBas xumwus. [IpaBuna OezomacHoro
UCIIOJIb30BaHUs NPeNnapaToB ObITOBON XUMUM B IOBCEAHEBHOM XKHU3HH.

XuMHSL B CTPOUTENBCTBE: BAKHEHIIME CTPOUTEIbHBIE MaTepuasibl (LEMEHT, OeTOH). XMMHS B
CeNIbCKOM X03stiicTBe. OpraHn4eckrue 1 MUHEpaIbHbIE y00peHusI.
CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MaTEpHallbl, KDACKU, CTEKIIO, KepaMHKa.

Pacuérnnie 3anaun

Pacuéthl: Macchl BellecTBa UM 00bEMa ra30B IO U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OIHOTO U3 YYaCTBYIOLIMX B PEaKLMH BELIECTB, Macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
IPOAYKTOB PEaKLUH, €CJIM OJJHO U3 BEUIECTB UMEET MpUMecH, Macchl  (00bEMa,  KOJIMYECTBa
BEIIECTBA) MPOJYKTa  peaKklUH, €CIM OJHO U3 BELIECTB JJaHO B BUJIE PacTBOpPA C OINpeIeEHHON
MacCOBOM JI0JI€M paCTBOPEHHOIO BEUIECTBA, MAacCOBOM JOIM M  MOJSIPHOM KOHUEHTPALUU
BELIECTBAB PAaCTBOPE, JI0JIM BbIX0OJIa POJIYKTa PEAKLIUU OT TEOPETUUYECKH BO3MOMXHOTO.

Me:xknpeameTHble CBSI3H

Peanu3zanus MexnpeMeTHBIX CBSI3eH IpU U3y4eHUU 0011el 1 Heopranuueckoi xumuu B 11 kiacce
OCYILIECTBJISIETCSl 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO- HAay4HbIX IOHSATUH, Tak U
HNOHSITUN, IPUHATBHIX B OTJEJIbHBIX PEAMETAX €CTECTBEHHO- HAYYHOT'O LIUKJIA.

OO1u1re ecTecTBEHHO-HAYUHbIE TIOHATHUS: SIBIIEHUE, HAYUYHBIA (aKT, TUIOTe3a, TEOPHsl, 3aKOH,
aHaJIN3, CUHTE3, KIaccu(uKaius, NepuoJuIHOCTb, Ha0II0IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MO/JIENb,
MO/JICJINPOBAHUE.

®duszuka: MaTepus, MUKPOMUP, MAaKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH,U30TOIBI,
PaZMOAaKTUBHOCTb, MOJIEKYJIa, JHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIIEeCTBA, MJCAJIbHBIN Ta3, (PU3NYECKUE BEIUYUHBI, €IUHHUIBI U3MEPEHUs, CKOPOCTb,
DHEprus, Macca.

buonorus: knerka, opraHu3M, 3Kocuctema, Ouocdepa, MeTrabOIU3M, MaKpo- U
MHUKPORJIEMEHTBI, OEJIKH, JXUPbI, YIIEBOJbl, HYKJIEHMHOBBIE KHUCIOTHI, (DEPMEHThI, TOPMOHBI,
KpYTroBOPOT BEUIECTB U MMOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHepasibl, FOpHBIE TOPO/IbI, TOJIE3HBIE HCKONIAEMbIE, TOILJIMBO, PECYPCHI.

TexHonorus: XuMHYecKas MPOMBIIIJICHHOCTb, METaJUIyprusi, CTPOUTEIbHBIE MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE  IPOM3BOJICTBO,  MHUINEBAs  MPOMBIIIIEHHOCTh,  (apMaleBTUYeCcKas
MPOMBINIIIEHHOCTh, MPOU3BOICTBO KOCMETUYECKUX MPENaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, AIEKTPOHHAs POMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHNHNHA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHBI
®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OOYYAFOIIMMUCS ITPOrpamMm
CpeIHero o0mero 00pa3oBaHus: TMIHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

B cooTBeTcTBUU C CUCTEMHO-ESTEILHOCTHBIM MOJIXO/IOM B CTPYKTYpPE JTMUHOCTHBIX
pPe3yJIbTaTOB OCBOCHHMSI MPeAMETa «XHUMHs Ha YPOBHE CPeTHEro 00IIero 00pa3oBaHUsI BBIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE 00YUYAIOIUMUCS POCCHICKON T'PaTaHCKON UICHTUIHOCTH;

TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIIPEIETICHUIO;

HaJIMYMe MOTUBALIUU K O0YYCHUIO;

TOTOBHOCTb U CLIOCOOHOCTH 00YYarOIIUXCSl PyKOBOJICTBOBATHCS MPUHSATHIMU B OOIIIECTBE
npaBUIaMU U HOPMaMHU IOBEJICHNUS;

HaJIMYue MPaBOCO3HAHMS, SKOJIOTHUECKON KyIbTYpHI;
CIOCOOHOCTH CTAaBUTH LIETTU U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMH OTPaKaroT chOPMUPOBAHHOCTD
OTIBITA TIO3HABATEIILHOM U MPAKTHUECKOM JeSITETbHOCTH 00yJYarOIUXCs B POIIECCE pealln3aliui
00pa30BaTeNbHON 1eATETbHOCTH.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHUS MpeaMeTa « XUMHUS OTPAXKAIOT CPOPMUPOBAHHOCTH
OTIbITA MIO3HABATEIHLHON U MPAKTUUYECKOM IeATETHHOCTH 00YJarOIINXCs B IPOIECCE Peann3alun
00pa30BaTeNbHOM J1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpasxaanckoro BocnuTaAHHUS:

OCO3HaHHUs 00yYaIOUIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPAaB U O0SI3aHHOCTEN, YBaXKEHUS K
3aKOHY U IIPABOIOPSIKY;

IIPEICTABICHUS] O COLMAIbHBIX HOPMAax M IPaBWIAX MEKIMYHOCTHBIX OTHOLICHWH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH AESITENbHOCTU MPU CO3JaHUHM y4EOHBIXIIPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABaTEIbHbIX 33J1ay, BHIIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB,;

CIOCOOHOCTH OHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHThI APYTUX
IpY aHaJIN3e pa3IMYHbIX BUIOB YUeOHOH NeATETbHOCTH;

2) NaTpHOTHYECKOro BOCIIMTAHUSI:

LIECHHOCTHOI'O OTHOIIECHHUS K HCTOPUYECKOMY M HAyYHOMY HACJICIAMI0 OTEYECTBEHHOMN
XUMUU;

YBaKEHMsI K IPOLECCY TBOpPUECTBA B 00JACTH TEOPUU M IMPAKTHMUYECKOTO MPUIOKEHUS
XUMHH, OCO3HAHMsI TOrO, YTO JAaHHBIE HAayKH €CTh pEe3yJbTaT JJIUTEIbHBIX HaOIIOEHUMH,
KPOIIOTJIUBBIX KCIIEPUMEHTAIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPYAA YYEHBIX U IIPAKTUKOB;

WHTEpeCa M TIIO03HABATEIBHBIX MOTHMBOB B TIOJYYEHHH H IIOCJIEAYIOIIEM aHaJu3e
MH(pOpPMaLIUU O EPETOBBIX TOCTUKEHUSIX COBPEMEHHOI OT€YECTBEHHOIN XUMUU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHMSA:
HPaBCTBCHHOI'O CO3HAHU, 9TUYCCKOI'O MOBCACHU,

CIIOCOOHOCTH OIIEHUBATh CHUTYallMd, CBSA3aHHBIE C XUMHUYECKUMH  SIBJICHHSIMHU, U
NPUHUMATh OCO3HAHHBIE pELIEHUS, OPUEHTUPYSACh HA MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;
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TOTOBHOCTH OLICHUBATh CBOE MOBEACHHUE M IIOCTYIIKM CBOMX TOBapUIIEH C MO3HIUHU
HPABCTBEHHBIX U TPABOBBIX HOPM M C YYETOM OCO3HAHMS MTOCIEACTBUM MOCTYIKOB;

4) hopMupOBaHUS KYJILTYPbI 310POBbA:

MOHMMAaHMs IIEHHOCTEH 370poBOoro u 0Oe3omacHOro obOpasa KHU3HH, HEO0OXOAMMOCTH
OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTB€HHOMy @HSHHCCKOMY " IICUXUYCCKOMY 310POBbIO;

COOMIOJICHUsI TIpaBHJI 0E30MacHOr0 OOpaIleHHsi ¢ BEeHIeCTBaMH B OBITY, MOBCEIHEBHOI
’KU3HH, B TPYJOBOH JIESTEIILHOCTH;

HNOHMMaHUS [EHHOCTU MpPaBWJ WHIUBHIYaJbHOTO M KOJUIGKTHBHOIO OE30I1aCHOTO
HOBEJICHUS B CUTYaLUsIX, YTPOKAFOLIMX 3[JOPOBBIO M )KU3HH JIIOJICH;

OCO3HaHHUs NOCIEACTBUM W HENPUATHUS BPEAHBIX IPHUBBIUEK (YHNOTPEOJIEHUS aIKOTroJIs,
HAapKOTHKOB, KypeHHs);

5) TpynoBoro BocnuTanus:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIbCKON eI TETLHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM M IPYTHX BUAAX ACITCIBHOCTH;

YCTAaHOBKM Ha AKTHBHOC Y4YaCTHC B PCUHICHHUHW NPAKTHYCCKUX 3adaqd COHHaHBHOﬁ
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUICCKOMY M3YUCHHIO TPO(ECCUil pa3IndHOro pojia, B TOM YHCIIeHA
OCHOBE ITPUMEHEHHSI PESIMETHBIX 3HAHHH 110 XHUMUHU;

YBKEHHUSI K TPYAY, JIOISIM TPY/a U pe3yJibTaTaM TPYIOBOH IEATEIIbHOCTH; TOTOBHOCTH K

OCO3HAaHHOMY BBIOOpPY MHAMBUAYAIBHON TPAaeKTOpUU 0Opa3oBaHMs,
Oynyuieit npodeccun U peanu3anuud COOCTBEHHBIX KU3HEHHBIX IIAHOB C YUYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTBa;

6) sK0/I0rHUECcKOro BOCIUTAHMS:

HKOJIOTHYECKHU LIEIeCO00pa3HOr0 OTHOIICHUSI K MPUPOJIE KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIe;

MMOHUMAHHUS TJIO0ATIBHOTO XapaKTepa dKOJIOTMYECKUX MPOoOJIeM, BIUSHUS SKOHOMUYECKHUX
MPOLECCOB HA COCTOSHUE IPUPOJIHON U COLIMATIBHOM CPEBI;

OCO3HaHUs HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKEHMH XUMUU JAJISl PEIICHUSBOIPOCOB
PalMOHAIBHOTO MPUPOIONOJIB30BAHNS;

AKTUBHOI'O HEINPUATHUS IEHUCTBUM, NMPUHOCAIIMX BpPEI OKPYXKAIOUIEH NPUPOLHOM Cpene,
YMEHUSI MPOTHO3UPOBATH HEOJIATOMPUITHBIE DKOJIOTHUYECKUE TOCIEICTBUS MPEATPUHUMACMBIX
JIEMCTBUN U PEIOTBPAILAT HX;

HAJIMYUST PA3BUTOIO HKOJOTHYECKOIO MBIIUICHUS, 3KOJOTHMYECKON KYJIbTYpBI, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAINpPaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATbCS MWMHU B
MO3HABATENIbHON, KOMMYHUKATUBHON U COLIMANILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMo(poouu;

7) HeHHOCTH HAYYHOTO NO3HAHMS:

MHPOBO33PEHHUsI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKu |
00I11eCTBEHHOM MPaKTUKY;

MOHUMaHMs cHeuu(UKM XHMHUM KaK HayKH, OCO3HaHUsA e€ poiu B (OPMHUPOBAHUU
pPalMOHATILHOTO  HAYYHOTO  MBILIUIEHMS,  CO3/laHUM  LIEJIOCTHOTO  IpeJCTaBIeHHs 00
OKpY’)KalIlleM MHpPE Kak O €IMHCTBE IPUPOABI U YEIIOBEKAa, B IO3HAHUU IIPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOIeM COXpaHeHUs: TPUPOIHOTO PaBHOBECHS;

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJISi COBPEMEHHOM IMBHIM3AIMM: B €€
TYMaHHUCTUYECKOW HAIPaBJICHHOCTH M BaXHOW POJM B CO3JaHUM HOBOM 0a3bl MaTepHalbHOMN
KYJBTYpPBI, B PELICHUHU TTI00aJIbHBIX MPO0JIeM YyCTOMUUBOTO pa3BUTH YEIOBEUYECTBA — ChIPHEBOMH,
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DHEPreTHYECKOH, MUIIEBOU U IKOJIOTUIECKOM O€30MMaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECTICUCHUN
YCIIOBUH YCIIEIIHOTO TPYJa U SKOJIOTMUYeCKUKOM(POPTHOMN KU3HU KaXI0r0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: TOHMMAHMS CYIIHOCTH METOJOB IIO3HAHMS,
UCIIONIE3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIh30BaTh MOTy4aeMble 3HAHUS IS
aHaIM3a U OOBACHEHUS SBJICHUM OKPYXAlOIIEro MUpa U IPOUCXOASIIUXB HEM U3MEHEHU,
yYMEHHUsI ieJaTh 00OCHOBAHHBIE 3aKIIOUYEHHUS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TAHHBIX
C LEJBIO MOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl pElIeHUs mpodiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYyaIUX;

HMHTEpPECca K MO3HAHMIO, UCCIEN0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEephIBHOMY O0Opa30BaHHUIO M CamMO00pa3oOBaHUIO, K
AKTUBHOMY TIIOJYYE€HHUIO HOBBIX 3HAaHMM 10 XMMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TPYy/a B pa3IudHbIX chepax mpodeccnoHaTbHOMN e TEITBbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yJbTaTbl OCBOCHMS IIPOrpamMMbl 10 XMMHHM Ha YPOBHE CPEIHETO
0011ero 00pa3oBaHUs BKITFOYAOT:

3HAYUMBIC TJIA (1)OpMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqa101111/1xc;1 MCKINCHUIIIIMHAPHBIC
(MeXTpeMeTHBIE) 00IIEHAYYHBIE TOHITHS, OTPAKAIOIINE [IEJIOCTHOCT HAYYHOH KapTHHBI MUPa
n CHeLII/I(l)I/IKy MCTOJOB ITO3HAHMS, UCIIO0JBb3YCMbIXB CCTCCTBCHHBIX HAayKax (MaTepI/Iﬂ, BEUICCTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTEMa, HAYYHbI (DAaKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIICJOBAaHKE, HAOIIOACHUE, U3MEPCHHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIC yueOHbIe JIEHCTBHUS (mo3HaBaTebHBIE, KOMMYHUKATUBHBIE,
peryisTHBHbBIC), oOecrieunBarone (GopMupoBaHue (QYHKIMOHAIBLHOW TPAMOTHOCTH U
COLMAIBHOM KOMIIETEHIIMH 00YYaIOIIHXCS;

CIOCOOHOCTh ~ OOYYarOIIMXCsl  KMCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMSI WU YHUBEpCalbHble Y4eOHble JIEHCTBUS B I103HABATEIbHOU U
COLIMAJIbHON IPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAlOT OBJAJCHUE YHUBEPCATHHBIMH yYEOHBIMH
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMM.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJbHbIEC YUeOHbIE IeilCTBUSA
ba3oBble Jornyeckue qeMcTBUA:

CaMOCTOSITENTLHO (OPMYIUPOBATh W aKTyallM3UpPOBaTh MpPoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeAeNsTh UEIu ACATEIbHOCTH, 3aJaBas IMAapaMeTpbl U KPUTEPUM HX JTOCTHKECHUS,
COOTHOCHUTB PE3YyJIbTAThI JEATEIIbHOCTH C IOCTABICHHBIMU LEIISIMU;

HCIIOJIB30BATh HpI/I OCBOCHHNU 3HaHI/II\/'I HpI/IéMI)I JIOTUYCCKOTO MBIIUJICHUA: BBIACIATH
XapakTepHble NPU3HAKA MOHATUHW U YCTAHABIMBATh HX B3aWUMOCBS3b, HCIOJB30BATH
COOTBGTCTByIOHII/Ie IIOHATUSA OJIs1 O6’B${CHGHI/I$[ OTOCIIBHBIX q)aKTOB 158 $[BJ'I€HI/II\/'I;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKALIUY BEIIECTB U XUMHUUECKHUX PEaKInii;

yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'ICJICTBeHHBIe CBA3HU Me>1<)1y I/ISY‘—IaeMLIMI/I SIBJICHUAMMU, CTpOI/ITI)

JIOTUYECKHE pacCyKIeHHs (MHIYKTUBHBIC, T€AYKTUBHbIE, IO aHAJOTHH),

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBObI U 3aKIIFOYCHHA,
MPUMEHSITh B TPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUU CHMBOJIMUYECKHE (3HAKOBHIC)
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MOJIeIH, TPE0OPa30BBIBATH MOJICNIbHBIE IPEACTABICHUS — XUMHUUYECKUI 3HAK(CUMBOJ) 3JEMEHTa,
XuMHu4eckass (GopMmyia, YpaBHEHHE XHUMHYECKOW peaKIuH — IpPH PELICHUU Y4eOHBIX
IIO3HABATEJIbHBIX U MIPAKTUYECKUX 3a7a4, IPUMEHATh HA3BaHHBIEMOJEJIbHBIC NIPEACTABICHUS UL
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MBbIX BEIIECTB U XUMUUYECKHX PEAKLIAMN.

Ba3oBrble ucciienoBaTeIbcKHe AeiiCTBHA:

BJIAJIETh OCHOBAMM METOJOB HAy4YHOI'O IIO3HAHMs BELIECTB M XMMHMUYECKHUX PEaKIMi;

(GbopMynMpoBaTh LEJIN U 33/1a4M UCCIIEIOBAaHUS, HCIIOIb30BaTh I1OCTABICHHbIE
U CaMOCTOATENbHO C(hOPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA ITO3HAHHSI HOCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMHM CAMOCTOSITEIIBHOTO IUIAHUPOBAHUA U IIPOBEACHUS YYEHHYECKHX
HKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHUS HAOIOJATh 32 XOJOM IPOLECCa, CaMOCTOATEIBHO
IPOTHO3UPOBATh €ro pe3yiabTaT, (OpPMYJIUPOBaTh OOOOLIEHHS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBaHUA, COCTaBIATh OOOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOH MCCIIEOBATEIbCKOM W MPOEKTHOM JesSTeTbHOCTH,
IPOSBIATE CHOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB IIO3HAHUS.

Pa6ora c undopmanmueii:
OPUEHTHPOBATbCS B Pa3IMYHbIX HCTOYHUKAX HHPopManuu (HaydHO-NOMYJISIpHAs
JaUTepaTypa XUMUYECKOTO COJIEp:KaHus, CIpaBOYHbIE mocolusi, pecypcbl MHTepHeTa),

aHaAJIM3UPOBATh MH(POPMAIIUIO PA3JIUYHBIX BUAOB U (hOPM IPECTABICHUS, KDUTHUECKHU OLICHUBATh
e€ J0OCTOBEPHOCTb U HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTH 3aMpOChl W TMPHUMEHSATH pPa3IMYHBIE METOABI IpPU IMOHUCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOMN IS BBIOJHEHUS y4eOHBIX 3a]a4 ONpe1eIEHHOIO TUIIA;

pUOOpeTaTh ONBIT MCIOIb30BaHUS MH(OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH U
Pa3IUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpPEACTaBICHUS MHPOPMAIUN (CXEMBI,
rpaduKy, IMarpamMMbl, TaOIUIIBI, PUCYHKHU U IPYTHE);

UCMOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACcTBa MNpH paboTe € XUMHYECKOH
uH(popMaLrel: IPUMEHITh MEeXIPeIMETHbIE ((PU3HUECKUe U MaTEMaTUYECKHE) 3HAKU HCUMBOJIBI,
(dopmyIbl, a0OpeBHaTypbl, HOMEHKJIATYpPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.

KoMmyHHnKaTHBHBIE YHHBepcajbHble y4eOHbIe /eliCTBUA:

3a/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYXJaeMoil TeMbl B XOJIe JMaJioTa W/WIU
JAUCKYCCHH, BBICKA3bIBATb UCH, q)OpMYJII/IpOBaTB CBOM MPEAIIOKCHUA OTHOCHUTECIIBHO BBITTOJIHCHUA
MPEI0KEHHON 3a/1a4u;

BBICTYIIATH C HpCS@HT&HHGﬁ PE3YyIbTAaTOB MMO3HaBaTEIbLHON ACATCIIBHOCTH, MOJTYYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TMPU  BBINOJHEHUHM XHMHYECKOTO
DKCMIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEAOBAHUIO CBOWMCTB HM3Yy4aeMBIX BEIECTB,
peanuzanuu y4eOHOrO TpoeKTa, U (OPMYIUPOBATH BBIBOJBI IO Pe3yabTaTaM MPOBEAEHHBIX
WCCJICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUHI B X0/€ 00CYXIeHUS 1 0OMEeHa MHEHUSIMHU.

PerynsiTuBHbIe YHUBepCcaJIbHbIC Y4eOHbIC NeHCTBHSA
CaMOCTOATENIBHO IIIAHUPOBATh U OCYILIECTBIIATH CBOI II03HABATEIbHYIO IEATEIbHOCTD,
onpenensds e€ LeNd W 3aJaud, KOHTPOJIMPOBATH U MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBAThH
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npeUiaraeMblii aJrOPUTM JCUCTBUI TPU BBITIOJHEHUH YYeOHBIX M HCCIIEIOBATENbCKUX —3a7ad,
BBIOMpaTh Hanbosee 3P(EKTUBHBIN CHOCOO X PEMICHHS C YIETOM MOTyUYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYHICCTBJIATDH CaMOKOHTpPOJIb ACATCIIBHOCTH Ha OCHOBC caMoOaHalin3a "
CaMOOILICHKH.
HpeHMeTHHC PE3YIbTATEI OCBOCHUA IIporpaMmbl 10 XHUMHUHU Ha

yriayO0iIEHHOM YPOBHE Ha YpPOBHE CpeHEro o01ero o0pa3oBanus BKIIOYAIOT CIeUPUUEeCKHUe s
yuebHoro mpeamera «XuUMHs» Hay4YHbIE 3HAHHS, YMEHUS M CHOCOOBI JIEHCTBUMN MO OCBOCHHUIO,
MHTEPIPETALMU U TPE0OPA30BAHUIO 3HAHUMN, BUABI ACSITEILHOCTHU IO MOJTYYSHUIO HOBOTO 3HAHUS
Y IPUMEHEHUIO 3HAHUH B PA3JIMYHbBIX YYEOHBIX CUTYyalUsIX, a TaKKe B PEAIbHBIX KU3HEHHBIX
CUTyallusiX, CBSI3aHHBIX ¢ XuUMHEH. B mporpamme MmO XUMUU MpeIMETHBIE pE3YJIbTaThI
MPEJICTABJICHBI 10 TOAaM U3y4YeHHUSI.

INPEJIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTrHble pe3ynbTaThl OcBOeHUS Kypca «OpraHudeckasi XHMHSD» OTpa)karoT:

c(OPMHPOBAHHOCTH MPEACTABICHUI: O MECT€ M 3HAUYEHUH OPTaHUYECKOW XMMHUHU
B CHCTEME €CTECTBEHHBIX HayK U €€ POJIM B 00ECIIEYeHNH YCTOMYUBOIO pa3BUTHS YEJIOBEUECTBA B
peleHUH MpoOJIeM 3KOJIOTHYECKOH, SHEPreTHUeCKOW M MUIIEBONW O€30IacCHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3aHUU HOBBIX MaTepUaJIOB, HOBBIX UCTOUHUKOB JHEPrud, B  oOOeCleYeHUn
PaLMOHATIBHOTO  MPUPOIONOIb30BaHuUs, B (HOPMUPOBAHUM MUPOBO33PEHNUS U OOIIEH KyJIbTYphl
YeJI0BEKa, a TAKXKE SKOJIOTMYECKMOOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON
cpene;

BJIa/ICHUE CUCTEMON XMMUYECKUX 3HAHNUM, KOTOpasi BKIIIOYAET:

OCHOBOIIOJIArAIOIIMEIIOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs 000JI0UKa
aroma, S-, pP-, d-aTOMHbIE OpOUTAIIH, OCHOBHOE M BO30YKIEHHOE COCTOSIHUS aTOMa, THOPHIM3aIHs
aTOMHBIX oOpOWTanel, HOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTENEHb
OKHCIICHHSI, XUMUYECKasl CBsSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00BEM, YIIIepOAHBIMCKENET,
(GyHKIMOHATBHAS TpYIIa, PaguKal, CTPYKTypHbIe (GOpMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), M30MEpHs CTPYKTypHass ¥ TPOCTPAHCTBCHHAs (TeOMETpHYECKas), H30MEpHI,
TOMOJIOTHYECKHM psAZl, TOMOJIOTH, YTIIEBOAOPOABI, KUCIOPOA- U a30TCOJAEPKAIINE OPTaHUYECKHE
COCIMHEHUS, MOHOMEp, IOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIMHEHUS;
TEOpuH, 3aKoHbI (mepuoanyeckuil 3axoH .M. MenneneeBa, TeOpusi CTPOEHUS OPraHUYECKHUX
BemiectB A.M. byriepoBa, 3aKOH COXpaHEHHS MAacChl BEIECTB, 3aKOH COXPAaHEHUS U
MPEBpALIEHHs] SHEPIrUU NMPU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUMN A3BIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHU, JIEKAIME B OCHOBE IOHUMAHMSI IPUYUHHOCTUH CUCTEMHOCTH
XUMUYECKHX SIBJIICHUN;

NPEACTABICHUS O MEXaHM3Max XHMHMYECKUX pPEaklIHUi, TEePpMOJAMHAMHYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKaHU:,0 B3aMMHOM BIUSHHUHA aTOMOB U IPYIIIT aTOMOB
B MOJIEKyJaX (MHIYKTHBHBIM M Me30MepHbIH  »>pdexTsl, opueHTantel | u Il poga);
(bakTOJIOrMUECKUE CBEJEHUS O CBOICTBAX, COCTaBe, MOJTYYEHUU U O€30M1aCHOM HUCIOJIb30BaHUN
BO)XHEHIINX OPraHUYECKUX BELIECTB B OBITY M MPAKTHUECKOW JESITEeIbHOCTH YelloBeKa, OOLINX
HAy4yHbIX IPUHIUIAX XUMUYECKOTO IPOM3BOJACTBA (Ha IpPUMEpPE IPOU3BOJACTBA METAHOJIA,
nepepaboTku HedTH);

c(OPMHPOBAHHOCTh YMEHHI  BBISBIATh XapaKTepPHbIC MPU3HAKYU MOHATHH, YCTaHABIMBATh
UX  B3aUMOCBS3b, HCIOJIB30BaThb  COOTBETCTBYIOLIME  ITOHATUSA IIPU ONKMCAHUM COCTaBa,
CTPOEHHUSI U CBOMCTB OPraHUYECKUX COCIUHEHUN;

14



c(hOpMUPOBAHHOCTH YMEHHIA:
UCIOJb30BaTh ~ XMMHUYECKYI0 ~ CHMBOJHKY JUIS  COCTABICHHS  MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX) (POPMYJI OPraHUYECKUX BEIECTB;

COCTaBJIATh YPABHEHUSI XMMUUECKHUX PEAKIUI U PACKPBIBaTh UX CYIIIHOCTh: OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIHI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca 3THX PEeaKIIHid,
peakiuii HFOHHOTO 0OMEHA IMyTEM COCTABIICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTABIIMBATh  MOJEJIM MOJIEKYJ OpPraHMYECKHX BEUIECTB Ul WUIIOCTPALMM HMX
XUMHUYECKOIO ¥ IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUIN: YCTAHABIUBATH MPUHAUIEKHOCTh U3YYECHHBIX OPraHMYECKUX
BEILIECTB 10 UX COCTABY U CTPOEHUIO K ONPEeIEHHOMY KJIacCy/TpyIIe COSUHEHUH, 0agams UM
Ha3BaHud 1o cucreMarudyecko HomeHknarype (IUPAC) u npusooums TpuBHaibHble Ha3BaHUS
JUISL OT/AETIbHBIX MPEACTABUTENEH OPraHNnYeCKUX BELECTB (3TUJIEH, alleTHIIEH, TOIYOJI, TIULEPUH,
ATUJICHIJIMKOIb, (heHO, (popManbaern, aleTaabAerul, aleToH, MypaBbHHAs KHCIIO0Ta, YKCYyCHAs
KHCJIOTA, CTCapUHOBAs, OJEHHOBAs, IaJbMUTHHOBAs KHUCJIOTHI, IJIMLWH, AJaHUH, MaJbTO3a,
GpyKTO3a, aHWIINH, JUBUHWI, U30IPEH, XJIOPOIIPEH, CTUPOI U APYTHeE);

c(OPMHPOBAHHOCTh YMEHHS OIPENEIATh BHUJA XHMHYECKOH CBS3M B OPraHMYECKUX
COEIMHEHUAX (KOBAJIEHTHAs! U MOHHAs CBS3b, G- U T-CBSI3b, BOJIOPO/IHAS CBSI3b);

c(OPMHPOBAHHOCTH YMEHHS MPHUMEHATH IOJIOKEHHUSI TEOPHH CTPOCHHUS OPTraHMYECKUX
BemecTB A.M. BytinepoBa miii 0ObsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHHA XapaKTepuU30BaTh COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENEH PA3IMYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, AaJIKaJMEHOB, AJKHHOB, apOMaTHYECKUX YIJIEBOIOPOIOB,
CIHMPTOB, albJIEIUJ0B, KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTHIX M CIOKHBIX 3(QHUPOB, KUPOB,
HUTPOCOEIMHEHUH U aMUHOB, aMUHOKHCIIOT, O€JIKOB, YIJIEeBOIOB (MOHO-, TU- U MOJUCAXapUIOB),
WUTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXK/Y  HUMHU  YpaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHYECKHX  PEAKIHNC MCIIOIB30BAaHUEM CTPYKTYPHBIX (POPMYIL;

C(OPMHUPOBAHHOCTh YMEHHUsl IOATBEPXKAATh HA KOHKPETHBIX IpUMEpax XapakrTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYeCKUX COEAMHEHUM OT KpPaTHOCTH M THIIA
KOBAJIEHTHOM CBSI3HU (G- U M-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepu30BaTb MCTOYHUKH YIIJIEBOJOPOJHOTO ChIPbsS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIIOCOOBI €ro MepepaboTKU U NPAKTHUECKOEe NPUMEHEHUE
IPOJYKTOB NIEepepabOTKH;

c(OPMUPOBAHHOCTh BIJIAJICHUS] CHCTEMOM 3HAHMM O €CTECTBEHHO-HAYYHBIX METO/ax
NO3HAaHUS — HAONIOACHUH, W3MEPEHUH, MOJEIUPOBAHNUN, SKCIEpUMEHTe (pealbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

COPMHPOBAHHOCTE ~ YMEHMsSI HPUMEHSTh OCHOBHBIE  OINEPALUU  MBICIUTEIbHON
NeSITeIbHOCTH — aHalIM3 M CHUHTE3, CpaBHEHHE, 00O0OIIeHHEe, CHCTEeMAaTHU3aLUIO, BBIABICHHE
IIPUYUHHO-CJIEICTBEHHBIX CBA3E€H — /I U3yYEHUS CBOMCTB BEILECTB U XMMHUECKUX PEaKLIN;

c(OpPMUPOBAHHOCTh YMEHHUU: BBISABIATH B3aUMOCBS3b XUMHYECKUX 3HAHUMNC MOHATHSIMH U
NPEJICTABICHUSIMA  JIPYTUX €CTECTBEHHO-HAy4YHBIX MpPEAMETOB i 0ojiee OCO3HAHHOIO
[IOHUMAaHUs CYIIHOCTH MAaTE€pUaIbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIC 3HAHHUS I10
OpPraHUYECKON XUMUHU ISl OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4HYIO [IPUPOLY;

c(OPMUPOBAHHOCTh YMEHHI: MPOBOAUTH pPACYETHI MO XUMHUYECKUM QopMmyiaaM U
YPaBHEHUSAM XHMHUYECKUX PEAKIUI C HCIOJIb30BaHHEM (U3NYECKUX BEIMYUH (Macca, 00bEM
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ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOUIMX BEIIECTBA C KOJWYECCTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKICHUI0O XUMHUYECKOH (HOpMYJIbl BEIIECTBA 10 M3BECTHHIM MACCOBBIM JIOJISIM
XUMHYECKHX DJIEMEHTOB, TPOAYKTaM CTOPAaHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUN: TPOTHO3MPOBATh, AHAIM3UPOBATH M OIEHUBATHC MO3ULIUAN
IKOJIOTUYECKOW Oe30MacCHOCTU MOCIEACTBUS OBITOBOW M TPOU3BOJCTBEHHOH JEATEILHOCTH
YeJIOBEeKa, CBSI3aHHOM C MepepabOTKOW BEIIECTB, HCIONb30BATh IOJTYYEHHBIC 3HAHUSA IS
IPUHSTHS TPAMOTHBIX PELIEHUH ITPOOJIEM B CUTYALMSIX, CB3aHHBIX C XUMUEN;

c(hOPMUPOBAHHOCTh YMCHHI: CAMOCTOSATEIHHO IUIAHUPOBATH M TMPOBOJUTH XUMHUYCCKUI
SKCIICPUMCHT (HOJ’IY‘IGHI/IG " U3Y4YCHHC CBOMICTB OpTraHU4YCCKUX BCUICCTB, KAYCCTBCHHBIC PCAKIIUU
YIIJIEBOJOPOIOB PA3JIMYHBIX KJIACCOB U KMCIOPOJICOCPIKAIINX OPraHMYECKUX BELISCTB, PELICHUE
IKCIIEPUMEHTAILHBIX 3a/1a4 110 PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB) C  COOJIIOJCHUEM
MIPaBHII 0e30MmacHOTO oOpaiieHus ¢ BemlecTBaMH U J1aO0OPaTOPHBEIM OO0OpYIOBAHHUEM,
dopMynupoBaTh LENb HCCICIOBAHUSA, MPEICTABIATH B PAa3IMYHONH (opme pe3ynbTaThl
9KCIICPUMCHTA, AHAJIM3UPOBATL U OLUCHUBATH UX JOCTOBCPHOCTD,

c(OPMHPOBAHHOCTH YMCHHIA:

coOnoaTh MpaBUjIa AKOJOTHYECKU I1e1ecO00pa3HOro MOBEACHUST B OBITYH TPYIOBOU
NESITEIPHOCTH B IESIX COXPAHCHHUS CBOETO 3JI0POBbS, OKPYIKAIOIICH NPUPOJHOW Cpeabl U
JOCTHOKEHUS €€ YCTOMYUBOTO PA3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JICHCTBHUS HAa JKUBBIC OPraHU3MBI OINPEICIEHHBIX
OpPraHUYeCKUX BEIIECTB, TOHUMast cMbIci nokaszaress [111K;

aHAJIM3UPOBATh  LEJIECOOOPA3HOCTh MPUMCHEHHSI OpPraHUYEeCKHUX BCIIIECTBB
IMPOMBIIIJICHHOCTH U B 6I)ITy C TOYKHU 3pCHUA COOTHOIICHHUA PHUCK-IIOJIb3a,

C(OPMHPOBAHHOCTh YMEHUIl: OCYILIECTBIISATH IICJICHANPABICHHBIA TOUCK XUMHUYECKOM
UHPOpPMALIUK B PA3JIMYHBIX MCTOYHHKAX (Hay4dyHas W y4eOHO-HAaydHas JIUTeparypa, CpelcTBa
MaccoBoi WHGpopMmanuu, MHTEpHET W JApyrue), KPUTUYECKA aHAIU3UPOBATh XUMHYECKYIO
uHpopMaluio, nepepabaThiBaTh €€ W HCIOJIb30BATHB COOTBETCTBUU C MIOCTABICHHON y4eOHOM
3aJ1auen.

11 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOECHUS Kypca «O01mas 1 HeOpraHu4eckasi XHMHUs» OTPaKaroT:
c(OPMHPOBAHHOCTH MPECTABICHUI:

0 MaTepUAJIbHOM €IMHCTBE MUpPA, 3aKOHOMEPHOCTAX U IO3HABAEMOCTHU SIBICHUHN IPUPOJBI,

O MeCTe M 3HAYeHMHM XHMHUU B CHUCTEME €CTECTBEHHBIX Hayk U €€ poiu B oOecrneyeHuu
YCTOMUMBOTO pa3BUTHUSA,B PEIIEHUH TNPOOJIEeM 3KOJIOIMYECKOH, HHEPreTM4eckoil W MUIIEBOM
0€30I1aCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/[aHUM HOBBIX MAaTEpUATOB, HOBBIX HCTOYHHUKOB
SHEPIuu,B 00ECIeYeHNH PALMOHAIBHOIO IPUPOAONOIL30BaHNSA, B (POPMUPOBAHUU MUPOBO33PEHHUS
U o0mel KyabTypbl YEJIOBEKa, a TAaKKe HKOJOTMUECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHON CPEE;

C(OPMHUPOBAHHOCTb BJIAJICHUs CHCTEMOM XHMHYECKHX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMUYECKUN JIEMEHT, aTOM, IPO aTOMa, U30TOIIbI, JJIIEKTPOHHAs
obosiouka aroma, S-, pP-, d-aToMHBIE OpOHMTAII, OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aToMa,
ruOpuIu3aIysl aTOMHBIX OpOUTaJei, MOH, MOJIEKYJa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTENEHb OKUCIIEHUS, XUMUYECKasl CBA3b (KOBAJECHTHAsA, MOHHAs, METAJLIMYECKasl, BOJOPOAHAs),
KpUCTAJUIMYECKasi PEIIETKA, XMMHUUYECKass peakuus, pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAs ~ JUCCOLMANMsA, CTENEHb JAMCCOLMALMM, BOJOPOAHBIM  IIOKA3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3P(HEKT XMMUYECKON peaklnu, CKOPOCTh XMMHUYECKOM
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peakIy, XMUMUYECKOEPAaBHOBECHE;

TEOPUU U 3aKOHBI (TEOPHSI ANEKTPOIUTUYECKON JUCCOLMAly, Tepuoaudeckuii 3akon J1.11.
MeneneeBa, 3aKOH COXpaHEHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS YHEPTUU
IPU XUMHYECKHUX PEaKIUX, 3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JACHCTBYIONIMX MAacc),
3aKOHOMEPHOCTH, CHMBOJIMYECKUM 3bIK XUMHUU, MUPOBO33PEHUYECKNE 3HAHUS, JIEKALLME B OCHOBE
MNOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; COBPEMEHHbIE MPEICTABICHUS
O CTPOCHMM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJIIPHOM M HAJIMOJEKYJSIPHOM YpPOBHSX;
IIPEICTABICHUS 0  MexaHu3Max XUMUYECKUX  peaKkuui, TEPMOJIMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MX IMPOTEKaHUs, O XMMHYECKOM pPaBHOBECHH, PACTBOpaAX U
JIUCIIEPCHBIX CHCTEMAX;

(aKTOIOTHUECKUE CBENEHUS O CBOMCTBAaX, COCTaBe, IOJYyYECHHMM U  0O€30MacHOM
MCIOJIb30BAaHUU BAKHEHMIIIUX HEOPraHMYECKHUX BEIIECTB B OBITY U MPAKTHUYECKON AESITeIbHOCTU
YyeJioBeKa, OOIIMX HAyYHBIX IPHUHILUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh YMEHUII: BBISABIISTh XapaKTepHbIe MPU3HAKHU MMOHSATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIIME IIOHATHS IPU ONMCAHUU HEOPTAHUYECKUX
BEILECTB U UX MPEBPALICHU;

c(OPMHPOBAHHOCTH yYMEHUSA HCIIOJIb30BAThH XUMHUYECKYIO CHMBOJIMKY JJISI
coctaBiieHUsT (OPMYJT BEIIECTB W YpPaBHEHHH XUMHUYECKHX PEAKIHH, CHCTEMATHYECKYIO
Homenkiaarypy (IUPAC) u TpuBuaibHbIe Ha3BaHHsI OT/ICIBHBIX BEIICCTR;

c(OPMHPOBAHHOCTh YMEHHSI ONPEACISATh BAICHTHOCTh U CTENECHb OKUCIICHHS
XUMHYECKUX JIEMEHTOB B COCIMHEHUSX, BUJ XUMUYECKO CBSI3U (KOBaJIEHTHAs!, MOHHAS,
MeTaJIJIN4ecKast, BOJIOPOAHAS ), TUIl KPUCTAJUTMUECKOM PeIIETKY KOHKPETHOTO BEIECTBA;

c(OpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCUMOCTh CBONCTB BEILECTB OT
BUJa XHUMHUYECKOM CBSI3M U TUMNA KPUCTAJUIMYECKON pemeéTKu, OOMEHHBINH JOHOPHO-
AKILIETITOPHBIM MeXaHNU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3U;

c(hOpMUPOBAHHOCTh YMEHHIA:

