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MMOSACHUTEJIbBHAS 3AIIMCKA
Pabouas mporpamma cocraBieHa Ha ocHoBe DenepanbHoil  paboueit
porpaMmMbl CpeHero obmiero obpazoBanus «Xumus. ba3zoBeiit  ypoBenb» 10-11
KJ1acc.
OoOmee yrcno vacoB A u3ydenuss xumuu — 68:B 10 kimacce — 34 yaca (1 yac
B Heemo), B 11 kimacce — 34 uaca (1 gac B Hezeno).

COJIEP) KAHUE OBYYEHMUS!

10 KJJACC

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMUM

IIpeamer opraHudeckod XWMHHU: €€ BO3HUKHOBEHUE, pa3BUTUE W 3HAYEHUE
B MOJYYEHUU HOBBIX BEIIECTB M MaTepuasioB. Teopus CTPOECHHS OPraHUYECKHUX
coenunennii A.M. BbytnepoBa, €€ ocHOBHbIe MoOJIOKEeHUS. CTPYKTYpHBIE (DOPMYIIbI
opraHnyeckux BeuiecTB. ['omosorus, uzomepus. XuMHUuecKasi CBSI3b B OPraHUYECKUX
COEIMHEHHUSAX — OJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiaccuuKauuy OpraHuyeckux BemecTB. HomeHnknaTypa
OpPraHUYECKUX COCAVHEHUH (CHCTEMAaTUYeCKasl) U TPUBHAJIBHBIE HA3BAHMS BAXKHEUIINX
IPEICTaBUTEIEN KIIACCOB OPraHUYECKUX BEIIECTB.

JKCNePUMEHTAIbHbIE MEeTObl H3YyUYeHHs BelIeCTB U UX NMpeBpalleHuil

O3zHakomiieHHe ¢ 00pa3liaMyu OpraHMYEeCKUX BEIIECTB U MaTeprajaMi Ha MX OCHOBE,
MOJICTUPOBAHME MOJIEKYJl OPTaHMYECKUX BEIIECTB, HAOIIOJEHWEe ¢ OIMHCAHHE
JEMOHCTPAIMOHHBIX OTBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIECTB MTPH HATPEeBAaHUHU
(TutaBeHue, OOYTIMBAaHUE M TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psia. MeTaH U 3TaH — NpoCTeuImne
MPEICTaBUTENN AJIKAaHOB: (PM3MYECKUE U XUMUUYECKHUE CBOMCTBA (PEaKIuy 3aMeIeHUS U
TOPEHHUs ), HAXOXKIEHUE B PUPOAE, OJIYYEHUE U IPUMEHEHUE.

AJIKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psl. OTUIEH W MNPONUIEH —
MPOCTEUIITNE TPE/ICTABUTETN AIKEHOB: (PM3MUYECKUE M XUMUUYECKAE CBOMCTBA (PEaKIINH
TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUJpPATALUU, OKUCIEHUS U MOJUMEpPU3ALUHN),
MOJy4EHUE U IPUMEHEHUE.

Ankxamuensl: OyrtamueH-1,3 wu wmetwnOyrtaamen-1,3. cTpoeHue, BaKHEHUIIHe
XUMHUYECKHE CBOWCTBa (peakuusi mnonumepusanuu). IlonyyeHue CHHTETHYECKOTO
KayudyKa 1 pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUM pPsifl. ALETUNICH —
MPOCTEHIINI MPEeCTaBUTENh AJIKUHOB: COCTaB, CTpOeHUEe, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (peakuuu THUIAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApATALUM, TOPEHUS),
MOJy4YEHUE U IPUMEHEHUE.



Apenbl. beHzoin: coctaB, cTpoeHue, GU3NYECKUEe U XUMUYECKHE CBOMCTBA (peaKiinu
raJloreHUpPOBAaHUS U HUTPOBAHMS), TOJy4YeHUE M TpUMEHeHue. Tonyon: cocmas,
cmpoenue, Quauueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHUpPO8aHus U
HUMPOBaHUs), noayyeHue u npumeneHue. TOKCUUHOCTh apeHOB. ['eHeTHuecKasl CBSA3b
MEXy YIJI€BOAOPOAaMU, MIPUHAJICKAITUMHU K Pa3TUIHBIM KJlaccam.

[IpupoaHbie HCTOUHUKY YTIAEBOAOPOIOB. [IpupoaHbIi ra3 u MONyTHbIE HEPTSIHBIEC Ta3bI.
Hed1b u e€ npoucxoxnenne. Crnocodsl nepepaboTKu HEPTU: IEPETOHKA, KPEKUHT
(TepMuYECKHid, KaTAIUTUYECKH ), uponu3. [IpoaykTsl nepepaboTku HePTH, UX
NpUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroJib U MPOYKThI €T0
nepepadoTKH.

JKCIepUMEHTAIbHbIE MEeTOAbI H3Yy4YeHHS BelleCTB M MX NMpeBpalieHn il

O3HakoMmIIeHHE ¢ 00pa3LiaMu IIacTMAaccC, KayuyyKoB U pe3HuHbl, Kouekunu «Hedto»
U «YToiap», MOJEIMPOBAHME MOJIEKYJ YIJIEBOAOPOJOB U TaJOr€HONPOU3BOAHBIX,
pOBe/ICHNE MPAKTHYECKO# padoThl: MOJTyYeHUE ITUIICHA U U3YYEHHE €0 CBOMCTB.

PacuéTHble 3agaun

Breruncnenus mo ypaBHEHUIO XUMHYECKON peakiuu (Macchl, 00hEMa, KOJUYECTBA
UCXOJTHOTO BEIECTBA WJM TPOJYKTa PEaKIUH IO HW3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN ).

Kuciopoaconepskamue opranndecKkue coelMHEHH

[IpenenbHbIE OTHOATOMHBIE CIIUPTHL. METAaHOM U 3TAHOI: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKHE CBOWCTBA (peaklUU C AKTUBHBIMM METajlaMH, TajJoreHOBOJOPOJAMH,
ropeHue), npuMeHeHue. BogopoaHbie CBSI3W MEXKIY MOJEKYyJaMu CIUpPTOB. JleiicTBue
METaHOJa U ATaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoOroaToMHbBIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOEHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBUE CO IIECJIOYHBIMU METajulaMHU, KaueCTBEHHas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M 4yenoBeka. [IpumeHeHue
[JIMIEPUHA U ATUJICHTIIUKOIIS.

deHouT: CTPOCHUE MOJICKYJIbI, GU3UICCKUE U XUMHIECCKHE CBOMCTBA. TOKCHYHOCTD
denona. [Ipumenenue derona.

Anbaerunsl U kemowsi. DopMabaeTu, aleTalbJACTU: CTPOCHUE, PU3NUECKHUE U
XUMUYECKHE CBOMCTBAa (peaklMy OKHUCJIEHUS W BOCCTAHOBJIICHUS, KAYECTBEHHBIC
peaKkium), NoJy4YeHUEe U NpUMEHEHUE.

AyemoHn: cmpoenue, guauueckue u xumuueckue c8oUcmea (peakyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOJIYyYUeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE Tpe/elibHble KapOOHOBbIE KHUCIOTHI. MypaBbuHas M YKCyCHas
KHUCJIOTBI: CTpOeHUE, GU3NUYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IIIME JJIs Kacca
KHCJIOT, peakuus dTepudukanuu), noaydeHue u npumeHeHue. CreapuHoBasi U
OJICMHOBAsI KMCJIOTHI KaK MPEJCTABUTENIN BHICIINX KapOOHOBBIX KUCIOT. MblIa Kak coiu
BBICHIMX KAPOOHOBBIX KUCJIOT, KX MOIOLIEE JICHCTBHE.

Cnoxubie 3pupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONN3 CIOKHBIX

a¢upoB. Kupsl. I'naponus xupos. [Ipumenenne xxupoB. bruonoruueckas poJib JKUPOB.
3



VYrneBoasl: cocTaB, KIacCHU(pUKALMS YIIIEBOJOB (MOHO-, JU- U TOJUCAXAPUIBI).
['mroko03a — mpocTelInii MOHOCaxapu: 0COOEHHOCTU CTPOEHUSI MOJIEKYJIbI, (PU3UUECKUE
U XUMUYECKHE CBoOMWcTBa (B3aumopeiictBue ¢ runpokcuaoM wmeau(ll), oxucnenue
aMMHaYHBIM pacTBOpoM okcuna cepedpa(l), BoccraHoBieHHE, OpOKEHUE TIIFOKO3bI),

HaxXOXJCHUE B MPHUPOJE, MPUMEHEeHHEe, Onojorndeckas poib. @otocuHTe3. DpykTo3a
KaK U30Mep TITFOKO3bI.