KJIaccu(UIUPOBaTh: HEOPraHMYECKHUE BEHIECTBA IO MX COCTaBY, XUMHUYECKHE PEAKLIUHU IO
pa3IMYHBIM MPU3HAKaM (YUCILy U COCTaBY pEarnpyrolInX BEIIECTB, TEILIOBOMY 3(PQEeKTy peakiuu,
M3MEHEHHUIO CTEMEHE OKHCIIEHUS AJIEMEHTOB, OOpAaTUMOCTH, yYaCTHIO KaTaiau3aTopa U JIpYyTHe);
CaMOCTOSITENIbHO BBIOMPATh OCHOBAaHUS M KPUTEPHUH ISl KJIACCU(UKAIMKA U3y4aeMbIX BEIECTB U
XAMHYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh yMEHHS pacKpbhIBaTh  CMBICT  mepuogudeckoro  3akona J[.U.
MengeneeBa U JIEMOHCTPUPOBATh €r0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIIMH;

c(hOpMHUPOBAHHOCTh YMEHUI

XapakTEPU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB W HOHOB XHUMHYECKHX DJIEMEHTOB
nepsoro—uerBéproro nepuonos Ilepuonnueckon cucremsl J.M. MeHnneneeBa, uCHOIb3ys
NOHSTHS <«QHEPreTUYECKUE YPOBHH»,«IHEPTeTUUYECKUE IOMYypPOBHU», «S-, P-, d-aTOMHBIC
opOUTaINY», KOCHOBHOE U BO30YXAEHHOE SHEPTETUYECKUE COCTOSIHUS aTOMa;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX COETUHEHUM
o nepuoaam u rpynmnamlIepuonuueckoii cucremsl .M. Menzaeneesa, BaJ€eHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUI . XapaKTepU30BaTh (OMUCHIBATH) OOIIINE XUMUYECKUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKAATH CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY
HEOPraHWYECKMMHU BEIIECTBAMU C IIOMOIIBI) YPaBHEHUH COOTBETCTBYIOIIMX XHUMHYECKHUX
peaKIuii;

c(OpPMUPOBAHHOCTh YMEHUS PACKPHIBATH CYIIHOCTH!
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OKHCIIUTENBHO- BOCCTAHOBUTEIBHBIX PEAKUUK MOCPEICTBOM COCTABJIECHUS JIEKTPOHHOIO
OanmaHca ATHX peaKIMii; peakluii HOHHOTO OOMeHa MyTEM COCTaBIEHUS WX TMOJHBIX U
COKpAIlICHHBIX HOHHBIX YPaBHEHHUW; pEaKkLUd T'MAPOJIN3A;

peakuuit KOMIUIEKCOOOpa3oBaHusl (Ha MpUMepe THIPOKCOKOMIUIEKCOB LHHKA U
ATIOMHUHHS);

c(hOpMUPOBAHHOCTH YMEHHS O0BSCHATH 3aKOHOMEPHOCTHU MTPOTEKAHNUS XUMUUECKUX PEaKIUil
C y4€TOM HX DHEPreTUYECKHX XapAKTEPUCTHK, XapAKTEP U3MEHEHMsS CKOPOCTU XHMHYECKOU
pEaKIMK B 3aBUCUMOCTH OT Pa3jIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIIECHUS XUMHUYECKOTO
paBHOBeCHUS 110J] BJIUSHAEM BHEIIHUX Bo3nencTBuit (nmpunuui Jle llarense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMHUYECKHE DPEAKLUH, JIeKAIINEB OCHOBE
MPOMBIIIJICHHOTO TIONyYEHUS CEpHOM KHCIOThI, aMMHaka, oOOIIMe HaydHble MPUHIHUIIBI
XUMHYECKHX IPOU3BOJICTB; 11€1ecO00pa3HOCTh MPUMEHEHUS HEOPraHMYeCKHUX BEIIECTB B
IIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSPUCK-TIONB3a;

c(hOpPMUPOBAHHOCTH BIAJCHUS CUCTEMOU 3HAHHI O METOJaX HAYYHOTO MMO3HAHUS SBICHUN
IIPUPO/IbI — HAOJIOIEHUE, U3MEPEHUE, MOAECINPOBAHNE, IKCIIEPUMEHT (peaibHbIN U MBICIIEHHBII ),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX, YMEHHUS IPUMEHATHITH 3HAHUS MIPU SKCIIEPUMEHTATIBHOM
UCCJIETOBAaHUM BEIIECTB U JUIsl OOBSCHEHUS! XUMUUECKUX SIBJICHUN, UMEIOIIUX MECTO B MPHUPOJE,
MPaKTUYECKOU JeATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HU;

chOpPMUPOBAHHOCTh ~ yYMEHHS  BBIABIATH  B3aUMOCBSI3b ~ XMMHYECKHX  3HAHUIIC
NOHATUSMH ¥ TIPEACTABICHUSMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX IPEIMETOB Ui Oolee
OCO3HAHHOTO IOHUMAaHUS MaTePHAILHOTO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUETHI: C HCIIOJIB30BAHUEM IOHSATUIN
«MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE» U «MOIIApHAS KOHIICHTPAIUS»; MacChl BEIIECTBA MU
o0béMa Ta3a 1O W3BECTHOMY KOJHMYECTBY BEIIECTBa, Macce WIW O0bEMY OJHOTO U3
YUaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOoBOro 3(¢eKxra peakuuu; 3HAYEHUS BOJOPOIHOIO
[IO0Ka3aTelsi paCTBOPOB KUCJIOT U I1IEJI04Yel ¢ U3BECTHOM CTENEHbIO JUCCOLMAIIMHI; Macchl (00bEMa,
KOJIMUECTBA BEILLECTBA) MPOJYKTAa PEaKIUH, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE
pactBopa ¢ OINpeAecEHHOW MacCOBOM J0Jield pacTBOPEHHOIO BEIIECTBA HJIM JAHO B HM30BITKE
(MMeeT mpUMecH); I0JIM BBIXOJa IPOAYKTA PEaKIMK; 00bEMHBIX OTHOIIEHUH ra30B;

c(OPMUPOBAHHOCTh YMEHMH: CaMOCTOSTENbHO IJIAHUPOBATh U MPOBOJUTH XUMHUYECKHM
AKCIIEPUMEHT (TIPOBEICHUE peaKluii HOHHOTO 0OMeHa, MOATBEPK/IEHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEIEICHUE CPEIbl PACTBOPOB BELIECTB C MOMOIIbIO HWHJUKATOPOB,
U3YYEHHUE BIUSHUS PA3NIUYHBIX (AKTOPOB HA CKOPOCTb XMMHYECKOM peaklMH, pelleHne
AKCIIEPUMEHTAJIbHBIX 3a7au 1o Temam «Metamne» 1 «Hemeramnel») ¢ coOM0JeHMEM IpaBUI
Oe3omacHOro  oOpalleHusiC BellecTBaMU U J1a00paTOpHBIM 00OpyaOBaHUEM, (OPMYIHUPOBATH
LeJIb UCCIIEIOBaHMS, npeocmasiams B pa3auyHOd  ¢GopMme  pe3yibTaThl  HKCIEPUMEHTa,
AHAIU3UPOBAMbU OLICHUBATh UX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUiIa MOJIb30BaHUS XMMUYECKOH MOoCynoi U
1abopaTOPHBIM 000PYTI0OBAaHUEM, OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBUUC UHCTPYKITUAMH 10
BBITNIOJTHEHHIO J1a0OPAaTOPHBIX XMMHUECKHUX OTBITOB, SKOJOTHYECKH 11€I1€CO00pa3HOro MOBEAECHUS
B OBITY M TPYIOBOWM JEATETLHOCTH B IEJISIX COXPAHEHMs] CBOETO 3/I0POBbs, OKpYKaroIiei
OPUPOJHON Cpelbl M JOCTHXKEHHS €€ YCTOWYMBOIO pAa3BUTHUS, OCO3HA6AMb ONACHOCTH
TOKCHUYECKOTO JIeWCTBUS Ha >KUBbIE OPraHU3MBbl OMNpPENEIEHHBIX HEOPraHMYEeCKUX BEIIECTB,
noHumasi cMbica nokaszarens [1J1K;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANPABICHHBI TIONCK XUMHUYECKON
uH(pOpMallMKl B pa3jIMYHbIX MCTOYHHMKAX (Hay4yHass M ydeOHO-Hay4dHas JMTepaTypa, CpelcTBa
MaccoBoi uH(popmanuu, VHTEpHET M Jpyrue), KpUTUYECKH aHAJIM3UPOBATh  XUMHUYECKYIO
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uHpopmanuo, mnepepabaTeiBaTh €€ M HCIOJIL30BAaTh B COOTBETCTBHUH C TTOCTABICHHONW Y4eOHOM
3agadyeu
TemaTuveckoe NjaHupoBanue nporpaMmbl mo xumun 10 kiaacca (102 4.)

No Koin- | DnexTpoHHbI JleqarenbHOCTh
/o HaumenoBanust pa3fesnoB u TeM BO |¢€ YUUTENS C YUETOM
IpOrpamMMbI gacoB | (mugpoBkIe) MpOrpaMMbI
obOpa3oBaren BOCTTUTAHUS
bHBIE
pecypcsl
Paznen 1. Teopernueckue ocHOBbI oprannveckoii xumum ( 20 4. )

1.1 | Ipeamer oOpraHuvYecko XUMHH. 8
Teopust cTpoeHHsi OpPraHMYecKHX
coeqnHenuii A. M. byrieposa
IIpeamer M 3HAYEHHE OPraHUYECKOU 1

1 XHAMHH, IIPEJICTaBIICHHUE 0 https://m.eds
MHOT000pa3uu OpraHUYECKUX 00.ru
COEJMHEHUH. - ¢dbopmupoBaHue

2 | DneKTpoHHOE CTpOEHHE aToma 1 LIEHHOCTHOTO
yriepojia: OCHOBHOE U BO30YXIECHHOE Tpenaxep OTHOIICHHUS K
cocTosiHUs. BaneHTHbIE BO3MOXXHOCTH "O06mnako OTE€YECTBEHHOMY
aToma yriaepoja. 3HaHUH". KYJIbTYPHOMY,

3 | XuMuyeckas CBs3b B OPraHMYECKHX 1 Xumus. HUCTOPUYECKOMY u
coeuHeHusX. Tumel rudpuIU3aUU 10 xnacc, HAyYHOMY HACJEIHUIO,
aToMa yriaeposja. MexaHu3mbl 000 MOHUMAaHUs 3HAYECHUS
0o0pa3oBaHUsl  KOBAJIEHTHOM  CBA3M "OU3MKOH XUMHUYECKON HAayKHU B
(oOMeHHBIH u JIOHOPHO- JIab" ’KU3HU COBPEMEHHOIO
aKUEeNTOpHbIH). TUIbl HepeKpbIBaHUS o011ecTBa,

ATOMHBIX OpOUTaNIel: G- U TT-CBSI3U. CIIOCOOHOCTH BIIAJETh
OpuHapHasi, 1BOWHAs U TPOIHAs CBSI3b. DJEKTPOHHBI | 1IOCTOBEPHOMN
CnocoObl  pa3peiBa  CBsized B 1%} uHpopmanuei 0
MOJIEKyJaX OpraHMYeCKUX BEIIECTB. oOpa3oBaTes | MepeoBbIX

[Tousitie 0 CBOOGOJHOM pajuKale, BHBIM PECYpC | TOCTHIKEHHSX u
HyKJIe0(HIe U IIeKTpodHIIe. " cnam EI'D. | OTKpBITHSIX MUPOBOH U

4 | Teopuss  CTPOCHHS  OpPraHUYECKHX 1 | Cpennee OTEYECTBEHHOM
coennneHnni A.M. byrnepoBa u ee oburee XUMHH,

COBPEMEHHOE Pa3BUTHUE — CTPYKTYPHAsI o0Opa3oBaHue. | 3aMHTEPECOBAHHOCTH
TEOpHsl OPraHUYECKUX COEJUHEHUH. VueOnblii B Hay4HBIX 3HAHHUAX 00
3HaueHHe TEOpUH CTpOCHHS MOIyJdb  TIO | YCTPOWCTBE MHpa |
OPraHNYeCKUX COCIMHEHUM. PCHICHHUIO o011eCTBa;

5 | MonekynsipHele U CTPYKTypHBIC 1 TPYIHBIX - NpUBUTHE
dbopmynel.  CTpyKTypHBIE (POPMYIIBI 3aJaHUd  TO | SKOJIOTUYECKHU
pa3snuYHBIX ~ BHJOB.  pa3sBEepHYyTad, y4eOHOMY 11€71€C000Pa3HOro
COKpAILlCHHas, CKeJIeTHAasl. OpeaMeETy OTHOLICHM: K IIPUPOJIC
JIaGOpaTOpHEIH OIIBIT: "Xumus". 10 | kKak UICTOYHMKY KU3HU
MOJEIUPOBAHHE MOJIEKYI - 11 kmaccer", | Ha 3emie, OoCHOBe €€
OPraHUYECKHX BEIIECTB AO CYIIECTBOBAHUS,

6 Uzomepus. Buibl M30MEPHH: 1 W3naTensCcTB | OCO3HAHHMSA IICHHOCTH
CTPYKTYpHAas1, IPOCTPAHCTBEHHAS. 0 COOMNIOIEHHsT TIPaBHII
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MPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI

DOnekTpoHHbIE YPPEKTH B MOJEKYIax 0e301macHOTO
OpraHUYEeCKUX COEAMHEHUII. MIOBEJICHUS npu
WNHyKTUBHBIN U ME30MEpHBII pabote c BelecTBamu,
3 deKThI. a TaK)Ke B CUTYaIMsIX,
7 | llpencraBnenue o KiaccuuKauu 1 YIPOKAKOIIUX
opraHuueckux BemiecTB. lloHsaTue o Z. LABS 3I0POBBI0O M KH3HHU
GbyHKIIMOHATBHOU rpyImIe. Touka pocra. | mronei.
[I'omonorus. ['oMonorudyeckue psibl. [Hudposas
Homenknarypa OpraHUYEeCcKuX nabopaTopus
coeMHEHUN  (cucremartuyeckas H 110 XMUMHHU.
TPUBHAJIBHBIC Ha3BaHU).
OCOOCHHOCTH M KJIacCHU(HUKAIHSI https://videou
OpPTaHMYECKUX PEAKIIUH. roki.net/
8 | OKHCIUTENBHO- BOCCTAHOBUTEIBHBIC 1
pPEAKIMY B OPraHUYECKOH XMMHUHU.
Pa3nen 2. YriaeBoaopoas! ( 35 4.)
2.1 | IlpenenbHble  yIJeBOAOPOABI  — 5
AJIKAHBbI, HUKJIO0AJIKAHBI
9 AJIKaHEbI. T"'omostornueckuii psn 1
AJIKaHOB, oOmmas bopmyna, OJEKTPOHHBI | - TOTOBHOCTD K
HOMEHKJIaTypa U U30MEepHsL. 7} BBITTOJIHEHUTIO
DJEKTPOHHOE H TPOCTPAHCTBEHHOE oOpasoBaren | o0s3aHHOCTEH
CTPOCHUE MOJIEKYJl aJKaHOB, Sp3- bHBIN rpakJaHIHA "
ruOpuaM3as aTOMHBIX OpOUTaNeH pecypc peanu3anuu ero Ipas,
yriaepoja, G-CBs3b. "JloMaliHUe | yBa)K€HUE pas,
dusnyeckre  CBOlicTBAa  aikaHoB. | 1 | 3ajaHus. CBOOOJ M 3aKOHHBIX
1 XUMUYECKUE  CBOWCTBA  AJIKAHOB: Cpennee MHTEPECOB Apyrux
0 peaKIu 3aMeIieHus, N30MEepH3allHH, ob1ee JFO/ICH;
JeTUAPUPOBAHMS, LUKJIM3all1Y, o0Opa3oBaHue.
NUPOJIN3a, KPEKUHTa, TOPSHHSI. Xumusg", 10 - | - TFOTOBHOCTb
11 | Haxoxnenne B mpupome. Cmoco6sr | 1 |11 OLIEHMBATh CBOE
MOJIyYEHHSI M IPUMCHEHHE AJIKAHOB. KJacce, IIOBCACHUC u
12 | Huxnoankansl. OOwmas  ¢opmyia, 1 AO ITOCTYIIKH, IOBCICHHUE
HOMEHKJIaTypa u U30MEpHs. M3natensCTB | M TMOCTYNKH  JPYTHX
OcobeHHOCTH CTpoeHus u 0 MO ¢ HO3HMIMH
XAMHYECKUX CBOWCTB MaJIBIX "ITIpocBeliieH | HPAaBCTBEHHbIX u
(MKITIOTPOTIaH, UKJIO0yTaH) " me" IIpaBOBbIX HOpM €
OOBIYHBIX (LIMKIJIOTICHTaH, y4yeToM O0CO3HaHUA
IIUKJIOTEKCaH) [IUKJIOATKAHOB. NOCTIeCTBUH
Crioco0bl MOTy4eHUs: ¥ NpUMEHEHUe HOCTYIIKOB.
ITUKJIOAIKAHOB
13 | KontrpoabHast pa6ora Ne 1 mo teme 1
[IpenensHBIE YTIIEBOIOPOIBI — ATKAHEI,
IIUKJIOQJIKAHBI
2.2 | HenpeneJibHbIE YIJI1€BOIOPOBI: 14
AJIKeHbl, AJIKAANeHbl, AJTKUHBbI
14 | Ankenpl.  ['omonormueckuit  psig 1
AJIKEHOB, oOrras dbopmyrna, - pa3BUTHE
HOMEHKJIaTypa.  OJJEKTPOHHOE M| CTIOCOOHOCTH
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QIKEHOB, SP2-THOPUAM3AIIS aTOMHBIX
opOuTaneil yriepoma, G- ¥ T-CBS3H.
CrpykTypHas U reoMeTpuieckas (1uc-
TpaHC-) U30MEPHS.

Jlabopamopmuwiii onvim:
MOJIeJTUPOBAaHUE MOJIEKYII
YIJIEBOIOPOAOB "
raJIOT€HONPOU3BOTHBIX.

15

duszndeckrue U XUMHYECKHE CBOMCTBA:
peakuy TPUCOCTUHEHHUS, 3aMEIICHUs
B O-TIOJIOKCHUE MPU JBOMHOM CBS3H,
MOJIMMEPU3ALUU u OKHCJICHHS.
IIpaBuio MapKkoBHUKOBA.
KauecTBeHHBIE peaklMy Ha JBOMHYIO
CBSA3b.

16

Crioco0Obl MoydeHus] ¥ MPUMEHEHHUE
AJIKEHOB.

17

IIpakTnyeckas padora: Ne 1.
[TonydyeHue 3TUIEHA U U3YyYEHHE €ro
CBOMCTB.

18

AJKanueHsl.
aJIKaJuEeHOB
U30JIMPOBAHHEIE).

Knaccudukanus
(comnpspKeHHBIE,

19

dusznueckrue U XUMHYCCKHUE CBOMCTBA.
Oco0CHHOCTH AJIEKTPOHHOTO CTPOCHUS
Y XUMUYECKHUX CBOMCTB COMPSHKCHHBIX
nueHoB, 1,2- u 1,4-npucoequHeHue.
ITonmumepusanus COTPSIKEHHBIX
JIFICHOB.

20

CriocoObl MOJIYUYCHHUS U IPUMCHCHUC
AJIKaIHUCHOB.

21

AJIKUHBI. I"'omonornueckuit pan
AJKUHOB, oOmas dhopmymna,
HOMEHKJIaTypa u HU30MepHs.
DJEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJl QJIKUHOB, Sp-
rudpuIn3aIus AJIEKTPOHHBIX
opOuTanei aToma yriaepoja.
Jlabopamopuwiii  onvim: TIONTyYEHUE
alleTUJIEHA U U3YYE€HHE €0 CBOMCTB.

22

dusnyuecke  CBOMCTBA  AJIKMHOB.
XUMHUYECKUE  CBOMCTBA:  PEAKLIMH
MPUCOCINHEHUS, JUMEpU3alUd U
TPUMEPU3ALNHU, OKUCIICHUS

23

Kucnorusie CBOMCTBaA AJIKUHOB,
MMEIOLNUX KOHIIEBYIO TPOWHYIO CBA3b.
KauecTBeHHBIE peakiMu Ha TPOMHYIO
CBSI3b.

24

CnocoObl MOJy4YeHHUs] U TPUMEHEHUS
QIKMHOB. JlabopamopHvie onvimvl. —

https://m.eds
00.ru

Tpenaxep
"O0mako
3HaHuM".
XuMmus.

10 xnacc,
000
"du3nKoH
JIao"

ONEKTPOHHBI
i
obOpazoBarein
bHBIN

pecype

" JlomamHue
3aJlaHusl.
Cpenuee
oO1ree
obOpasoBaHmUe.
Xumusa", 10 -
11

KJ1acc,

AO
N3parenscTB
0
"[Ipocsernien

n

nuc

NPUMEHSTh  3HAHUS,
MOJIy4aeMble npu
W3YYCHUH XUMUH, IS
pelieHus 3ajad,
CBSI3aHHBIX c
OKpYy>Karoleu
MPUPOIAHON  CpEHoH,
MOBBILICHUSI  YPOBHS
3KOJIOTUYECKOU
KYJIbTYpPbI, OMIO3HAHUS
rI100aTBHOTO
Xapakrepa
IKOJIOTHYECKUX
npoOjeM W IMyTel uX
pelieHus
MOCPEACTBOM METOOB
XVMHH,

- yMeHue BbIOUpATh,
aHAITM3UPOBATH "
UHTEPIPETUPOBATH
nH(pOpMaLIHIO
pa3iIMYHBIX BUAOB U
dbopM TIpecTaBICHNS,

MOJIy4aeMyto u3
pasHBIX HCTOYHHUKOB
(HayyHO-TIOITyJIsIpHAs
JuTeparypa
XMUMUYECKOTO
coJiepKaHus,

CIIpaBOYHBIE TTOCOOWS,
pecypcsl MHTEpHETA);
KPUTUYECKH
OLIEHUBATh
IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO
MH(pOPMALHIO.

- OpUEHTalMs  Ha
MPUMEHEHUE 3HAHMI
U3  COLMAIbHBIX U
€CTECTBEHHBIX  HayK
JUIsl peuieHus 3a1ad B
obnactu
OKpY>Karollleh Cpensbl,
IJTAHUPOBAHUSA
MOCTYIIKOB U OLIEHKH
170'¢ BO3MO>KHBIX
OCJIeACTBUN Jinig: |
OKpY>KaroIlen Cpeibl;
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MOJIYYCHHEC allCTUIICHA U U3YYCHHUEC €TI0

Tpenaxep
"O6nako

- HWHHUIUHUPOBAHHE H

CBOMCTB. MOJJEPKKA

25 | Pacuemmnvie 3a0auu. onpeaeneHue 3HaHMMI". HCCIIEN0BATEIBCKOM
MOJICKYJIIPHON (opmybl Xumus. JIEATETLHOCTH
OPraHUYECKOTO BEIIECTBA 1o 10 kiacc, LIKOJIBHUKOB B PAMKaXx
MacCOBBIM JIOJISIM aTOMOB DJIEMEHTOB, ?OO peanmsaIy MU
BXOJISIIIHX B €T0 COCTAB. ¢)I/I'I'$I/IKOH WHIMBHIYATBHBIX 1

26 O6061£I€HI/I€ U CHCTeMaTu3alus JIab IPYIITIOBBIX
SHAHMH 11O TCME. HCCIEN0BATEIbCKUX

27 | KouTpoabHasi padora Ne 2 o Teme IPOEKTOB.
HemnpenenbHbie YTIICBOIOPO/IBL:

QJIKEHbI, AJIKaTHCHBI, AJIKUHBI.

2.3 | ApomaTuyecKue yriieBoa0pPoabI
(apeHbI)

28 | Apomaruueckue YIJIEBOJIOPOIBL. - UHTEpeca K
["'omosiornueckuii psj apeHoB, oOuiast IIPAKTUYECKOMY
GopMyna, HOMEHKIATypa ¥ H30MEpHs. }“peHancep U3ydeHHIO podeccuii
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE 06335? ¥ Tpyla PpasIu4HOrO
CTpOEHHE MOJIEKYJIBI Gensona. SHaHUH . pola, YBaKEHHE K
DusnyecKre CBONCTBA APEHOB. XUMASL. TPYAy M PE3yJIbTaTaM

29 | XuMmuuecKre CBOMCTBa OEH30J1a U €ro 10 xace, TPyJOBOM
TOMOJIOTOB: PEAaKIUU 3aMEIICHUS B ?d?ngKOH JEATEILHOCTH, B TOM
OEH30JIbHOM KOJIbIIE u " YuCciie  HAa  OCHOBE
YTIICBOJOPOIHOM pagKaie, PeaKiuu PUMEHEHHSI
HPUCOCTUHCHUS, OKHCJICHHE OpEJMETHBIX 3HAHHN
rOMOJIOTOB GEH3071. ONEKTPOHHBL | 116 xpvuw;

30 | IIpencraBieHre 00 OPHEHTHPYIOIIEM 1 - YCTAaHOBJICHUE
neficTBHH 3aMecTHTeIIeHt B 0OpasoBatell | yopepurenbHBIX
OCH30JILHOM KOJIbIIE Ha MpHUMEpe bHDbI OTHOIICHHH  MEXIY
AIKIITBHBIX PajIMKaoB, peeype YUATENEM M €rO0
KapOOKCHIIbHOM, TUIPOKCUITbHBIH, Homaitne YYCHUKAMH,

AMHHO- ¥  HUTPOTPYIIN, aTOMOB SajaHuA. CIIOCOOCTBYHOIIMX
raJIOreHOB. Cpennee TIO3UTUBHOMY

31 | OcoOeHHOCTH XWMHYECKHX CBOWCTB ogmee BOCIIPHUATHIO
ctupoua. Ilomumepusanus crupoda. ;)(Hp;;zﬁa}%e; }”IaHII/IMI/ICff

32 | CiocoObl TONMyYeHUsT U TPUMEHEHUE 11 ’ TpeOOBaHMiA 1 MPOCKO
apoOMaTUYECKUX YII€BOJ0POI0B ace yquTed,

33 | O6oOmenne W CHCTEMaTH3allUs AO ’ HPUBJICICHUIO ux

. BHUMaHUS K

3HaHMIA 110 TEME. e —— 5
Pacuemuvie 3a0auu; HAXOXIECHHUE R 00cyxIaeMoit Ha
MOJIEKYJISIPHOM (hopMyITBI "Tipocsemen ypOKe HH(pOpMALHH.
OpPraHUYECKOTO COCAMHEHHS TI0 Macce e
(o0beMy)  TPOAYKTOB  CTOpPaHMS;
pacuéThl MO YPaBHEHUIO XUMHUYECKON
peaxIuu.

34 | KourpoasHasi padora Ne 3 o teme

Apomaruyeckue
(apensr)

YTIEBOIOPOABI
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35

AHann3 KOHTPOJILHOHM paboThI IO TeMe
Apomartuyeckue YTIEBOIOPOABI
(apeHnr)

2.4 | IlpupoaHbIe HCTOYHUKH Tpenaxep - UCHOJB30BaTh W
YIJIEBOIOPO/IOB M UX NepepadoTKa "O6mako aHaJM3UPOBATh B
36 | Ilpupoansiii ra3. [lonyrueie HedTsHbIC 3HaHU". npouecce y4eOHON M
razel. Hedthb u €€ mpoucxoxaeHue. Xumus. HCCIIEIOBATEIBCKOM
KaMeHHbI yronb W HOPOAYKTHI €ro 10 xnacc, JESITEIbHOCTH
nepepadoTKH. 000 nHpopmaIuio 0
37 | Cnocobsl  mepepaborku  HedTH: "OU3NKOH BIIMSIHAN
IIEPETOHKA, KPEKUHI (TEpMUYECKHIA, Jla6" IPOMBIIUICHHOCTH,
KaTaTUTHYECKHIA ), puGopMuHT, CEIIbCKOTO  XO03sMCTBa
nuponn3. [IpoaykTel mepepabOTKu n  TpaHCIIOpTa  Ha
HeTH, ux IPUMEHEHNE B Z.LABS COCTOSIHUE
MIPOMBIIIJICHHOCTH U B OBITY. Touka pocra. | okpyxarouei
38 | KameHHBIH yroiib W OPOIYKTHI €ro [udposas IIPUPOHON CPEJIbI.
nepepaboTku. JlabopaTOpHBIN OIIBIT: nabopartopust
03HaKOMIJICHHUE c oOpa3zamu 110 XMMHH.
IJIACTMACC, KAy4YyKOB U PE3UHBI.
Jlabopamopnvie onvimul: - / http.s:/ /ege.sd
03HAKOMJICHUE c oOpa3zuamu amgia.ru/
TUIACTMACC, KAYTYKOB M PE3UHBI.
39 | I'eHeTnueckas CBS3b MEXAY
pa3IMYHBIMU KJlaccaMu
YIJIEBOIOPOIOB. YopakHeHus: 1o
COCTaBJICHUIO YIPa)KHEHUU o
[[ENOYKE MPEeBPALICHHIA.
I'asiorennpou3BoaHbIe
2.5 | yr;ieBoaopoaos
40 | DaekTpoHHOE CTpOECHHE
raJIOreHONPOU3BOHBIX - OTBETCTBEHHOE
YTJIEBOJOPOIOB. Tpenaxep OTHOILIEHUE K CBOEMY
I"anoreHnpou3BoHbIE "06Ha§f’) 3710POBBIO U
YIJIE€BOJOPOAOB:  (H3UYECKHE M SHAHAM . YCTaHOBKA Ha
XUMHUYEeCKHe  cBoHcTBa.  Peakuuu XHMPA. 3J10pOBBIil 00pa3
3aMeIIeHUs] TaJoreHa Ha TUIPOKCHII, (lj(ggacc, KHU3HH (370pOBOE
HUTPOTPYIIIY, [UaHOTPYIIY, " DUBHKOH NUTaHue, COOMI0IeHUE
aMUHOTPYIITY. [eiicTBue Ha 726" TUTHEHUYECKHX
raJIOTeHNPOU3BOJHBIE  BOJHOTO U MIpaBuI,
CIIHPTOBOTO PAaCTBOPA MIETOYH. cOaTaHCUPOBAHHBIH
41 | B3auMopeiicTBUE JUTajJOr€HAJIKAHOB C PEXKUM 3aHATHI U
MarHueM W 1uHKOM. [loHsaTHe O OTIBIXA, PEryIspHast
METaJUIOOPTaHUUYECKUX COEUHEHHSIX. ¢buznueckas
Hcrnionbs30BaHKe rajaoreHIpon3BOIHBIX aKTUBHOCTb).
B OBITY, TEXHUKE U B CUHTE3E.
42 | Tlpaktuueckue  pabora: Ne 1.
[Tony4yeHne »THICHA W W3YyYEHHE €ro
CBOJNCTB.
43 | KouTposbHasi  pa6ora Ne 4
YTI1eBo10pObI
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Pa3znen 3. Kucaoponconep:kamme oprannyeckue coenunenns ( 41 4.)

3.1 | Cnuptsl. ®eHoa 11
44 | TlpenensHble OJHOATOMHBIC CITHPTHI. 1 https://m.
CTpOeHI/Ie MOJICKYII (Ha npuMepe edso0.ru - YBOXEHUE K TPYAY U
METaHOJIa u ATAHOIIA). pe3yibTaTam
I"'oMonornyeckuii pan, oOmias ?ﬂeKTpOHHH TpynoBoii
dbopmya, n3oMepusi, HOMEHKJIATypa U i [IeATEIIBHOCTH:
KJaccupukanus CnupToB. u3nueckue oOpa3oBaren
CBOICTBa CIUPTOB. BoOpo1HAS CBSI3B. bHBIN
45 | Xumudyeckre ~ CBOWCTBA:  pEaKIMh 1 pecypc ) CHOCOGHOCTE
3aMelleHus, JIETUIPATalNY, "JlomMarinue ajanTHpOBATHCA .
OKHCJICHMS, B3aHUMOJCHCTBHE C 3ajaHus.
OpTaHWYECKHMMU U HEOPraHWYECKUMU Cpennee CTpeCcOBRIM
kucioraMu. KadectBennas peaknusg Ha obee CUTYyallniaM "
OJIHOATOMHEIE CITHPTHI. obpa3oBanue. | MCHAIOMUMCSH
46 | dusuonoruyeckoe Aedicteue sranoma | 1 | Xumusa", 10 - | CONMATLHBIM,
A METaHOJa Ha OpPraHu3M 4YeJIOBEKa. 11 MH(pOPMALMOHHBIM |
Crioco0Obl TONy4eHUs] ¥ MPUMEHEHHUE KJace, IIPUPOJHBIM
OIHOATOMHBIX CIIUPTOB. AO yCIOBUSIM, B TOM
47 | Tlpocteie 3¢upHl, HOMEHKIATYpa | 1 U3natensct | gucne OCMBICIISAS
uzomepusi. OCOOEHHOCTH (HU3HUECKUX 0 COOCTBEHHBIN OMBIT H
1 XUMHYECKHX CBOMCTB. "[Ipoceenien BBICTpaUBast
48 | MHOroaTOMHBIE CIIUPTHI: 1 ue" NalbHENIINE 1IN,
STHJICHTIJIMKOJIb u JIIULEPHH. ?peHamep
dusznueckrue 1 XMMUYECKHE CBOMCTBA: 06113{‘0
peakiy 3aMeIEH s, B3aUMOJICHCTBHE 3HaHUH".
C OPraHMYECKUMHU U HEOPTaHUUYECKUMU XUMASL.
KHCJIOTAMH, KAaUeCTBEHHAs PEaKys Ha (1)00181300, - 0CO3HAHIE BAKHOCTH
MHOTOaTOMHbIE CIHPTHI. DKo 06yuenus Ha
JlabopamopHnuiil ONbIM :—PEaKIHsI a6 MPOTSKEHUH BCei
riunepuna ¢ rupokcuiom meau(1l) SKU3HU TS yCTIELIHOM
49 | ®dusmonornueckoe  AeiicTBHe  Ha 1 DEKTPOHHEI npodecCHOHaNbHOI
OpTraHu3M YeloBeKa. CriocoOsl i NeATebHOCTH i
TIOJTyYCHUS u MIPUMCHCHUE oBpasosaren | PA3BHTHE
MHOTOaTOMHBIX CITUPTOB. sEEHE pecype HEOOXOTHMBIX
50 | ®enou. Crpoenue MOJIEKYJIBI, 1 "SI cnam EI'D, | YMEHHIT U1 9TOTO;
B3aMMHOE BIIUSTHUAE THAPOKCOTPYIITIBI U
OeHzonpHOTO  siApa.  Dusnyeckue Cpenuee
cBoifictBa  ¢eHoma.  OcoGeHHOCTH obuee 6
XUMHYECKMX  CBOMCTB  (heHOmA. obpasosanue. | “TOOYAUICHHIE
KadecTBeHHbIE peakIK Ha (PeHOJI. Y4eOHsrii HIKOJILHIKOB
51 | Tokcuunocts  (eHoma.  CrocoObl 1 MOIyIr IO COOMOMATE, Ha ypoKe
MOJIyYeHUs U IpUMEHEeHHe (PeHona. PCIICHHIO odmenpuHATHE
®eHondopMalTbIerHIHas CMOJIa TPYIAHBIX HOPMEI gOBeHeHM’
52 | llpakTuueckast padora: Ne 2./ 1 sajjannit  mo | PABHIA ODIICHHA €O
Pemenune skcniepuMeHTaIBHBIX 3a/1ay y4eOHOMY CTapILMA
1o TeMe «CupThl U (HEHOIIBIY; HPEIMETY (yamTensmi) "
53 | Pemenne  pacyéTHbIX 3amay Ha | 1 "Xumus". 10 | CBCPCTHHKAMH
- 11 xmacchr", (IIKOJIbHUKAMHU),

OMPCACIICHUEC JOJIM BbIXOJAa MHPOJAYKTa
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peakuuu oT TEOPETUYECKHU AO NPUHIUIBL  y4eOHOM
BO3MO>KHOT'O W3natenbCcTB | IUCHUTUIMHBL u

54 | KonrpoabHasa pa6ora Ne 5 mo teme | 1 0 caMOOpraHu3alHH.
Cruptel. DeHossl

3.2 | KapOoHuJabHbIe COeIMHEeHHUS: 21
anbaeruabl 1 KeToubl. KapooHoBbIe
KN CJI0ThI. Ci1o:kHbIe 3¢upbl. ZKupbI

55 | KapOoHuibHbIe COCAMHEHUS: 1
aNbJIETUIbl U KETOHBI. DIEKTPOHHOE - [OHUMAHME POIH
CTPOCHHE KAPOOHMIIHOM IPYIIIIB. https://m.eds | Hayku  XuUMHH B

56 | 'omonoruueckue psiabl aabAETUIOB U 1 00.ru dbopmuposanuu
KETOHOB, 00111as ¢popmyIa, H30MEpHs U HAYYHOTO
HOMeHKJaTypa. Ousnueckue cBOHCTBa MHPOBO33PEHI.
QJIbJIETH/IOB U KETOHOB.

57 | Xumuueckue CBOMCTBA aABAECTUIOB U 1 Tpenaep
KETOHOB (peakuuu HpI/ICOGIII/IHeHI/ISI)v. "OBIAKO } npHOGpeTeHTe
[IpencraBienue o MEXaHU3ME peaKuil T — o
HYKJICO()UITHHOTO MPUCOCTUHEHHUS. X UMILSL. [LTAHAPOBAHHIO,
Oxucnierne albACTHIOB, 10 kiacc, OpraHu3aIuu u
Ka4eCTBEHHBIC PEAKINH aJIbJICTHJIOB. 000 [IPOBEICHHIO

58 | Iloxyuenue u MIpUMEHEHUE 1 " DU3HKOH VUEHHYECKUX
AIRACTHNOB. JIa6" SKCIIEPUMEHTOB:
Jlabopamopnuwiii onvim:—

OKHCJICHUE STUJIOBOTO CITUPTA B YMCHHE HaOJI0NaTh 32
anbJIeru/l  pacKalleHHOW  MeIHOM XonoM fipomecca,
NPOBOOKOf CaMOCTOSITEITLHO

59 | OnMHOOCHOBHBIC npeeabHbIe 1 [IPOTHO3HUPOBATL €TI0
kapOOHOBBIE KUCIOTEL OCOGEHHOCTH pesyipTar,
CTPOEHHSI ~ MOJIEKYJI  KapOOHOBBIX (popmymposats
KHCIOT. M30Mepusi ¥ HOMEHKIATYypa. 060BIIIeHHs 1 BBIBOJIbI
@u3nyecKue CBOWCTBA, BOJOPOJIHbBIC ?neKTpOHHH 1o . pesylipTataM
CBSI3IL i MPOBEIEHHOTO OIIBITA,

60 | XuMuyeckne CBOWCTBA: KHUCIOTHBIC 1 06pafoBaTeH MCCICAOBAHMA,
CBOWCTBA, peakuus OSTepU(UKAIHH, bHBIN COCTABIATL  OTHCT O
peaKIuu c yaacTHeM Pecypc IpojieJIaHHOM paboTe;
YIJIEBOAOPOAHOTO paJIuKaa. Homarinue

61 | [loHsTHE O MPOU3BOAHBIX KAPOOHOBBIX 1 3a/1aHus.
KHMCJIOT: CJIOKHBIE YQHPBI. Cpennee

62 | OcobeHHOCTH CBOWCTB MypaBbuHOM | 1 | oOmiee - OCO3HaHWE CBOEH
KHCJIOTHI. o0Opa3oBaHUe. | POJIM KaK TpakJTaHuHA

63 | MHoOroo6pasue KapOOHOBBIX KHCIOT. 1 Xumusa", 10 - | u norpeburens B
Oco0OeHHOCTH CBOMCTB HEIpeneabHbIX 11 YCIIOBUSAX
U apOMaTHYECKHMX  KapOOHOBBIX KJacc, B3aUMOCBSI3U
KHUCIIOT,  JUKapOOHOBBIX  KHCJOT, AO MIPUPOIHOM,
THJIPOKCUKAPOOHOBBIX KHCIIOT. N3natenbcTB | TEXHOJNOTHUECKOW UM

64 | IlpeacraBUTENH BBHICIINX KapOOHOBBIX 1 0 COLMAJIbHOU CpEI.
KHCJIOT: CTCapuHOBasl, "[IpocBenieH | mpoBeAEHHOTO OIbITA,
NAJIbMUTHHOBASI, OJIEMHOBAsI KUCIIOTHI. ne" MCCIIEIOBAHNS,

65 | CrocoObl TONyYeHHsT U MPUMEHCHHUE 1

Kap6OHOBLIX KHCJIOT.
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66

Pac4éTbl Mo XMMHYECKUM ypaBHEHUSIM
IIPU YCIIOBUH, YTO OJIMH U3 PEarcHTOB

https://ege.sd

COCTaBJSATH OTYET O
MpoJIeTIaHHOM padoTe;

HaXO0JIUTCS B M30BITKE (MMEET amgia.ru/
MIPUMECH )
67 | Cnoxuble >dupsl. 'omMonormyeckuii DIIEKTPOHHBI
psan, obmast dopmyna, uzomMepus u i
HOMEHKJIATypa. oOpasoBaren
68 | Xupbl: crpoenue, (U3MYECKHE M BHBIH pecype
XUMUYECKHE  CBOWCTBA  JKUPOB: "S cnam EI'D.
TUJPOJIN3 B KHUCIOW U IIEIOYHOMN Cpennee
cpefiax. oOee
69 | Ocobennocru CBOICTB JKUPOB, obpasoBaHue.
COIEpIKAIMX OCTAaTKU HEIPENeIbHBIX YuebHblii - OpuCHTamMsA  Ha
JKUPHBIX KUCJIOT. JKUpBI B IPUPOJE. MOIYNb IO | IPUMCHEHHE 3HAHUH
70 | MbUIA KaK COJIM BBICIIMX KapOOHOBBIX PCHICHHIO U3 COLMAIBHBIX W
KHCJIOT, UX MOIOIIIee JeHCTBHE. TPYAHBIX CCTCCTBCHHBIX  HAyK
71 | Mpakrnueckne padorer Ne 3: 3aJlaHuil 110 | JUIA PELIEeHMs 3a7ad B
PelieHre SKCIIEPUMEHTAIBHBIX 3a/1a4 y4eOHOMY obmactu 5
no teme «KapOOHOBBIE KHCIIOTHI. HPpEAMCTY OKPYXAIOIICH  CPCIIB,
CoKHbIE 53UPDD». "Xumuga". 10 | mmanupoBaHus
72 | Tenermdeckas CBS3D MEKTY - 11 xmaccel", | MOCTYNIKOB M OLIEHKHU
PA3TMHBIMU AO 150, BOSMOKHBIX
KIIaccaMu YIJIEBOIOPOTIOB. W3narenscTs NOCHENCTBAN JUIS
VipaxkHeHHs 110 COCTABJIEHHIO o OKPY’KatOIICH CPE/bI.
yIpaKHEHHI 1o 1IETIOYKe TIpoceeruenn
MIpEBpAILICHUH. ©
73 | PacuéTHbIe 3a0a4n: — 10 KOJIMYECTRY
BellecTBa (Macce, 00beMy) MPOTYKTOB
PEaKIMy /WM UCXOTHBIX BEUIECTB
74 | PacuéTHbIE 3aaUN: — PELICHHE
pacu€THBIX 3aJad Ha OIPEICICHUE
O BBIXOJA MPOJYKTa pPEaKIHH OT
TEOPETUYECKH BO3MOKHOTO
75 | KonTpoJabHast pagora Ne 6 mo Teme
«KapOonoBbie  KHCIOTBIL. CIlI0KHBIE
3UPBD».
3.3 Yri1eBoabl
76 | OOmasi xapaKTepUCTHKA YTJIEBOJIOB.
Knaccudukanus yrieBogoB (MOHO-,
- UTIOJTHCAaXapHU/IbI). - WHTEpEC K
MoHocaxapuabl: TIIOK03a, (QpyKTo3a, https://m.eds | mpakTu4ecKkoMy
pubo3a, TrajlakTo3a, JEe30KCHpPHOO03a. 00.ru u3y4deHuto npodeccuii
Ou3nyecKkue CBOMCTBA M HaXO0XKJICHUE U Tpyda pa3IUuyHOTO
B ipupoze. DoTocunres. polia, B TOM 4HCJE Ha
77 | XuMHUYecKre CBOMCTBA TIIOKO3BL: C OCHOBE MPHUMEHEHHS
Y4aCTHEM CITUPTOBBIX W aJIbJIETUIHON Tpenaxep M3y4aeMoro
IpyNI, COMPTOBOE M MOJOYHOKHUCIIOE "O06nako IIPEIMETHOTO 3HAHMUS;
OpokeHue TIoKo3bl. JlabopaTtopHblit 3HaHUM".
OTIBIT:-B3aUMOJICHCTBHE pacTBopa XuMmus. - TOTOBHOCTH K
TF0K03BI ¢ THaApokcuom meau(1l); 10 xnacc, Y4acCTHIO B
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78 | [IpuMeHEeHHE TIIIOKO3bI, €¢ 3HAYCHHE B 1 000 T'YMAaHUTapHOU
KUZHEJEATCIIbHOCTH OpraHu3Ma "OU3nKoH NEITENbHOCTH

79 | Oucaxapupl: caxapo3a, Majbro3a Hu 1 Jlag" (BOTIOHTEPCTBO,
nmakto3a. BoccraHaBnmuBarmomme U IIOMOILIb JFOJISIM,
HEBOCCTAHABIMBAIOLINE TUCAXaPHUIbI. HYXIAI0LIMCS B
I'mpponus caxapossl. Haxoxnenue B HEH);

PUPOJIE U IPUMEHEHHUE.

80 | IMomucaxapuabl: Kpaxmai, TITHKOTeH H 1
nestoao3a. CTpoeHre MaKpoOMOJIEKYI
Kpaxmalia, TJIMKOTE€HA W IIeJUTFOJIO3HI.
®du3nyeckue CBOMCTBA KpaxMmajia u - IPUMCHSATH
LEJTIOJIO3B. Tpenaxep pa3InYHBIC METO/IHI,

81 | Xumuueckre CBOWCTBA  Kpaxmaia 1 "Obnaxo HHCTPYMCHTBI U
(ruaposin3, KaueCTBEHHAs peaklus C 3HaHHUH". 3alIpOCHI ITPH IMTOUCKE
Hoaom). XWUMUYECKHE  CBOMCTBA Xumusi. u otbope
LEJUI0JIO3bl  (TMIPONIN3,  peaKius 10 xnacc, OMOJIOTHYECKOM
nojslyueHue  APUPOB  IEIUIIOIO03bI). 000 vH(pOpMayy 1T
Jlabopamopmuwiii onvlm: — "Ou3MKOH JaHHBIX U3
B3aMMOJICVCTBHE Kpaxmasa ¢ HOJA0M JIa6" MICTOYHHUKOB C y4ETOM

82 | Ilonsitre 00 UCKYCCTBEHHBIX BOJOKHAX 1 TIPE/IOKECHHOM
(BUCKO3a, alleTaTHBIHN IIICIIK). y4eOHOM 5

83 | I'eneTnyeckast CBS3b MEKIY KJIaccaMu 1 Oromor4ecKoi
KHCIIOPOJCOEPIKAIINX ~ OPTaHMYECKUX 3ajatu.