Caxapoza — npedcmagumenb Oucaxapuoos, 2uOpoIU3, HAXOHCOeHUue 8 npupooe u
npumeHeHue.

Kpaxman u memnrono3a Kak NpuUpojHble moiauMmepbl. CTpoeHHe Kpaxmana u
EJUTI0I03b1. DU3NYECKUe U XUMUYECKHUE CBOWCTBA KpaxMaia (THAPOJIN3, KadeCTBEHHAS
peaKIus C UOJOM).

JKCIepUMEHTAIbHbIE METOAbI H3y4YeHHs BellleCTB U UX NMpeBpalleHn

[IpoBenenue, HaOMIO/IEHHE W ONHMCAHHE JIEMOHCTPALIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CIIUPTOB (OKUCICHUE 3TAHOJIA OKCUIOM
meau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJIECUCTBHE TJIMIIEPUHA C THAPOKCUIOM
meau(Il)), anbnernzoB (OKMCIEHHME aMMHA4YHBIM pacTBOpoM okcuja cepedpa(l) u
rugpokcuom  Menu(ll), B3aumopeiicTBue Kpaxmama ¢ HOJIOM), IHPOBEACHUE
IPaKTUYECKOM pabOThI: CBOMCTBA PacTBOpa YKCYCHOM KHCIIOTHI.

PacuéTHble 3a1a4n

Breruncnenus mo ypaBHEHHIO XUMHUYECKOUW peakiuu (Macchl, 00bEMA, KOJIMYECTBA
UCXOJTHOTO BEIIECTBA WM TPOJAYKTa pPEaKIMH [0 HM3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WUJIU MPOJYKTOB PEAKIIUN ).

A30TcojJep:Kaniue OpraHndecKue coeJuHeHus

Amunbl. Memunamun u aHuiun: cocmae, cmpoenue, Quauueckue u XumuyeckKue
ceolicmea (eoperue, 83aumooeticmaue ¢ 8000U U KUCIOMAMUL).

AMUHOKHCTIOTHI Kak aM(OTepHbIe OpraHWyeckue coeanHeHus. Dduznyeckue u
XUMUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe riuiuHa). bruoiornueckoe 3HaueHue
aMHHOKHUCIIOT. [lenTuasl.

benku kak mnpupoAHBIE BBICOKOMOJEKYJApHbIE coeauHeHus. llepBuuHas,
BTOpHWYHAS M TPETUYHAS CTPYKTypa OEIKOB. XUMHUYECKHUE CBOMCTBA OCITKOB: THAPOIIN3,
JIeHaTypalusi, KAYeCTBEHHbIC PEAKI[UU HA OCTIKH.

JKCNePUMEHTAIbHbIE METOIbI H3YUYeHHs BellleCTB U UX NMpeBpalleHuil
HaGmronenne u omnmcaHne JAEMOHCTPAIMOHHBIX OIBITOB: JAeHATyparusi OeTKoB
MIpU HArPEBAHUH, [[BETHBIE PEAKIIMU OEJIKOB.

BricokomosiekyIsIpHbIE COeTUHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJIMMEPHU3AIINHI, CPEIHIS MOJICKYJIsIpHAs Macca.
OcHOBHbBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COCMHEHUN — MOIUMEpU3alus U
MOJIMKOHICHCAIIUSL.

lInacmmaccer  (noausmuner, NOIUNPONUILEH, HOIUBUHUIXIAOPUO, NOJUCHUPOIL).
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Hamypanonoui u cunmemuyeckue Kayuyku (0ymaoueHosbvlil, XJI0pONpeHosbvlll U
uzonperoswiil). Bonokuwa: umamypanvhvie (XI0NOK, wepcmv, WENK), UCKYCCMBEHHblE
(ayemamHoe 8010KHO, BUCKO3A), CUHMemudecKue (Kanpou u J1aecaw,).