COEIMHEHUH. O0600611EeH1E Hu
CHCTEMaTU3als 3HaHUII.

84 | Kontpoannasa pabora Ne 7 mo Teme 1
Kucnopoaconepxamue opraHmdecKue
COEJIMHEHUS
Pasnen 4. AzoTconepxkamme opranudeckue coeqnuenus (12 4.)

4.1 | AMunbI. AMMHOKHCIO0THL Bejku 12

85 | AMUHBI — OpraHUYECKHE TPOU3BOHBIC 1
amMmuaka. Knaccudukanuss aMUHOB: https://m.eds | - dopmupoBanue
anudaTuyeckue €W apoOMaTHYECKHE; 00.ru [IEHHOCTHOTO
MIEPBUYHBIC, BTOPUYHBIC ¥ TPETUIHEIC. OTHOIICHHUS K
Ctpoenue Moinekyn, obmas Gopmya, OTE€YECTBEHHOMY
U30MEpHUs gneKTpOHHH KYJIBTYPHOMY,

86 | Xumuueckoe CBOICTBA 1 oGpasosaren HUCTOPUYECKOMY u
anmuaTHIecKuX aMUHOB: OCHOBHEBIC bHEI HAYYHOMY HAaCJEIHIo,
CBOICTBa, aJKUIMPOBAHUE, PEAKIIUU C pecype MOHUMAaHUS 3HAYCHUS
a30TUCTOU KHCJIOTOM. Comn "lomamnue | XMMHYECKOH HAayKH B
ANKUJIAMMOHMUSL. 3a/1aHMs. KU3HU COBPEMEHHOTO

87 | AHUIMH — TPEJCTaBUTENIb aMHHOB 1 Cpennee 001ecTBa,
apoMaTH4YeCcKoro  pszaa. CTpoeHHe ob1ee CIIOCOOHOCTH BJIAJIETh
aHWIMHA. B3aumHoe BIMsiHUE TPy 00pa3oBaHKe. | 10CTOBEPHOM

88 | OcoOeHHOCTH XUMHUYECKHMX CBOMCTB 1 Xumua", 10 - | pupopmartmeii 0
aHunuHa. KauecTBeHHbIE peaknMu Ha 11 IEPEIOBBIX
AHUJINH. iﬂgcc’ JTOCTHIKEHHAX u

89 | CrocoObl moNydeHHEe M MPUMEHCHHUE 1 W31aTenbeTB OTKPBITHAX MHPOBOﬁH
annpaTHIECKUX aMUHOB U aHWJINHA U3 o OTCHCCTBCHHOU

XUMHUH,

HUTpoOeH30Ma. Pacuémuvie 3adauu:

27


https://m.edsoo.ru/
https://m.edsoo.ru/

pemieHne  pacu€THBIX  3aJad  Ha "IIpocBelIEH | 3aHHTEPECOBAHHOCTH
OTIpeNieNIeHUe JOIH BBIXOJA MPOIYKTa ue" B HAyYHBIX 3HAHUAX 00
peakuun oT TEOPETUYECKH YCTPOHCTBE MHpa U
BO3MOKHOTO 00I11eCTBA;
90 | AmuHokucnorel. Homenknarypa wu 1 ?HCKTPOHHH
uzomepusi. OTenbHbIC PEICTABUTEIH 1
0-aMHUHOKHUCJIOT:  TJIMIIMH, QJIaHWH. O6pav30BaTeH
du3HUECcKrEe CBOICTBA AMHHOKHCIIOT. BHBIM PECype | - IPUBHUTHE
91 | Xumuyeckue CBOWCTBA aMHHOKHCIOT 1 Acnam EID. | 5ionornueckn
KakK aM(pOTEepHBIX OpraHM4YCCKHUX Cpentice 1e1eCco000pa3Horo
COCIMHEHUH, peaxiys obmee OTHOIICHHUS K IPUPOJIC
HOJIMKOH/ICHCAIHH, oOpazoBaHue o0p a30BAHUC. | yak HCTOYHHUKY JKU3HH
HENTUIHON CBS3H. YeOnblii Ha 3emie, OCHOBE €&
92 | Benku Kak MOPUPOJIHBIC MOJIUMEPBI. 1 MOAYIL 1O | cymecTBOBanwMs,
[lepBuyHasi, BTOpUYHAST M TPETUYHAs PCILCHUIO NOHMMaHHus NCHHOCTH
CTpyKTypa  OenkoB.  XUMHUYECKHE TPYJHBIX 30pOBOTO 1
CBOMCTBA OEIIKOB: TUJIPOIIA3, 3aflalllil - IO | GesomacHoro  o6pasa
JieHaTypalys, Ka4eCTBEHHBIEC PEeaKIUU yeOHOMY KA3HY,
Ha Oenku. JlaGopaTOpHBIA  OMBIT: gl)p(ez[MeT"y 10 OTBCTCTBCHHOI'O
KauecTBeHHbIE peaklMU Ha OEJIKH. ] lpllﬁlfz;c.cm" OTHOILICHUA K
93 Pacuémnvie 3a0auu: onpeneneHue 1 AO > | cobcTBEHHOMY
MOJIEKYJISIPHOI bopmyIbl 7 e —— usmaeckomMy u
OPraHU4YEeCKOro BEILlECTBA o R NICUXUYICCKOMY
MAacCCOBBIM JOJISIM aTOMOB 3JEMEHTOB, Ipocsemen 3MOpPOBBIO, OCO3HAHMA
BXOJAIIMX B €ro COCTaB, IO Macce HEHHOCTH
(00beMy) HPOAYKTOB CrOpaHHUs; IIO © COOMIONCHNUS  MPABUI
KOJIMYECTBY BellecTBa (Macce 00beMy) Oe3omacHoro
MPOJIYKTOB PEAKIIUU W/HIU MCXOTHBIX HOBEACHNUA 1pu
BEILECTB. paboTe ¢ BemecTBamu,
94 | IpakTuyeckass paGora: Ne 4, 1 a TaKKC B CUTYyalHsX,
PelieHre 3KCIIEPUMEHTAIBHBIX 337134 Yrpoxaromux
o TeMe «A30TCOIEpIKAIIHEe 3/0POBBIO 1 HKHU3HH
OPraHUYECKHE COCAUHCHUS» Tpenaxep JIFOAICH.
95 | IpakTuyeckass padora: Ne S, 1 "06Ha§f’)
PemieHne SKCHEPUMEHTANBHBIX 3a7a4 SHaHWH .
o Teme «Pacrno3HaBanue i%/IMHH'
OPraHNYEeCKUX COCTUHECHUIN. 0 Olgiacc,
96 | KonrpoanHasi padora Ne 8 mo Teme 1 " DUIHKOH
A3zoTcoaepkaiue OpTraHUYECKHE T1a6"
COEIIMHEHUs
Pa3nen 5. Boicokomosiekynsipabie coeguHenns ( 6 4. )
5.1 | BpIcOKOMOJIEKYISPHbIE COeTUHEHHS 6
97 | OcHOBHBIE TOHATHUS XUMHU 1 https://m.eds | - WHTEpEC K
BBICOKOMOJIEKYJIIDHBIX ~ CO€IMHEHHIA: 00.ru MPAKTUYECKOMY
MOHOMEp, TIOJHMMEp, CTPYKTYpHOE M3ydeHuro mpodeccuit
3BEHO, CTENeHb  MOJIMMEpU3allny, U Tpyda pPa3IUYHOTO
CpemHsIs MOJIEKYJISIpHAsE ~ Macca. DJEeKTPOHHBI | pOjAa, B TOM YHUCIE Ha
OCHOBHBIE METO/IbI CHHTE32 i OCHOBE IPHUMEHEHHS
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BBICOKOMOIJICKYJIAPHBIX COG,I[I/IHGHI/Iﬁ -
MOJIMMEPpHU3alNA U ITOJTUMKOHOCHCAI .

98

[TonmumepHbIe MaTepUaIbl.
ILmactmaccel (monmMATHIIEH,
MOJIMIIPOTUJICH,  TTOJMBUHUIIXJIOPH/I,
MOJIMCTUPOJI, TOJIUMETHIMETAKpUIIaT,
MOJIMKApOOHATHI,
nonudTHIIeHTepedTanar). Y Tuam3anus
1 TiepepaboTKa MIacTHKA.

99

Bonokna:  HarypaiibHble  (IIEpCTb,
IIEJIK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHUE
BOJIOKHA (KaIlpOH U JIaBCaH).

100

IIpakTnyeckas  padora Ne 6.
Pemienne sKcnepuMEHTAIBHBIX 3a1ady
1o reme «Pacno3naBanue

IJIACTMACC U BOJIOKOH»

101

HroroBasi koHTpoOJIbHasi pabora 1no
KYPCY OPraHM4ecKoil XMMHH

102

AHanu3 KOHTPOJIbHOM paboThI

obpazoBaren
bHBIN

pecypc

" JlomarHue
3a/laHusl.
Cpenuee
obmree
obOpazoBaHmUe.
Xumusa", 10 -
11

KJ1acce,

AO
N3parensctB
0
"[Ipocsenien
ue"

M3y4aeMoro
MPEIMETHOTO 3HAHMUS;
- pa3BuTHE
CIOCOOHOCTH
NPUMCHSTh  3HAHWUS,
MOJIy4aeMble npu
WU3YYCHUH XUMUH, IS
pelieHus 3ajad,
CBSI3aHHBIX c
OKpYy>Karoleu
IIPUPOJHOM  Cpenoi,
MOBBILICHUSI  YPOBHS
3KOJIOTUYECKOU
KYJIbTYpPbI, OMIO3HAHUS
rI100aTBHOTO
Xapakrepa
IKOJIOTHYECKUX
npoOjieM W IMyTed HX
pelieHus
MOCPEACTBOM METOOB
XUMUH.
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TeMaTnuyeckoe MIaHMpoBaHue nNporpamMmsbl 1o xumuu 11 kiaacca (102 4.)

No | HammenoBanus paznenoB u teM | Kou- DJIEKTPOHHBIE JeqaTrenbHOCTh yUUTEINs
n/n IIPOrPaMMBI BO (uudposrie) C Y4ETOM IPOrpaMMBI
4acoB | oOpa3oBaTelbHBIC BOCIIATAHHUSI
pecypcsl
Paznen 1. Teopernueckue ocHoBbI xXuMum ( 39 4.)

1.1 | Ctpoenne aToma. 9 - dbopMupoBaHue
IMepuoanyeckuii  3aKOH W https://m.edsoo.ru LIEHHOCTHOTO
Ilepuoanyeckas cucrema OTHOIICHHS K
XUMHYECKHX 3JIeMEeHTOB OTEYECTBCHHOMY
.. MeHnaeJieeBa KYJIbTYPHOMY,

Atom. CocTaB aTOMHBIX sIJIEp. 1 Tpenaxep "OO61aKko | HCTOPUUECKOMY u

1 XUMUYECKUI AJICMEHT. 3HaHuit". Xumus. HAYyYHOMY  HACJIEJIHIO,
H3oTOmBLI. KopmyckynsipHo- 11 xnacc, MOHUMAaHHs  3HAYCHUS
BOJIHOBOM yaausM, 00O "®uzukoH XUMHUYECKON HayKu B
JIBOMICTBEHHAS pupoaa JIag" KU3HU COBPEMEHHOI'O
DJICKTPOHA. o0rmiecTBa,

2 | DHepreTMveckue YpOBHU H 1 CIIOCOOHOCTH ~ BIIQJICTh
MOyPOBHH. ATOMHBIE JIOCTOBEPHOM
opOuTaIH. Kinaccudukanus nHpopmaruen 0
XMMHYECKHX 3JIEMEHTOB (s-, -, DNEeKTPOHHBIN HEepeaOBbIX
d-, f- DIIEMEHTEI). 00pa3oBaTeNbHBIA | TOCTHIKCHHUSIX u
Pacnpenenenne 31eKTPOHOB 1O pecypc OTKPBITHSIX MHPOBOW U
ATOMHBIM OpOUTAIISIM. "JloManiHue OTEYECTBEHHOW XHMMUHU,

3 | DnexkTpoHHBIE  KOH(UTYpaIuH 1 3aJJaHHs. 3aUHTEPECOBAHHOCTH B
atomoB anemeHtoB [ — |V Cpennee oOmiee HAy4YHBIX 3HAHUAX 00
IEPHOJOB B  OCHOBHOM U obOpasoBaHue. YCTpOHCTBE MHUpa U
BO30YKIEHHOM COCTOSIHHH, Xumusg", 10 - 11 oOmecTBa;
SJIEKTPOHHBIE  KOH(UIypaluu KJacc,
uoHOB. [lonstne 06 oSHeprum AO UznarensctBo | - IIPUBUTHUE
VOHU3ALUH, SHEPTHHU CPOJICTBA K "IIpocsemenue” 9KOJIOTUIECKU
HJIEKTPOHY. 11€J1ec000pa3HOro

4 | DneKTpoOTPULIATENbHOCTb. 1 OTHOIIEHUS K NPUPOJE

5 | [lepuoauueckuii  3aKOH U 1 KaK HCTOYHUKY KM3HU
[Teproauueckas cucrema Ha 3emyie, OcHoBe e
XUMHUYECKHMX dneMenToB  JI.U. CyHecTBOBaHNA,
MeHzeneesa. CBS3E MOHUMaHHs I[EHHOCTHU
[leproaMYECKOTO  3aKOHA U OJEKTPOHHBIH _ | 3AOpOBOTO u
Tepuomeckoii CHCTEMBI oOpa3oBaTenbHbId | Oe3omacHOro  obOpasa
XAMIUECKAX  SIEMEHTOR € pecypc " caam | )KM3HU, OTBETCTBEHHOTO
COBPEMEHHOI1 TeopHeil CTpOEHHs EID. Cpennee | oTHOMmEHUS K
ATOMOB. ob1ee COOCTBEHHOMY

6 | 3akoHOMepHOCTH  W3Memenms | 1 | 00pasoBaue. (usmaeckomy "
CBOWCTB XMMHUECKUX HJIEMEHTOB VuebHbli  MOLYIb | ICHXHYECKOMY
W 0BpA3yeMBIX HMH TPOCTHIX I o PEIICHHIO | 3/10POBbIO,  OCO3HAHMUS
CIIOKHBIX BEMIECTB [0 FPYTITIAM I TPYAHBIX 3aJaHUN | HEHHOCTH COOJIOJCHHUS
MepHO/IaM. o y4eOHOMY | TpaBUJ  0E€30I1acCHOTO

7 | 3HaueHue [IEPUOIHYECKOTO 1 ?peHMeT"y noBe/ieHns npy padore
saxona J|.W. MeHierneesa. Xumug". 10 - 11 | ¢ BemecTBaMHu, a TaKxke
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8 | YopaxkHeHuss Ha  BBIABJICHHE KJj1acchol", AO | B CUTyalUsX,
CBOMCTB XUMHYECKHX DJIEMEHTOB W3natenbcTBO YTPOKAIOLIUX
u ux COCTMHEHHIA 1o 3MI0POBBI0O U JKU3HU
noiyoxeuuro B IICXD. JIIOJIEN.

9 O0001menrne U cucreMaru3amus 1
3HAHUI 110 TEME.

1.2 | CTpoenmue BemecTBa. 11
MHuoroo0pa3ue BelecTs

10 | Xumuueckas CBSI3b. Bunasr 1
XAMHYECKON CBSI3U:
KOBaJICHTHasI, HMOHHas, Tpenaxep "O06nako
METAJINYECKAsL. 3HaHuil". Xumus.

11 | MexaHU3MEI o0Opa3oBaHUs 1 11 xnacc,
KOBAQJICHTHON CBSI3U: OOMEHHBIN 00O "®uzukoH - pa3BUTHE
u JOHOPHO-AKIENTOPHBIH. JIab" CIIOCOOHOCTH
OHeprus ¥ JJIMHA  CBA3M. MIPUMEHSATD 3HAHWS,
[TonssipHOCTH, HAIPABICHHOCTH U MOJIy4aeMble pu
HACBII[AEMOCTh W3YYCHUH XUMUH, s
KOBAJICHTHOM cBsi3u. Kpartnsle peLieHns
CBSI3H. 3KOJIOTUYECKOU

12 | Bogopoanas CBSI3b. 1 DJIEKTPOHHBIN KYJIbTYpPbl, OIIO3HAHUS
MesKkMOoJIeKyIsIpHbIE 00pa30BaTeNbHBIA | TTI00AILHOIO XapakTepa
B3aUMOJICHCTBUSI. pecypc HKOJIOTMYECKUX

13 | BameHTHOCT, W  BaJICHTHBIC 1 "omamnue npodeM H Imyreid ux
BO3MOKHOCTH aTOMOB. 3a/laHus. pCIICHHAA
['ubpuuzanms aTOMHBIX Cpennee oOmiee
opb6uTaneit. CBs3b 3JIEKTPOHHOM obpasoBaHue.
CTPYKTYpPBI MOIJIEKYJI C UX Xummst", 10 - 11
T€OMETPUUIECKUM CTPOCHUEM Kijace,
(Ha npuMmepe COCIMHEHUI AO Uzparenscto
3JIEMEHTOB BTOPOTO TIEPUO/IA). "IIpocsemnienue" - yMeHue BbIOHMpATH,

14 | IlpeacraBneHue 0 KOMIUJIEKCHBIX 1 aHAJIN3UPOBATh u
COCUHEHHUSIX. CocraB HHTEPIPETUPOBATH
KOMIUIEKCHOTO HOHA: HH(pOPMAIHIO
KOMILJIEKCOOOpa30BaTelib, pasjIM9HBbIX  BUAOB H
JIMTaH[bI. Koopaunanmonnoe Gopm mpencrasnenwys,
YUCIIO. Homenxumarypa 110JIy9acMyt0 U3 Pa3HBIX
KOMILJIEKCHBIX COEIMHEHUI. Z.LABS MCTOYHHKOB  (HAY4HO-
3HaveHue KOMILICKCHBIX Touka pocTa. | nomyJsipHad
COEIMHEHMII. [TonsiTue 0 [udposas JMTeparypa
KOOPIMHAIIMOHHOM XHMHH. naboparopust MO | XMMHYECKOTO

15 | BemectBa MONEKYJISIPHOTO U 1 XUMHH. COZICPKAHMA,
HEMOJIEKYJIIPHOTO CTPOCHHUS. CIIPaBOYHBIC  TIOCOOMS,
Tunst KPUCTAITTHICCKUX pecypcel  MuTepHeTa);
pemeToK (CTPYKTYp) U CBOMCTBA KPUTHYECKH OLICHUBATH
BeIIECTB. MIPOTHBOPECUUBYIO "

16 | TonsTtue o JHCTIEPCHBIX 1 https://videouroki.n | HegocToBepHYIO

et/ UHPOPMAIIHIO;

cucreMax. VIcTUHHbBIE pacTBOPBI.
IIpencraBienne O KOJUIOMIHBIX
pacTBOpax
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17 | Croco6s1 BBIPAKCHUS 1
KOHIEHTpaluu PacTBOpOB:
MaccoBasi JIOJI1 BEIECTBa B
pacTBope, MOJIIpHast
KOHIICHTPALHSI. - OpueHTanMs  Ha
18 | HachlllieHHbIE U HEHACHIILICHHbBIE 1 https://m.edso0.ru | npuMeHEHHE 3HAHUN U3
pacTBOPBHIL, PacTBOPUMOCTb. COIIMAIIBHBIX u
Kpucrannoruaparsl. €CTECTBEHHBIX HAYK JIJIS
19 | Pacuémmule 3a0ayu; c 1 Tpenaxep "OOmako | pemieHuss  3agad = B
HCIIOJIb30BAHUEM MOHSITUH 3HaHUI". XUMHUsl. 00JacTH  OKpY KaroIiei
«MaccoBast J0JII PaCTBOPEHHOT'O 11 knace, CpClbl, INIAHMPOBAHUA
BEILIECTBAY, «MOJIIpHAs 000 "duzukoH MOCTYIKOB M OLICHKH MX
KOHI[CHTPALIHSDY JIaoc" BO3MOIKHBIX
20 | KonrpoabHas padora Ne 1 mo 1 TIOCIICICTBHUM AL
TeMam Crpoenue aToMa. OKPY’KatOIICH CPEIbI.
ITepuoanueckuit 3aKOH 51
[Tepuoanueckast cucrema
XUMUUYECKuX ayiemeHToB J[.H.
Menneneena. Crtpoenue
BEIIIECTBA. Muoroo0pasue
BEIICCTB
1.3 | Xumunueckue peakuuu 19
21 | Knaccudukamuss  XUMHYECKHX 1
peakiuii B HEOPTaHUYECKOW U - uHTEepeca K
OpPraHu4eCcKOi XMMHH. MPAKTUIECKOMY
22 | 3akOH  COXpaHCHHS  MaccChl 1 U3y4eHuIo npodeccuii u
BEIIECTB; 3aKOH COXpAaHEHHUS M . Tpyaa Pa3IMIHOTO
NpeBpalleHus] SHEPTUd  MpH DIEKTPOHHBIH _ | poma, yBaxenme K
XUMHYECKHX PEaKIUsIX. 06pasoBaTeIbHbIH TPyAy U pe3ylibraTam
23 | TemnoBsbie 3 dexTs 1 Ezcypc TPYIOBOI
XUMHUYECKHUX PEAKIIHIA. OMAIITHHIC NeSTeNbHOCTH, B TOM
TepMoxuMHuueckrue ypaBHEHUSI. Sa/iaHHA. YyHucie  HAa  OCHOBE
24 | CKOpOCTh XMMHUYECKOH PEaKIIHH, 1 (():é) e;[Hee obmee IIPUMEHCHHA
€€ 3aBHCHMMOCTb OT pPa3JIMYHBIX p 3OEaHHe' TPEIMETHBIX 3HAHUH 110
Xumua", 10 - 11 .
daktopoB.  ['omorenueie U Knace, XAMHH,
reTeporeHHble pEaKIMH. AO Vaatenserso
Karanu3 u karanu3atopsl. "I "
25 | IlpakTuyeckass padora Ne 1. 1 POCBCIICHHE - YCTaHOBJICHUE
BnusiHue paznuuHbix (pakTopoB AOBCPHTCIIBHBIX
Ha  CKOPOCTb  XHMHYECKOU OTHOIICHUH MEXIY
peakiun | yUUTEIEM u ero
26 | OGparumble 1 HeoOpatumble | 1 TpeHaivae P "OBMAKO | yyeqan,
3HaHUU". XUMHUSL. CII0COBCTBYIOINX
peaKIuu. XUMHUECKOe 11 Knac, OSTIEHCAL
paBHOBECHE. Koncranra 000 "DHINKOH Soon y
XUMHYECKOTO paBHOBeCHSL. T1a6" prATHIO
@DakTOphl,  BIWSIONIAC  HA yqamuMucest
HOJIOKECHUE XUMHUIECKOTO TpebOoBaHH# 1 TPOCHO
paBHOBECHSI: TeMIleparypa, YUUTCIIA, TIPUBJICHCHAIO
JaBJICHHE ¥  KOHICHTPAIUH nx BHUMAHIA K
BEIECTB,  yYacTBYIONIMX B obcysKsaemMoii Ha ypoke
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peaKIu.
[larense.

[Tpuniun Jle

27

IIpakTnyeckass padora Ne 2
BnusiHue pa3nuyHbIx pakTopoB
Ha TOJOXXEHUE XUMHUYECKOIO
paBHOBECHUS

28

Pacuémnvie 3a0auu: pacuérbl
Macchl BEIIECTBA WU O0BbeMa
ra3oB o U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce
wii  o0beMy  OJHOTO U3
YY4aCTBYIOIIMX B peakluu
BEILIECTB

29

DIEKTPOTUTHIECKAS
nmuccoruanus. CHIIbHBIC U
cna0ble 31eKTpOoauThl. CTeneHb
nucconanuu. lonnoe
npousBeneHue Bojbl. Cpena
BOJIHBIX PACTBOPOB: KUCJIOTHAS,
HEUTpaJIbHas, IIEJI0YHAs.
Bonopoansrii mokazareins (pH)
pactBopa. Jlabopamopnuiii
onvim: — OTPEJICIICHUE CPEJIbI
pPacTBOPOB BEIIECTB C TIOMOIIBIO
YHHUBEPCAIBHOTO MHJIMKATOPA.

30

I'mpponus comnent.

31

Peaxkiiun nonnoro oomena.
Jlabopamopmwiii onvim: -
IIPOBEJICHUE PEAKIUi HOHHOIO
obMeHa

32

IIpakTuyeckas padora Ne 3
XUMHYECKHE peakuuun B
pacTBOpax AIMEKTPOJUTOB.

33

OKHUCIUTENLHO-

BOCCTAHOBUTEJIbHBIE  PEAKIIMH.
CreneHb OKHCJICHHUS.
OKuCIINTE]IF 1 BOCCTAaHOBUTENb.
[Tpoueccor OKHCIICHUS "
BOCCTAHOBJICHUS. Baxkueiimue
OKHCJIUTEIN U BOCCTAHOBUTEIIH.

34

Merton >neKTpoHHOTO OaaHca.

35

QHGKTp OJIn3 pacTBOpPOB 151
pacIijiaBoB BCHICCTB.

36

an AXKHCHUA B  COCTABJICHHH
OKHCIIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ.

37

Pacuémmnule 3a0ayu.
BBIYHCIICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTAa PEaKIHH, €CIH OJHO

ONEeKTPOHHBIN
00pazoBaTenbHbBIN
pecypc "d cnmam
EI'D. Cpenuee
oOmee
obOpazoBaHmue.
Y4eOHbIl  MOAYIh
o pEIIeCHUIO
TPYAHBIX 3aJaHUMI
o yqeOHOMY
npeaIMeTy
"Xumusa". 10 - 11
Kjacchel'", AO
UznarenncTBO

Tpenaxep "O6mako
3HaHui". XuMus.
11 knacc,

000 "®us3ukoH
JIag"

ONEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecype

" lomaiinue
3aIaHusl.

Cpennee o0riee
obOpasoBaHue.
Xumua", 10 - 11
KJ1acc,

AQO M3paTensCcTBO
"[Ipoceemnienue"

Z. LABS
Touka
Hudposas
nabopatopus 1O
XUMHH.

pocra.

https://videouroki.n
et/

nHpopManuu,
aKTHUBU3AIINHI uX
MMO3HaBaTCILHOU
JIeSITEILHOCTH

- OCO3HAHHUE BAXHOCTH
oOy4eHHs Ha
IIPOTSKEHUM BCER
KHU3HH JUTS YCHICIITHOW
npodeccnoHaTBLHOM
JeSTeTbHOCTH U
pa3BuTHE
HEOOXOIUMBIX YMCHUI
IUISL 3TOTO:

- pa3BuTHE
CIOCOOHOCTH
MIPUMEHSATH 3HAHUS,
MoJIy4aeMble Mpu
W3y4YEHUU XUMUH, IS
pelieHus 3aaad,
CBSI3aHHBIX C
OKpY>Karollen
IIPUPOIHOM Cpesoi,
MOBBIIICHUS] YPOBHS
3KOJIOTUYECKOM
KYJIbTYpBbI, OIIO3HAHUS
rJI00aIbHOTO XapakTepa
9KOJIOTUYECKUX
po0JieM u myTei ux
peLIeHNs TOCPEACTBOM
METO/IOB XMMHUU;

- OCO3HAaHHE CBOEU
POJIA KaK IpaKJaHUHA
U MoTpeduTens B
YCIIOBUSIX B3aHUMOCBSI3U
IIPUPOJIHOM,
TEXHOJIOTUYECKOU U
COLIMAJIBHOM Cpex.
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U3 BEIIeCTB JIaHO B BUJE
pacTBopa €  ONpEIEICHHOMN
MacCOBOM JI0JIEN pacTBOPEHHOTO
BEIIECTBA
38 | O6o0OmEeHne U CUCTEMATU3ALMS 1
3HAHUI 110 TEME
39 | KonTpoabHas padora Ne 2 1o 1
TeMe XMMHUYECKUE PEAKLIUH.
Pazngen 2. Heoprannueckasi xummus ( 54 4. )
2.1 | Hemerauibl 31
40 | TTonoxeHWe  HEMETAUIOB B 1
Ilepuoanueckoit cucTeme - dbopMupoBaTh
XUMHYeCKuX anementoB J[.U. Tpenaxep "O0naKko | 3aMHTEPECOBAHHOCTh B
MengeneeBa M OCOOEHHOCTH 3HaHui". XumMus. COBMECTHOM co
CTpOCHUS ux ATOMOB. 11 kinace, CBEPCTHUKAMU
®duznyeckue CBOICTBA 00O "®uzukoH MMO3HABATEJIbHOU u
HEMETaJUIOB. Jla6" HCCJIEI0BATEbCKOM
41 | Bomopop. [Tonyuenue, 1 NEATEIbHOCTH npu
dusnyeckne W XUMHYCCKUC pelieHnun
CBOMCTBA (pEaKIuy C METAJJIaMU BO3HHUKAOIIHMX IPOOJIeEM
u HEeMeTalJaMH, Ha OCHOBE y4€Ta 00IINX
BOCCTAHOBJICHHE OKCHIOB W ONEeKTPOHHBIN HHTEPECOB u
coneir). T'mnpuasl. ToruBHBIE 00pa3oBaTeNbHBIA | COTJIACOBAHMS TTO3UIIMHA
SJIEMEHTBHI. pecypc (oOcyxnenusi, oOMeH
42 | T'anoreHOBOIOPOIHL. 1 "JloManrHue MHEHUSIMHU, «MO3TOBbBIE
Baskgenniue 3a1aHusd. LITYPMBI)) ,
KHCIIopoAcoaepKaIue Cpennee obuiee KOOpAnHaIu:1
COCIMHEHUS TAJIOTCHOB. 06p2130BaHI/I€. COBMECCTHBIX IIGfICTBI/Iﬁ,
43 | JlaGopaTopHbIe u 1 Xumus", 10 - 11 onpeeIcHue
MIPOMBIIICHHBIE CIIocoObI Kiace, KpUTCPUCB 110 OLCHKE
TIONTyYeHHs TaJIOTCHOB. AQO M3paTenbCTBO | Ka4eCTBA BBINOJIHEHHOMN
IIpruMeHeHne TaloreHoB M HUX "ITpocsernienne" paboThI 1 Ap.);
coenuHeHuil.  Jlabopamopmwiii
onvim: — KaUeCTBEHHBIEC PEAKIINH
HA HEOpPraHWYeCKHe HOHBI H
KaTHOH BOJIOPOJIA. Z.LABS
44 | TlpakTuyeckass pabora Ne 4. 1 Touxa pocta. | = OpHCHTAllMA Ha
Perienne  3KCIEpUMEHTATBHBIX udposas HPUMCHCHUEC 3HAHUHM 13
3a7a4 1o TeMe «[aJoreHsy. nabopatopus MO | COLMATLHBIX "
45 | Pacuémnoie sa0aqiL: 1 XUMHH. €CTECTBCHHBIX HAYK IS
BBIUMCIIEHME MAacChl BEIIECTBA petiens - sajad B
win  obbemMa  ra3oB IO obmacTn - OKpysKatoIeH
M3BECTHOMY KOJIMIECTBY Cpebl,  IUTAHNPOBAHNA
BEIIECTBA, MAacce WIH 00beMy TIOCTYTIKOB 1 OLCHKH NX
OJHOTO M3 yYacTBYIOIIUX B . | BOSMOXHBIX
pEaKIMU BEIIECTB https://videouroki.n mocsencTBui TUTS
46 | KucinopoJ, 030H — aJIOTPOITHOE 1 et/ OKPYIAIOILEH CPEIbl,
BUJIOM3MEHEHHE KHCIIOPO/I.
Ouznyeckue W XUMHYCCKHE
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CBOICTBa KHCIIOPO/Ia M 030HA; UX
pPUMEHEHHE.

47

JlaGopaTopHbie u
IPOMBIIIJICHHbIE CTIOCO0BI
TIOJTyYCHUST KACIIOPO/Ia.
Jlabopamopuwiti  onbim:  —
NOJIy4eHHe ¥ cOOMpaHue ra3os.

48

Oxcupl ¥ NEPOKCUIBL.

49

Cepa, AJoTponHoe
BHOU3MEHEHHE CepHl.
Haxoxxnenue B pUpoIe,
CIIOCOOBI MOJTYYCHHUS,
¢usuueckue M XUMHYECKHE
CBOICTBA. CepoBoaopon,
CYIb(HIBL.

50

Okcuabl  ceppi(IV) u  (VI).
CepHucTas U cepHas KUCIOTHI U
ux coyid. OCOOEHHOCTH CBOKCTB
CEpHOM KUCJIOTHI.

o1

[Ipumenenne ceppl U €€
COEIMHEHM.

52

IIpakTnyeckas padGora Ne S
Pemenne skcriepuMeHTaIbHbBIX
3agay mo Teme «Cepa u ee
COCIIMHEHUS.

53

Pacuémnuvie 3a0ayu.
BBIYHCJICHHE MacChl (00beMma,
KOJINYECTBA BEILIECTBA)
MPOJIYKTOB PEAKIMH, €CIH OJHO
13 BEIIECTB UMEET MPUMECHU

54

A3zot. Haxoxaenue B mpupoje,
CIoco0bI MOJTy4eHUs,
busznueckue W XUMHUYECKUE
CBOICTBA.

55

AMMMaK, HUTPUJIBL.

56

Oxcugpl asora. Asorucrag u
a30THAA KHUCJIOTHI U UX COJIH.

57

OCco0EHHOCTH CBOWCTB a30THOM
KHUCJIOTHI

58

IIpumeHenne aszora H  €ro
COCTUHEHUH. A30THEBIE
yI00peHUsl.

59

docdop. Haxoxnenue B
MPUPOJIE, CIOCOOBI TMOTYYEHUSs,
(1)I/I3I/I‘~I€CKI/I€ u XUMHUYCCKUEC
cBoiictBa. Pochunpl u pochuH.

60

Oxcupl docdopa,
oprodochopHas KucioTa U ee
COJIH.

61

[Tpumenenue d¢ochopa u ero
COEIMHEHUI. docdopHble

https://m.edso0.ru

Tpenaxep "O06nako
3HaHui". XuMUs.
11 xnacc,

00O "®us3ukoH
JIag"

DJIEKTPOHHBIN
00pa3oBaTeNbHbII
pecype
"JlomarHue
3a/1aHusl.

Cpennee oOrmiee
obOpasoBaHue.
Xumua", 10 - 11
KJ1ace,

AO H3garennpcTBO
"[Ipocsemnienue"

ONEeKTPOHHBIN
o0Opa3oBaTeNbHbII
pecypc "d cmam
EID. Cpennee
oOmree
oOpa3oBaHue.
VY4eOHbIl MOAyNb
1o PEIICHUIO
TPYAHBIX 3aJaHUMN
o yuyeOHOMY
npeaMeTy
"Xumug". 10 - 11
KJacchl", AO
HN3narennpcTBO

- HUCHOJIb30BaTh U
aHAJIM3UPOBATh B
mporecce ydeOHOH U
HCCIIEIOBATEIBCKOM
NEeSATEIbHOCTH
nHpopmaruio 0
BIIUSTHUU
MIPOMBIIIJIEHHOCTH,
CEJIBbCKOr0 XO351CTBA U
TpaHcmopTa Ha
COCTOSIHUE
OKpY’Karoleu
MIPUPOIHOMN CPENbI;

- yCTaHOBKa Ha

aKTUBHOE YydYacTHE B
peIeHn
MPaKTUYECKUX 3a1ad (B
paMKax CEMbH,
Opranmzaiuu, ToOpoja,
Kpast) TEXHOJOTUYECKOU
u COIIAITbHOM
HAIPaBIEHHOCTH,
CITOCOOHOCTH
WHUIUUPOBATH,
MJIAHUPOBATH 51
CaMOCTOSITEIIbHO
BBITIOJIHATH TAKOTO POJIa
JIeSITEIbHOCTD

- OCO3HAHUE CBOEH pOIn
KaKk TpaxJaHUHa U

noTpeodurens B
YCIIOBUSIX B3aWMOCBSI3H
MIPUPOIHOM,

TEXHOJIOTUYECKON u

COIIMAJIBHOU CpeI;

- YMEHUEM
UCIIOJIb30BaTh u
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yIoOpeHusl. aHAJTM3HPOBATh B
62 | lIpakrnyeckast paGora Ne 6 1 https://m.edsoo.ru | mporiecce y4eOHOU
Pemienne sKcrepUMEHTATBHBIX HCCIIEI0BATEIbCKON
3ama4 1o teMe «A30T u dochop Tpenaxep "O6mako | AEATEILHOCTH
U UX COEIMHEHUS. 3HaHui". XuMus. uHpOpMALIHIO 0
63 | Pacuémmnvie 3a0aqu: 1 11 kiacc, BIIMSTHAH
BBIYKCIICHHE Macchl (00beMa, 00O "duszukon IIPOMBIIUIEHHOCTH,
KOJIMYECTBA BEIIECTBA) Jla6" CEJIbCKOTO XO34MCTBA U
IPOAYKTAa PEaKLUMH, €CIU OJHO TpaHcropTa Ha
U3 BEIIeCTB JIaHO B BHUJE DNEKTPOHHBIH COCTOSTHHE
pactBopa C  OINpPEIEICHHOU 00pa30BaTe/IbHBIA | OKpYXKAKOIEN
MacCOBOH JI0JIEH paCTBOPEHHOTO pecypc IPUPOJHOM CPENbI;
BEIIECTBA " lomaiaue
64 | Kpemuuii. Haxoxnenue B 1 3aJaHus. - OpHUEHTALIUS Ha
PHUPOJIC, CIIOCOOBI TIOTYUICHHS, Cpennee oOrmiee MIPUMEHEHUE 3HAHUU U3
busznyecknue U XUMHYECKHE oOpa3oBaHue. COLIMAJIbHBIX u
CBOMCTBA Xumua", 10 - 11 €CTECTBEHHBIX HAYK IS
65 | Okcun KpEMHUS (1v), 1 KJ1acc, pemieHus  3aga4 B
KPEMHHEBAs KMCJIOTA, CUITUKATEI AO U3parenbcTBo | 00IaCTH  OKpyXKaroLleH
66 | ITpuMeHEHHe KPEeMHHS U €ro 1 "IIpoceenienue" Cpelbl, IJIaHUPOBaHUS
COCIUHECHMH. Crekiio, ero ITOCTYIIKOB M OLICHKH MX
MOJIYYCHHUE, BUABI CTEKOJ. BO3MOJKHBIX
67 | Pacuémmusie 3a0aqu: 1 https://ege.sdamgia HOCHeHCTBHﬁu AT
BBIUMCJICHUE BBIXOAA IIPOIYKTA .ru/ OKpYKaroIlllen CpEIbI.
peakiuu  OT  TEOPEeTUYECKHU
BO3MO>KHOT'O
68 | O6oOmEeHne U cucTEMAaTU3aLMs 1
3HaHui o teme Hemeraibl
69 | Konrpoabnas padora Ne 3 1o 1
teme Hemeraibl
70 | AHanm3 KOHTPOJILHON PabOTHI 1
2.2 | Meraubl 23
71 | Tlonoxenue METaJlIOB B 1
[Tepuoanueckoit CUCTEME https://m.edso0.ru | - oco3HaHWE BaKHOCTH
XUMHYECKHX JJIEMEHTOB. oOyueHus Ha
OcobenHoctu CTPOEHUS MPOTSHKEHUT BCel
AIIEKTPOHHBIX 000JIOYEK aTOMOB Tpenaxep "O06nako | )KU3HU [JS1 YCIELIHOM
METAJIJIOB. Pacnipoctpanenue 3HaHUK". XUMHS. npodeccuoHaTbHON
XUMUYECKUX 3JIEMEHTOB- 11 knacc, JESITETbHOCTH 51
METa/UIOB B 3€MHOM  KOpE. 00O "®uzuxkoH pa3BUTHE
OO6mue ¢usznyueckue CBOMCTBA Jlab" HEOOXOJIUMBIX yMEHUM
METAaIJIOB. [Tpumenenue ISl 3TOTO;
METaJUIOB B OBITY, TpUpOAE U
texHuke. CriaBbl METaJUIOB.
72 | DIeKTpOXUMUIECKUAN pan 1
HANPSDKEHUN METaJUIOB. ONEKTPOHHBIN - MpUOOpETeHHE OMBbITa
73 | Obume crnocoObl  MONYYCHUS 1 00pa3oBaTeNbHbIl | IO IUIAHUPOBAHHMIO,
METAJIJIOB: TUIPOMETAJLTYpIHs, pecypc OpraHu3aIiu u
NUPOMETAILTyprus, "Jlomamnue IIPOBE/ICHUIO
DIIEKTPOMETAILTYPTHUS 3aJaHusl. YUEHUYECKUX
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74

[ToHsiTHE O KOPPO3UU METAILIOB.
CriocoObI 3aIUTHl OT KOPPO3HUH.

75

OO6mas XapaKTEePUCTHKA
METaJUIOB |A-rpynmsl
[Tepuoanueckoit CUCTEMBI
XUMUYECKUX DJIEMEHTOB.

76

Harpuii u xanuii: mnojiydeHue,
¢usuueckue M XUMHYECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX
BEILIECTB U UX COCAMHECHUM.

77

Maruuii ¥ KaJblUi: MOJy4eHue,
¢usuueckue M XUMHUYECKHUE
CBOMCTBA, MPUMEHEHHE MPOCTHIX
BCIIECTB M HUX COCOUHCHHI.
JKecTkocTh BOABI M CIIOCOOBI €€
ycrpaHeHus.  Jlabopamophule
onblmvl. —  B3aUMOJEHCTBHE
MIEITOYHBIX 51
IIEJI0YHO3EMEILHBIX METAJIJIOB C
BOJIOM (BO3MOXKHO
HCIIOJIL30BaHHUE
BUJICOMATEPHUAJIOB);

78

ATIOMUHMHIL:
¢uznueckue U
CBOIiCTBa, MIPUMEHCHHE
MpPOCTOrO  BEIIECTBA U €ro
COEIMHEHMUIA. AmdoTtepHbIe
CBOMCTBA OKCHJIa U THUAPOKCHIA
ATFOMHUHUS,
TUAPOKCOKOMILIEKCHI
ATFOMHHUS.

INOJIyYCHUC,
XHUMHUYCCKUC

79

IIpakTnyeckas pabGora Ne 7
Pemienue skcneprMeHTaIbHbBIX
3a1a4 1o TeMe «Mertamisl
TJIABHBIX MOATPYIII

80

Pacuémmnvie 3a0auu:
BBIUKCJICHHE Macchl (00Bema,
KOJIMYECTBa BEIIECTBA)
IOPOAYKTa peakluH, €ClIH OIHO
U3 BEHOIECTB JaHO B  BHJE
pacTBopa C  OIpeJesIeHHON
MacCOBOH JI0JIEW PACTBOPEHHOTO
BEIIIECTBA, WM UMEET MPUMECH

81

Ob6mmas XapaKTepUCTHKA
METaJUIOB MOOOYHBIX HOATPYII
(b-rpymmn) [Tepnonnueckoi
CHCTEMBI XUMHUYECKHX
JJIEMEHTOB.

82

®usznueckue U XUMHUYECKHE
CBOMCTBA  XpomMa U €ro

Cpennee oOrmiee
obpasoBaHmue.
Xumusa", 10 - 11
KJacc,

AO UzparenancTBO
"[IpocBemnienue"

DJIEKTPOHHBIN
00pazoBaTebHbIN
pecypc "A cnam
EID. Cpennee
oO1ree
obOpasoBaHue.
Y4eOHblii MOAYIb
o PEIICHUIO
TPYIOHBIX 3aJaHUI
1o yu4eOHOMY
npeaMeTy
"Xumus". 10 - 11
Kjacchl", AO
H3naTenscTBO

https://videouroki.n
et/

https://m.edsoo.ru

Tpenaxep "O6mako
3gaguit". Xumus.

9KCIIEPUMEHTOB:
yMEHHE HaOIIaaTh 3a
XOJ0M mpoiiecca,
CaMOCTOSITEIILHO
MPOTHO3UPOBATh  €r0
pe3yJIbTar,
dbopmynupoBaTh
00001IEHN U BBIBOIBI
o pe3ynbTaTam
MPOBEAEHHOTO  OIIBITA,
HCCIICIOBAHMS,
COCTaBIAThL OTYET O
IIPOJIEJIaHHOM pabdoTe;

- AKTHUBHOE HEIPUsITHE
JNEUCTBUM, IPUHOCSIIINX
Bpel OKpY>Karoleu
cpene;

- CIIOCOOHOCTH
aIalITHPOBATHCS K
CTPECCOBBIM CUTYAIUSIM
u MEHSFOIIIMCS
COILIMAJIBHBIM,
WH()OPMALIMOHHBIM U
MPUPOIHBIM YCIIOBHSIM,
B TOM YHCJIE€ OCMBICIISS
COOCTBEHHBIH OIIBIT U
BBICTpauBast
JTanbHEHIINE 1ETH;

- yYMEHHE IIPUHHUMATh
ceOs M JpYrux, He
OCYXIast;

- coOmo/ieHNe MpaBUI
0C30ITaCHOCTH, B TOM
quCIIe HABBIKOB
0e30macHOTO
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COCTUHEHUN. Okcuanl u
ruapokcuabl xpoma(ll), (III) u
(VD).

83

XpomaTel W AUXpOMATHI, MX
OKHUCJIUTEIIbHBIE CBOIICTBA.
Ilomyyenue u  IpUMEHEHUE
Xpoma.

84

dusznueckue U XUMHUYECKHUE
CBOWCTBA MapraHia W €ro
COCJIMHEHMH. OcHOBHBIE
coemuaenus: Mmapranma (I1), (IV),
(VI) u (VII). Ilepmanranar
Kajgus, €ro OKHCJIUTEIIbHEIC
CBOICTRA.

85

dusnyeckue H  XUMHYECKHE
CBOMCTBA  XKelle3a U  €ro
COCTUHEHUN. Oxcunpl,
rugpokcuabl v conu xeneza(ll) u

().

86

[lonmyyenue ©  IpUMEHEHUE
JKeJle3a U ero CIIJIaBoB.
Pacuémmnoie 3a0aqu:
BBIUMCJICHHUE BBIXOJIa MIPOIYKTA
peakiuu  OT  TEOPETUYECKH
BO3MO>KHOI'O

87

Menb: IMOJIY4CHHC, (1)I/I3I/I‘ICCKI/IC
u XUMHNYCCKHUC CBOﬁCTBa,
MMPUMCHCHHUC ITPOCTOI'0 BCUICCTBA
u €ro COG,Z[I/IHGHPlﬁ.

88

[{uuk: momyueHue, (pu3nMUecKue
u XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE MPOCTOrO BELIECTBA
H €T0 COCTMHECHHUIA.
AmMdoTepHbIe cBOWCTBa OKCHAA
u TUAPOKCHIA [IUHKA,
TUAPOKCOKOMILIEKCHI IIMHKA.
Jlabopamopnvie ONnbIMbl:
B3aUMOJICCTBUE THAPOKCUJIOB
AJTTOMUHUS " IIUHKA c
pacTBOpaMH KUCJIOT U HIEN0YEH

90

IIpakTyeckas padGora Ne 8
Pemenue sKcrnepMMEHTaBHBIX
3a1a4  1mo TeMe «Mertamsl
O0OOYHBIX MOJIPYIIT

91

Pacuémmuovie 3a0aqu:
BBIYKCIICHHE Macchl (00BbeMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKIHUH, €CIH OJHO
U3 BEHIECTB JIAHO B  BHUJE
pacTBopa C  ONpEIEICHHON

11 kiacc,
000 "duzukoH
JIaG"

DJIEKTPOHHBIN
00pa3oBaTeIbHBII
pecype
"Jlomarnue
3aaHusl.

Cpennee obmiee
obpazoBaHmUe.
Xumua", 10 - 11
KJ1acc,

AOQO M3naTenscTBO
"[IpocBenienue"

ONEeKTPOHHBIN
00pazoBaTebHbBIN
pecypc "d cmam
EI'D. Cpenuee
obmiee
obOpasoBaHue.
YuebHblii  MOIYJb
o pEIICHUIO
TPYAHBIX 3aJaHUN
o yuyeOHOMY
peIMeTy
"Xumusa". 10 - 11
Kiaccel'”, AO
HN3narenscTBO

MOBEJICHUS B MHTEPHET-
cperne;

- yYMEHHE OCO3HABaTh
SMOLIMOHAIHHOE
cocTosiHHEe cebs1 |
JPYTHX, YMCHHE
YIPaBISTh
COOCTBEHHBIM
SMOIIMOHAILHBIM
COCTOSIHHEM;

- YBaXEHHUE K TPYLy U
pesysipTaTaM TpPYyIOBOU
NEeSITENIbHOCTH;

-o0yX/IeHUe
HIKOJILHUKOB
coONrolaTh Ha  ypoKe
OOIIENPUHATBIE HOPMBI
NOBEICHUS,  IpaBHia
OOIIEHUS CO CTapIIUMHU

(yuurensimu) u
CBEpCTHUKAMU
(WIKOJTBHUKAMHU),
IIPUHIATIBI yueOHOI
JUCIUTLTAHBI u
CaMOOpTaHU3AIIH.
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MacCOBOM J10JIEN pacTBOPEHHOTO
BEII[ECTBA

92 | O6o0OmEeHNE U CHUCTEMATHU3ALNS
3HaHUM 10 TeMe MeTamibl.
JlabopamopHuvie Oonvlmbl:
Ka4eCTBCHHBIE  peakluu  Ha
KaTHOHBI METAJIJIOB.

93 | KourpoabHasi padora Ne 4 1o
teme MeTasuibl.

Paznen 3. Xumus u xu3ub (9 u.

3.1 | Meroabl MO3HAHUS B XHMHH.
XuMHuS U )KU3Hb

94 | Pomp xumum B o0Oecrie4eHUU
YCTOWYHUBOTO pasBUTHS https://videouroki.n | - dopmupoBanue
yenoBevyectBa.  [lonstue o et/ LIEHHOCTHOT'O
HAyYHBIX METOJaX TO3HAHUSA H OTHOIICHHUS K
METOJI0JIOTUH HAy4YHOTO https://m.edsoo.ru | oTeyecTBEHHOMY
VCCJIEIOBAHMSL. KYJIBTYPHOMY,

95 | IIpomsliIeHHBIE CIIoCcoObI HUCTOPUYECKOMY u
MOJTyYCHUS BOKHEHTITHX HAay4YHOMY HAacCJEJHIO,
BELICCTB (Ha npuMepe DNEKTPOHHBIH MOHUMAaHUS 3HAYeHUs
IPOU3BOJCTBA AMMHUAKa, CEPHOM 00pa3oBaTeNbHBIA | XUMHUYECKOW HAyKH B
KHCIIOTHI, METAHOJIIa). pecypc KU3HU COBPEMEHHOT'O

96 | IIpombIlUICHHBIC CHOCOObI "JloManrHue o0rmiecTBa,

MOJTYYCHUS] METAJUIOB H CIIJIABOB. 3aJjaHusl. CHOCOOHOCTH  BJAJIETh

97 | Xumuueckoe 3arpsi3HEHUE Cpennee o0miee JIOCTOBEPHOM
OKpYXKaroIIel Cpenbl H  €ero o0Opa3oBaHue. uHpopmanuen 0
nocineacTeus. Poinp xumum B Xumus", 10 - 11 TIepeIOBBIX
o0ecre4eHn DHEPreTUYECKOu Kiace, JOCTHXEHHSX -
GesonacHocTy. AO W31aTenbCTBO | OTKPBHITUSAX MHPOBOH M

98 | Xumus W 310pOBBE UENOBEKA. "TIpoceerenue" OTEYECTBEHHOM XHMMHUH,
JlexapcTBeHHBIE CpeacTBa. 3aHHTEPECOBAHHOCTH B
[TpaBuia UCTIONIb30BaHUS HAYUHBIX 3HAHUAX OO
JICKapPCTBEHHBIX MIpeTapaToB. yeTpoiicTBe  Mmpa W
Ponp xumuu B pazBUTHH 0BIIeCTRA;

MEAWIWHBL. ~ XUMHUS  [THIIH.

OcHOBHBIE KOMIOHEHTHI MHIIH.

ITumessie noOaBku. Pois xuMun

B obecrieueHnH MUIIEBON - [IPUBHUTHE
6e3onacHoctu. Kocmernueckue | 5KOJIOTHUECKH

M map(ioMepHbIe  CpeiCTBa. TpeHailf,e p "Obaaio 11€71€C000pa3HOro
berroBas  xumma.  IIpaBuna ﬁaHHH - XHMHL, OTHOIICHUS K TIPHPOJIE
6e301macHoro HCTIONb30BAHNS OOIEJ)R"'CCIC)’M - KaK MCTOYHHKY JKH3HH
perapaToB (EI)ITOBOI/I XUMHUH B TTa6" Ha 3emiie, OCHOBE €&
MOBCEIHEBHOM JKHU3HH. CYILIECTBOBAHMS,

99 | Xumus B CTPOUTEIHCTBE. MOHUMAHHs LEHHOCTH
Baxueiiue CTPOUTEIBHEIE 3710pPOBOTO u
MaTepuanbl  (LEMCHT, OCTOH). 6e3omacHoro  oOpasa

HpOI/ISBO,Z[CTBO CTPOUTCIIbHBIX
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MaTepuaioB. XUMHUs B CEIbCKOM

KHU3HHU, OTBCTCTBCHHOI'O

xo3siictBe.  OpraHuyeckue u OTHOIIIEHUSA K
MUHEpaJIbHbIE YI00pEHHUSI. COOCTBEHHOMY
100 | O6oOmeHne U cucTeMaTH3aIHs buznyeckomy u
3HaHUU MO0 MPOHAEHHOMY KypCy MICUXUYECKOMY
XUMUH. 3I0pOBBIO, OCO3HAHUS
101 | UrToroBasi KOHTPOJIbHAA LIEHHOCTU COOII0JICHUS
padora. npaBwil  0€30IacHOro
102 | AHanu3 KOHTPOJBLHOM pPAOOTHI. NOBeJCHUs Mpu pabdote
HCOpI‘aHI/IquKI/Ie MaTcepuabl C BEIIIECTBAMH, a TAKXKE
KOHCTPYKIIMOHHBIE MaTepUalbI,
E(paCKI/II,)YK CTEKJIO, Kep;)MI/IKa). ;rpomammﬂimyauﬂﬂx,
Marepuansl 1 3JIEKTPOHUKH. JI0pOBBIO M JKH3HH
Hanorexnonoruun .
JoeH.

MEPEYEHB (KOAU®UKATOP) IPOBEPSEMBIX TPEBOBAHUM K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBLIET'O OBPA3OBAHUA U DJIEMEHTOB COJAEPKAHUA 110 XUMHUHN

st mpoBesieHUsl €IMHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o xumuu (nanee — EI'D mo xumun)
UCIIONIB3YETCS MepeueHb (KOAM(PHUKATOP) MPOBEPSEMBbIX TPEOOBAHHWM K pe3ysbTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeNIbHOI MPOrPaMMBbI CPETHETO 00IIIEro 00pa30BaHUS U HIIEMEHTOB COJICPIKAHHUS.

IIpoBepsiemble Ha EI'D no xumum TpeO0OBaHMS K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBanus

Kon [TpoBepsiemblie TpeOOBaHUS K MPEIMETHBIM pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO | 00Pa30BATEIHLHOM MPOrPaMMBI CPEIHETO O0IIET0 00pa30BaHUs
TpeOoBaHUs
1 Bnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:
1.1 OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYECKHI SJIEMEHT, aTOM, H30TOIIbI,

SNIEKTPOHHAsI 000JIOYKA aroma, s-, P-, O-dJIEKTPOHHBIC OpOHMTA aTOMOB,
OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHME aTOMa, MOH, MOJIEKYJIa, BaJEHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTETIEHb OKHCJICHHWs, XUMHYecKas CBs3p ( U
KpaTHble CBs3M), THOpPUIM3AIMsl AaTOMHBIX OpOUTaNel, KpHCTasIn4ecKas
peleTka, Mojb, MOJISIpHAsl Macca, MOJISIPHBINA 00beM, MOJIIpHAst KOHLIEHTpaIus,
pacTBOpbl  (MCTHHHBIE, JIUCHEPCHBIE  CHUCTEMbI),  KPHUCTAJIOTHAPATHI,
YIJIEPOJAHBIN  CKeNeT, (YHKIHMOHATBHAS TPYIIa, paauKall, H30MEpHI,
CTpyKTypHasi (opmyrna, uszomepusi (CTpyKTypHas, reoMmerpuueckas (Luc-,
TPaHCU30MEpPHsI), TOMOJIOTHUECKHUH PsiJl, TOMOJIOTH, YIJIEBOJIOPOJIbl, KUCIOPOA-
U a30TCOZAEpIKAIllMe COETUHEHMs, OHOJOTMYECKHM aKTHUBHBIE BEIIECTBA
(yrneBoabl, JKUpbl, O€JKH), MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS, KPEKHHT, pUPOPMHHT, TUITBI XUMHUYECKIX
peakuuii (OKHCIUTEIbHO BOCCTAHOBMTENbHBIE, 9K30- U IHAOTEPMHUYECKHE,
peaknuMM HMOHHOTO OOMeHa, TOMO- M TeTeporeHHble, OoOpaTuMmble H
HEOOpaTUMBIE), PACTBOP, AJICKTPOIUTHI, HEAIEKTPOIUTHI, ICKTPOTUTHICCKAS
TVICCOIMAIINS, CTENEeHb  JMCCOIMAIMU, OKHUCIUTENh, BOCCTAHOBHUTEIb,
AIIEKTPOJIN3, CKOPOCTh XUMHUUECKOM PeakIny, XUMHUUECKOE PABHOBECHE)
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1.2

TEOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUSI OPraHMYECKUX BEIECTB
A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON IrcconMalnu, MNepruoanyecKuii
3akoH J[.M. MengeneeBa, 3aKOH COXpaHEHUS MaccChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3bIK XUMHUU, MUPOBO33PEHYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHUMaHUS IPUYUHHOCTH U CUCTEMHOCTH XMMHYECKHUX SABJIEHUN, COBPEMEHHBIE
MPEJCTABICHUS O CTPOCHHUM BEIIECTBA HAa AaTOMHOM, MOJICKYJISIPHOM U
HAaJIMOJICKYJIIPHOM YPOBHSIX

1.3

MNpEaACTaBIICHHUA O MCXaHU3MaX XUMHUYCCKUX peaKHI/Iﬁ, TCPMOANHAMUYCCKUX U
KMHCTUYCCKUX 3aKOHOMCPHOCTAX HUX IMPOTCKAHWA, O XUMUYCCKOM PaBHOBCCHUU,
JUCIICPCHBIX CUCTEMAX

14

(akTOJIOrMUECKUE CBEIEHUS O CBOMCTBAX, COCTABE, MOJYUYCHUH M O€30I1aCHOM
WCIIOJIb30BAHUN BAKHEHIINX HEOPraHMYECKUX U OPraHMYECKHX BEILIECTB B
OBITY U IPAKTHUYECKOH JEATEIbHOCTH YEJIOBEKA

1.5

oOuiye Hay4yHble IPUHLMIBI XMMHUYECKOIO IIPOM3BOJACTBAa (Ha IpUMEpE
MIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHUaKa, METaHoJa, epepadoTku HedTH)

CdopMUpoOBaHHOCTH YMEHUI BBISBIISTD:

2.1

XApPAaKTCPHBIC INPU3HAKU W B3aUMOCBA3b H3YUYCHHBIX HOHHTHﬁ, IIPpUMCHATDb
COOTBCTCTBYIOIIIHE IIOHATHA npu OIIMCaHHUH CTPOCHUA n CBOICTB
HCOPTaHNYCCKUX U OPIraHNYCCKUX BCIICCTB U UX HpeBpameHHﬁ

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C MOHATUSIMH H MNpEACTaBICHUAMU OPYTrUX
npeaAMCETOB I 0ojiee OCO3HAHHOIO MHOHUMAHHUSA M OOBICHEHMS CYIIIHOCTH
MAaTCPHUAJIBbHOI'O CAMHCTBA MHUPa

CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

3.1

HAaUMEHOBAHUS  XUMHYECKHMX  COCOUMHEHUN  MEXKIYHAapOJHOrO  COI03a
TEOPETUYECKON W TPHUKIAJAHOM XMMHUU U TPUBHUAIBHBIC HAa3BAHUS BEIICCTB,
OTHOCSIIUXCA K M3YYEHHBIM KjaccaM OpPraHWYeCKHMX M HEOPraHWYeCKHX
COE€IMHEHUN

3.2

XUMHUUYECKYIO CUMBOJIMKY JIJIsl COCTaBJIEHUs (POPMYJI HEOPraHUUECKHUX BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(dopMyIT OpraHUYEeCKHX BEIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIPOBATS:

4.1

HEOPTaHNYCCKUC BCUICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTI> OCHOBAHUA U KPUTCPUU
JUIA Knaccmbnxaunn HN3Yy4aCMbIX XUMHYCCKUX 00BEKTOB

4.2

OpTraHN4Y€CKUC BCHICCTBA, CAMOCTOATCIBHO BI>I6I/IpaTI> OCHOBAHUA U KPpUTCPUU
JIA Knaccmbnxaunn N3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3JIMYHbIM MpU3HaKaM (YHCIy M COCTaBy pEarupyrollnx BeELIECTB,
TEII0BOMY 3(PQeKTy peakiuu, U3MEHEHHIO CTETICHEeH OKHCIICHUS JIEMEHTOB,
00paTUMOCTH peakliiy, yJacTHIO KaTajln3aTopa)

ChopMHUPOBAHHOCTH YMEHUS XapaKTEPU30OBAThH AIEKTPOHHOE CTPOCHHUE aTOMOB
(B OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUHM) U HOHOB XUMUYECKHX AJIIEMEHTOB |
— 4 nepuonos Ilepuoanueckoii cuctemsl .M. MenaeneeBa u ux BaJICHTHbIE
BO3MOXXHOCTH, HCIIONIb3ysS TOHSATHS S-, P-, O-3JeKTpOHHBIE OpOUTAH,
SHEPreTUYECKUue YpOBHU

CdopmupoBaHHOCTH YMEHUSI O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHUYECKHX JJIEMEHTOB M OOpa3yeMbIX MMH COCIWHEHUH MO MepuojaM M
rpynmnam
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7 ChopMupoBaHHOCTH YMEHHS COCTABIISATh YPAaBHEHHUS XUMHUYECKUX PEaKIMid U
pPacKpbIBaTh UX CYLIHOCTD:

7.1 OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKI_[I/Iﬁ noCpeACTBOM  COCTABJICHUA
JIEKTPOHHOTO OanaHca 3TUX PeaKIui

7.2 YPaBHEHUS PEaKkIMi Pa3IMYHBIX THIIOB; MOJHBIC U COKPAIICHHBIC YPaBHEHHUS
peakuii HOHHOTo 0OMEHa, YUUTBIBasH YCIOBHS, TPH KOTOPBIX 3TH PEAKIIUN UIYT
710 KOHIIa

7.3 peakuuMii THAPOJIM3a, peaKIWid KOMIUIEKCOOOpazoBaHHsl (HA mpuUMeEpe
THPOKCOKOMIUIEKCOB IIMHKA Y ATFOMUHHUS)

8 C¢hopMHPOBAaHHOCTH YMEHUS TTOATBEPIKIAT:
8.1 Ha KOHKPETHBIX MPUMEPAX XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH

OpPraHMYECKUX COEJAMHEHUN OT KPATHOCTH M THUIIA KOBAJIEHTHOW CBA3M ( U ),
B3aUMHOI'O BJIMSIHUS aTOMOB M TPYyNIl aTOMOB B MOJIEKYJaX, a TaKXe OT
0COOEHHOCTEH peann3aly pa3InYHbIX MEXaHU3MOB IPOTEKAHUS PeaKLui

8.2 XapaKkTepHble ~ XMMHUYECKME  CBOMCTBA  BEIIECTB  COOTBETCTBYIOIIUMU
HKCIIEPUMEHTAMM U 3aIIUCSAMU YPABHEHUN XUMUYECKUX PEAKIUI

9 CdopMUpOBaHHOCTH YMECHHS XapaKTEPU30BaTh COCTAB U BAKHEHININE CBOMCTBA
BEILIECTB, IPUHAJICKAINX K OMPEAEIEHHBIM KJIaccaM U TPYIIaM COCAUHEHUN
(pocThie BELIECTBA, OKCUABI, TUAPOKCUIBI, COJM; YIJIEBOJOPOJBI, MPOCThIC
3¢upbl, CHOUPTBL, (QEHOJBI, aJIbJCTUIbI, KETOHBI, KapOOHOBBIC KHCIIOTHI,
CJIOXHBIC YPUPBHI, KUPBI, YTIIEBOIbI, AMHUHBI, AMUHOKHCIIOTHI, OCITKH )

10 ChopMupoBaHHOCTH YMEHUS MMPOBOAUTH PACUYETHI M0 XUMUYECKUM (OpMYyIIaM
¥ ypaBHEHHUSM XHMUYECKUX PEAKIIHH C UCTIOIB30BaHNEM (PU3NYECKUX BETHUYHH:

10.1 Macchl (00beMa, KOJIMYecTBa BEHIECTBA) MPOAYKTA PEAKIMH, €CIU OJIHO W3
MCXOJHBIX BEIECTB JaHO B BHJC PAaCTBOPA C OINPEACICHHOW MAcCOBOM J0JICH
PacTBOPEHHOTO BELLIECTBA WJIN JaHO B U30BITKE (MMEET IPUMECH )

10.2 MaccOBOW MM 00BEMHOM JI0JIH, BBIX0/IA MPOYKTA PEAKIIUU
10.3 TETUIOBOTO P eKTa peaKkiuii
104 00BbEMHBIX OTHOIIICHUH Ta30B
10.5 [0 HAaXOXKJCHHUIO XMMUYECKOH (pOpMYJIbI BEllecTBa
11 Binanenne cucremoil 3HaHMKM O METOJAX HAY4YHOTO IIO3HAHUS SIBJICHUH

npupoabl, UCIIOJB3YCMbBIX B €CTCCTBCHHBIX HAayKaX WM YMCHUC NPUMCHATH 3TH
SHAHUA IMPU SKCIICPUMCHTAJIbHOM HCCICIOBAHUMU BCUICCTB U IJIA 00BACHSHUS
XUMHNYCCKUX HBHeHI/II\/'I, UMeronux MeECTO0O B IIPUPOAC, HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA U B HOBCCHHGBHOﬁ KHU3HU

12 ChopMupoBaHHOCTh YMEHUS NPUMEHSATH (KCIOJIb30BaTh) 3HAHUS O COCTaBe U
CBOWCTBAX BEIIECTB JIJIsl IKCTIEPUMEHTAIBHOM IIPOBEPKH THITOTE3 OTHOCUTEIFHO
3aKOHOMEPHOCTEW NPOTEKAHUS XHMHUYECKHX PEAKIU W TPOTHO3HPOBAHUS
BO3MOXHOCTEH MX OCYILECTBIICHHS; CHCTEMHbIE XMMHUYECKHE 3HAHUS IJIs
OOBSICHEHUS! U TPOTHO3MPOBAHUS SIBJICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO
OpUPOAY; JUIA TIPUHSATHS TPAMOTHBIX pEHICEHWH MpoOJieM B CHUTYyalusX,
CBSI3aHHBIX C XUMHUEH

13 ChopMupoBaHHOCTh YMEHHS IUIAHUPOBaTb W MPOBOJUTH XMMHUYECKUN
DKCIEPUMEHT (IIOJlyYEHHWE W HW3YYEHUE CBOICTB HEOPTaHUYECKUX H
OpPraHMYECKUX BEIECTB, KAUECTBEHHBIE PEAKIIMH YTJIEBOJIOPOAOB Pa3INYHBIX
KJIAaCCOB M  KHCIOPOJCOAEPKAIIMX OpPraHMYEeCKHUX BELIECTB, pELICHHE
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OKCIIEPUMEHTAJBHBIX  3a/lad [0 PACIO3HABAHHIO HEOPTaHWYECKHX U
OpPTaHMYECKUX BEIIECTB) C COOIIOICHUEM TPaBHI OE30MacHOrO OOpalleHus ¢
BCIIECTBAMH U JITAOOpAaTOPHBIM 00OpyAOBaHHMEM; (OPMYIHpPOBATH IIENIH
UCCIICIOBAHHMS; TIPEIICTABIISATH B PA3IMYHON (OopMe pe3yabTaThl SKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX JJOCTOBEPHOCTh

14

ChopMUPOBAaHHOCTh YMEHHUS OCYIICCTBISTH IEJICHANPABICHHBIA TIOUCK
XUMHUYECKOH WH(GOpMAIMK B PA3IMYHBIX UCTOYHHWKAX (HAaydyHas M ydeOHO-
HayyHas JIMTEeparypa, CpelcTBa MaccoBod MH(popManuu, cetb MHTepHEeT u
Ipyrue), KpPUTHYECKH  aHAJIM3UPOBaTh  XHMMHUYECKYI0  HMHQOpMAIHIO,
nepepadaThIBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C TOCTABICHHOM y4eOHOM
3ajauen

15

CdopMupoBaHHOCTH YMEHUSI MMPOTHO3UPOBAThH, aHATM3UPOBATH U OIICHUBATH
MH(OPMALIKIO C TO3UIIHH IKOJIOTHYECKOM 6€30M1aCHOCTH MOCIEICTBUN OBITOBOM
U TPOM3BOJACTBEHHOHN JEATEIbHOCTU YeJIOBEKa, CBSI3aHHOW C mepepadoTKoi
BEIIECTB; CHOPMUPOBAHHOCTh YMEHUN OCO3HABATh OMACHOCTH BO3JACHCTBUS HA
JKUBBIE OpPraHU3Mbl OIPEJCICHHBIX BELIECTB, MOHUMAs CMBICI IOKa3aTess
IpeenbHON AOMYCTUMOMN KOHIIEHTPAIMH, U MOSICHATh Ha MPpUMepax CIocoObl
YMEHBLIEHUSI W NPEIOTBPAIICHUS HUX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeJIoBeKa

IlepeyeHb 31eMeHTOB cofep:KkaHusl, NpoBepsieMbIx Ha EI'D no xumun

Kon

[TpoBepsieMblii 2IIEMEHT COAepKAHUS

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

Crpoenue Beniectsa. CoBpeMEHHass MOZIEIb CTPOCHMs aroma. PacrpenencHue
AJIEKTPOHOB M0 DJHEpreTnyeckuM ypoBHsAM. Kiaccudukamus XuMHUYecKuX
a11eMeHTOB. OCOOEHHOCTH CTPOEHUS SHEPreTHYECKUX YPOBHEW aTOMOB (S-, pP-,
d-anemenToB). OCHOBHOE M BO30YXKICHHOE COCTOSHHSI aTOMOB. DIICKTPOHHAS
KOH(Urypanus aroma. BajeHTHbIE 3JIeKTPOHBI

1.2

Ilepuonuueckas cucrema xumuueckux odnemeHtoB J[.M. Mennaeneesa.
®usnueckuit cmbica Ilepuoanyeckoro 3akona /.M. Menaeneesa. [Ipuunnsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB JJIEMEHTOB M HX COCIUHEHUW TII0
nepuoiaM M Tpynnam. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB IPOCTBIX
BEILIECTB, BOJOPOIHBIX COEAMHEHHM, BBICIIIMX OKCUIOB U THIPOKCHJIOB

1.3

BanentHoCcTh. DneKTpooTpUnaTenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bunbl xumnueckoii cBsi3u (KOBaJI€HTHAas!, MOHHAs, METAJIIMYECKast, BOJOPOIHAS )
U MeXaHu3Mbl ee oOpa3zoBaHUs. MeXMOJEeKyIIpHble B3aUMOIECHCTBUS.
BemectBa  MOJIEKYJISIDHOTO M HEMOJIEKYJIDHOIO  CTpoeHus.  Twumsl
KPUCTAIJIMYECKUX PpEHIETOK. 3aBUCHMOCTb CBOMCTBA BELIECTB OT THIA
KPUCTAJUIMYECKON pElIETKH

1.5

Xumuyeckass — peakuus.  Knaccuukamuss — XMMHUECKMX — peakiuil B
HEOPraHMYECKOM M OpraHMYeCKON XUMHUHU. 3aKOH COXPAHEHHUsI MacChl BEIIECTB

1.6

CKopocThb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB
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1.7 Tennosie 3 PEKTh XUMHUUECKUX peakiuil. TepMOXUMHYECKUE YPAaBHCHHS

1.8 Obpatumble peakuuu. XuMHUECKoe paBHOBecue. DakTOphl, BIUSIOUINE Ha
COCTOsIHME XUMHUUYecKOoro pasHosecus. [Ipunnun Jle [larense

1.9 DnekTponuTrueckas auccoruanys. CuiabHbIe U ciialdbie dMeKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCIAs, HEUTpanbHas, mienodHas. CreneHb
JUccoLMaluu. Peakiimm HOHHOTO OOMeHa

1.10 IMuaponus coneit. Monnoe npoussenenue Boabl. Bogopoausiii nokasarens (pH)
pacTBopa
111 CrocoObl  BBIp@XEHHS  KOHIIGHTPAIlMA  PAacTBOPOB:  MaccoBas  JOJS

PacTBOPEHHOr'O0 BEIlECTBA, MOJISIpHAsE KOHIeHTpauus. Hacelennsie u
HEHACBIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruaparst

1.12 OKHCIUTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. [loBeieHre BeecTB B Cpeiax C
pasHbIM 3HaueHueM pH. MeTtobl anekTpoHHOro Oananca
1.13 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB COJICH
2 OCHOBBI HEOPTAHUYECKON XUMUU
2.1 Knaccudukanus HEOPraHUYECKUX COCTMHEHHI. Homenxknarypa
HEOPraHMYECKUX BEIIECTB
2.2 XHWMHYECKHUE CBOWCTBA BAXKHEWUIIMX META/UIOB (HATpWM, Kajaul, KaJIbIIHM,

MarHui, ajfOMUHUHN, IUHK, XPOM, KeJie30, Meb) U UX coeauHeHuil. OO0mme
CIOCOOBI MOTYUYECHUS] METAJIJIOB

2.3 XUMHUYECKUE CBOWCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTCHOB, CEPhI, a30Ta,
docdopa, yriepoga U KpeMHHs) M HUX COCAUMHEHHH  (OKCHIOB,
KHCJIOPOICOIEPKAIINX KHCIIOT, BOIOPOAHBIX COSAMHEHUI)

2.4 ['eneTndeckas CBsI3b HEOPraHUYECKUX BEILIECTB, MPUHAJICKAIINUX K PA3TUIHBIM
KJaccam
2.5 Nnentudukanus HeOpraHUYECKUX coeauHeHui. KadecTBeHHBIC peakinuu Ha
HEOpPraHWYEeCKHUE BEIECTBA U HOHbI
3 OCHOBBI OPraHUYECKON XUMUHU
3.1 OCHOBHBIE TIOJIO)KEHHUSI TEOPHUH XUMHUYECKOTO CTPOCHUS OPTaHUYECKHUX

coenuaeHuit A.M. BytnepoBa. YriaepoaHslil CKeeT OpraHnyecKod MOJIEKYIIBI.
KpatHocTh XUMUYECKOH CBs3M, U . Sp3-, SP2-, sp rUOpUAM3aLUU OpOUTaIeH
aTOMOB YIJIEpOJIa. 3aBUCUMOCTb CBOMCTB BEILECTB OT XMMHUYECKOTO CTPOCHHUS
Moutekyi1. I'omonoru. I'omonornaeckuit psia. somepus u n3oMepsl

3.2 [TousitTue o  QyHkunoHampHOM rpynme. OpHeHTaUMOHHBIE  S3PQPEKTHI
3aMeCTUTENEH
3.3 [TpencraBnenne o kiaccupuKaluy opraHuyeckux BemiecTB. HomeHkmatypa

OpPTaHMYECKUX COENMHEHUH (CHUCTeMaThyecKkas) W TPUBUAIbHBIE HA3BAHUS
BOKHEHIIUX PEACTABUTENICH KJIACCOB OPraHUYECKUX BEIIECTB

34 CBOOOMHOpATUKAIBHBIA M HWOHHBIM MeXaHU3Mbl peakuuu. [loHsTHe O
Hykieoduie u anexrpoduie. [IpaBuno Mapkosuukosa. [IpaBuiio 3aiiiieBa
3.5 Ankanbl. XMMHYECKHE CBOMCTBA AJIKAHOB: TaJIOTEHUPOBAHUE, IETHAPUPOBAHNE,

TEPMUYECKOE PAa3J0KEHHE, KPEKUHT, u3oMepu3auus, ropenue. llomyuenue
ankaHoB. Iluxmoankanel. Crenuduka CBOWCTB IHKIOATKAHOB C MaJIbIM
pasMepoMm IukIa. Peakiny nprucoeIuHeHns U paIMKaIbHOTO 3aMeIeHUS

3.6 AnkeHbl. XUMHYECKHE CBOMCTBA: peaKuu MPUCOECTUHEH U (TaJIOTeHUPOBaHuE,
THJIPUPOBAHUE, THIPOTAJOTeHUPOBAHUE, THIPATALM ), TOPEHUS, OKUCICHUS U
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noaumepu3anyu. [IpoMeinuieHHBIEe W JTAOOpaTOpHBIE CHOCOOBI TOTYYCHHS

AJIKEHOB

3.7 Ankaguensl. XMMHUYECKHE CBOMCTBA AJKaJAMEHOB: PEAKLUHU IPUCOECTUHEHUS
(ruppupoBaHue, raJlOTeHUPOBAHUE), TOpeHHs U noaumepusanuu. Iloxydyenue
aJIKaJINCHOB

3.8 AnkuHbl. XMMHUECKHUE CBOWCTBA: pEAKLIUU IPUCOETUHEHUS (TaJJIOTEHUPOBAHUE,

THJIPUPOBAHUE, THAPATALUs, THAPOraJIOTCHUPOBAHUE) KaK CIIOCO0 MOTy4YeHUs
MOJIMMEPOB U JIPYTUX MOJIE3HBIX MPOAYKTOB. Peakuuu 3amerienus. ['openue
aleTHJIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOrO IJIAMEHH JUJIsl CBapKH H
pe3ku MetaiuioB. [IpumeHeHue aneTuneHa

3.9 Apenpl. XHUMHYECKHME CBOWCTBa OCH30JIa: pPEAKIHUH DIIEKTPOPIILHOTO
3aMelIeHus, MPUCOCANHEHUsT (TUAPUpPOBAHUE, TajoreHupoBaHue). Peaxuus
roperust. OCOOEHHOCTH XMMHUYECKUX CBOWCTB Tosyosia. [lomydeHue OeH3oIa.
OCOOEHHOCTH XMMHYECKHUX CBOWCTB cTHposia. [lonmmepusanus CTHPOJIA.
CriocoObI mosTydeH s U IPUMEHEHNE apOMAaTHYECKUX YTIICBOAOPOI0B

3.10 Cnuptsl. IlpenenbHble OQHOATOMHBIE CHUPTHL. XUMHYECKHE CBOMCTBA:
B3aMMOJICHICTBHE C HAaTpUeM Kak CIOCO0  yCTAHOBICHHS  HAJUYUs
THJIPOKCOTPYNIbI, C TajJOreHOBOAOPOJAMH  Kak  cHoco0  HOJy4YeHus
pacTBOpUTENEH, BHYTPU- M MEXKMOJIEKYJsIpHas aeruaparaunus. Peaxnus
ropenus. [lomyuenue sTaHona: peakuusi OpOKEHMs TIIIOKO3bI, THApPATALIUS
ATWJIEHA. OTWICHIJIMKOAb M TJIULEPUH KaK MPEACTaBUTENM IPEAEIIbHbBIX
MHOTOaTOMHBIX CIIMPTOB

3.11 ®enosr. XMMUYECKHE CBOMCTBA (peHOJIa (PeaklMh ¢ HATPUEM, THAPOKCHIOM
HaTpusi, 6pomom). [Tomyuenne dpeHoma

3.12 Anpaeruipl. XUMHYECKUE CBOMCTBA MPEIETbHBIX aJIbJICTUIOB: THAPUPOBAHNUE;
KaueCTBCHHBIC PEAKIUU Ha KApOOHWJIBHYIO TPYIITY (peakmus «CepeOpsHoro
3epkaina», B3aumozpeiicteue ¢ ruapokcuaomment (II). [Momyuenue npenenbHbIX
albJACTUJIOB: OKUCIEHUE CIUPTOB, TUIpaTalus aueTuwieHa. AIETOH Kak
MpEeACTaBUTENb KETOHOB. OCOOEHHOCTH PEaKIMU OKUCICHUS alleTOHA

3.13 KapGoHoBbie KHCITOTHI. XUMHUYECKHE CBONCTBA MPENEITBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTHM XHWMHUYECKHUX CBONCTB MYpaBbUHOM
kucnoTel. [lomyyeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT:
OKHCJIEHUE aJIKaHOB, AJIKEHOB, MEPBHYHBIX CIHUPTOB, ajdbJeruaoB. Briciiue
npeesibHbIC U HEeMpeIebHbIE KaPOOHOBBIE KUCIOTHI

3.14 Cnoxubple >@upbl u xkupbl. CrnocoObl TMOIYYEHHs] CIIOXKHBIX 3(QHUPOB.
Obparumocth peakuuu s3tepudukanuu. [IpuMeHeHHE CIIOKHBIX 3(QUPOB B
NUILEBOM M mapproMepHO MpOMBIIUIEHHOCTH. JKUpbl Kak cloxHbIE 3(pupsI
[JIMLEPUHA U BBICHIMX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOICTBa >KUPOB:
TUAPUPOBAHUE, OKHUCIEHHE. ['Mapoin3, WM OMBUIEHHE, XKHUPOB Kak CIOCO0
IPOMBIIIJICHHOTO MOJyYeHHsI COJIed BBICHIMX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIM BBICIIUX KaPOOHOBBIX KUCIIOT

3.15 XVWMHYECKHE CBOMICTBA TJIIOKO3Bl: PEAKLIHUU C YYaCTUEM CIHUPTOBBIX U
aJbJIETUIHON TPy U MOJIOYHOKHUCIIOE OpokeHue. [Ipumenenue rioko3sl, ee
3HAYeHHWE B IKU3HEAEATEIILHOCTHM oOpraHuszMa. Jlucaxapuisl: caxaposa,
ManbTo3a. BoccTraHaBinuBarImMEe M HEBOCCTAHABIMBAIOLIME JHUCAXAPUIBI.
I'mpponu3 nucaxapunoB. Ilommcaxapuapl: Kpaxmain, riaukoreH. CTpoeHue
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MaKpOMOJIEKYJl Kpaxmasa, INIMKOI€Ha M LEJI0s103bl. PU3ndecKue CBOiCTBa
Kpaxmaja ¥ LEJUII0JI03bl. XHUMUYECKHE CBOMCTBA KpaxMmaya: TUApPOJIN3,
KauecTBEHHasl peakuus ¢ HoAOM. XHMHUYECKHE CBOICTBA ILIEJUIIOJIO3bI:
TUAPONIN3, TMOdydeHue 3PUpoB neutono3bl. [loHsTHe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIIEJIK)

3.16 AMUHBI. AMUHBI KaK OpIraHMYECKNE OCHOBAHUS: PEAKIIMU C BOAOM, KUCIOTaMH,
peakuusi ropeHus. AHWIMH KaK MpPEICTaBUTENIb apOMaTUYECKUX AaMHUHOB.
XWMHYECKHUE CBOWCTBA aHWIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpPOMHOM
BOJIOM, oOkuCiIeHHe. [lomydyeHne aMHHOB aJIKWJIMPOBAaHHMEM aMMHakKa |
BOCCTAaHOBJICHUEM HUTPOIPOU3BOJIHBIX YTIIEBOJOPOIOB

3.17 AMUHOKHCIOTH U O€NKH. AMUHOKHCIOTBHI Kak aM(OTepHbIC OpraHUYeCKUE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyromue Oenku. XUMHUYeCKHe
CBOICTBA OEJIKOB: TUAPOJIH3, ICHATYpAIUs, KAUECTBCHHBIC (I[BETHBIC) PEAKIINU
Ha OesKu

3.18 CrpoeHue M CTpPYKTypa MOJIMMEPOB. 3aBUCHMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHus: MoJieKys. OCHOBHBIE CITIOCOOBI TOMYYEHHSI BBICOKOMOJIEKYJISPHBIX
COEIMHEHUI: peaKINK MOJMMepU3alliy U nonukonaeHcanuu. Kiaccudukanus

BOJIOKOH

3.19 Nnentudukanys opraHUYeCKUX COCIUHEHUU. PereHue sKcrnepuMeHTaIbHBIX
3a/1a4 Ha PACIIO3HABAHUE OPTAHMYECKUX BEIICCTB

3.20 ['enernyeckas cBsI3b MEXAY KjacCaMH OPraHUYECKUX COEIMHEHUN

4 XuMus 1 )KA3Hb

4.1 XuMHs B TOBCEIHEBHOW >XM3HH. [IpaBmma Oe3omacHOW pabOTHI C €AKHUMH,
TOPIOYUMH ¥ TOKCHYHBIMHU BEIIECTBAMH, CPEJACTBAMHU OBITOBON XMMHUH

4.2 XuMus 1 310pOBbe. XUMHS B METULIMHE. XUMUS U CEJIbCKOE XO3UCTBO. XUMUS

B [IPOMBIIIJIEHHOCTU. XUMHUS U SHEPreTHKA: IPUPOIHBIN U OMYTHBIN HEPTAHOM
ra3pl, MX COCTaB ® wucronb3oBanue. CocraB HehTH M ee mepepadoTKa
(mpHpOIHBbIE UICTOUHUKH YTIIEBOJOPO/IOB)

4.3 XUMHSL U SKOJOTUs. XUMHUYECKOE 3arpsA3HEHUE OKPYXAIoLIeld Cpelbl U €ro
nocienctus. Oxpana ruapocdepsl, Mo4Bkl, aTMochepbl, Guiopsl U hayHBI OT
XUMHYECKOTO 3arpsi3HeHus. [IpoGiema OTX0M0B M TMOOOYHBIX MPOTYKTOB.
AnbTepHAaTUBHbBIE UCTOUHUKHU SHEPTUU

4.4 OO1me npeacTaBiIeHUs: O TPOMBIIIICHHBIX CIIOCO0aX MOJYYEHUsT XUMHUECKUX
BELIECTB (Ha IPUMEpE MPOU3BOJCTBA aMMHAKA, CEPHOU KUCIOTHI). UepHas u
nBetHas  Metayryprus. CTeKJIO M CHUJIMKaTHas  IPOMBIIIJIEHHOCTb.
[IpombinienHass  opranuueckas XuMusa. Celppe  JJIE  OpraHUYECKOM

MIPOMBIIIJICHHOCTH
5 Tunsl pacueTHBIX 3a7a4

51 Pacuetsl macchl BemiecTBa WM 0O0beMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIICCTB

5.2 Pacuets! TemioBoro 3 dexra peakuuu

5.3 PacdeTbl 00bEMHBIX OTHOIICHHH ra30B MPU XUMHUYECKUX PEaKIIAIX

54 Pacuetsl mMacchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIU
OJIHO W3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

55 PacueTst mMaccoBoil WM OOBEMHOM JOJM BBIXOJA MPOAYKTA PEAKIUUA OT

TECOPCTUUICCKHU BO3MOKHOI'O
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5.6

Pacuersl mMaccel (0ObeMa, KOJMYECTBA BELIECTBA) MPOAYKTa PEAKIMHU, €CIU
OJIHO W3 BELIECTB JAaHO B BHUJE pacTBOpa C ONpPEACIICHHOW MacCOBOH AOJeHn
pPacTBOPEHHOI'O BELIECTBA

5.7 PacueTsl ¢ wuCHONB30BaHMEM MOHATUH «MaccoBas JOJs», «MOJSIpHas
KOHILIEHTPALUA», «PACTBOPUMOCTh
5.8 HaxoxneHne MoIeKynsapHOH (opMysibl OpPraHMYecKOro BEIIECTBA IO €ro

MJIOTHOCTH U MAacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WJIU IO
MPOJYKTaM CrOpaHus
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