JKCNEPUMEHTAIbHbIE METOAbI M3YUYeHHS BELIECTB U UX NMpeBpalleHU
O3zHakomileHHEe ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXNpeaMETHBIX CBSI3€H NpU U3YUYEHUM OPraHUYECKOW XUMUU
B 10 kyacce ocyliecTBIsSETCA Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK M TIOHSATUN, SBISIONIUXCA CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOT'O [IUKJIA.

OO611ue ecTeCTBEeHHO-HAYYHBIE MIOHSTHS: SIBJICHUE, HAYYHbIN (aKT, TUTIOTE3a, 3aKOH,
TEOpHsi, aHAIN3, CUHTE3, KJIacCU(pUKAIUs, NMePUOIUIHOCTh, HAOIOJACHUE, U3MEPEHHE,
AKCTIEPUMEHT, MOJICITUPOBAHUE.

dusnka: Marepus, dHEPTusi, Macca, aToM, DJICKTPOH, MOJICKYJIa, YHEPTETHUCCKUN
yYPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHHUE BEIIECTBA, (U3HUUYECKHE
BEJIMYUHBI U €IUHUIIBI UX U3MEPEHUSL.

buonorusi: knetka, opranm3M, Ouocdepa, OOMEH BEIIECTB B OpTraHHU3ME,
dboToCHHTE3, OMOJIOTMYECKU aKTUBHBIE BEIeCcTBa (OCNIKH, YIIIEBOABI, KUPHI, (HEPMEHTHI).

I'eorpadus: MuHEpanbl, TOpPHBIE IOPOJIBI, TMOJIE3HBIE HWCKOMAaeMble, TOILIHBO,
pecypchl.

TexHonorusi: NMUILEBbIC MPOAYKTbI, OCHOBBI PAIIMOHAIBHOIO MUTAHUS, MOIOIIUE
CpEJCTBa, JICKAPCTBEHHbBIC U KOCMETUUYECKUE MpenapaThbl, MaTepUaJIbl U3 UCKYCCTBEHHBIX
1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC

TeopeTnyeckne OCHOBbI XUMHUU

XUMHUYECKUIA AJIEeMEHT. ATOM. Sapo aroma, W30TOMBI. DJIEKTPOHHAS 00O0JIOYKA.
DHEepreTHYecKne YPOBHH, IMOJYPOBHU. ATOMHBIE OpOHWTaNH, S-, P-, d- SJIEMEHTEHI.
Oco0eHHOCTH pacipeeieHUs JIEKTPOHOB MO OpOUTAIIM B aTOMaX 3JIEMEHTOB MEPBBIX
Y4eTBHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Tepuonuueckuit 3akoH u Ilepuogumueckass cHCTeMa XUMHYECKHUX 3JIEMEHTOB
.. MengeneeBa. CBsi3p mnepHOAUYECKOr0 3akoHa U Ilepuoanveckoil CUCTEMBbI
xuMuyeckux 3nemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBHIX M CIIOKHBIX BEMIECTB MO TPyNIlaM M NEpUoAaM. 3JHAYCHUE NEPUOIUUYECKOTO
3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbl XUMUYECKON CBA3U (KOBaJIEHTHAsI
HEMoJsipHasT W TOJISIpHAsl, HWOHHAsg, MeTajuimdeckas). MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHOM XMMHYECKOU CBSI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). Bogopoanas
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CBsI3b. Ba€HTHOCTB. DNEKTPOOTPUIATENBHOCTh. CTENEeHb OKUCICHUS. IOHBI: KaTUOHBI
Y AaHUOHBI.

BemecTtsa MOJEKYJISAPHOTO U HEMOJIEKYISIPHOTO CTPOEHUSA. 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB
OT TUIIa KPUCTAJIJINYECKON PELIETKH.

IlonsiTe 0 quCHepCHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE PacTBOPBL. MaccoBas
J0JIsL BELECTBA B PACTBOPE.

Knaccudukanuss HeopraHnyeckux coenvHeHuid. HomeHknaTypa HeopraHmdeckux
BEIIECTB. ['eHeTHYeckass CBSA3b HEOPraHMYECKUMX BEIIECTB, IPUHAJIEKAIINX
K Pa3JIMYHBIM KJIaCCaM.

Xumuueckas peakuus. Kiiaccuukanus XuMUYeCKUX peakivii B HEOPraHUu4ecKou
U OpPraHWYeCKOW XHMMHMH. 3aKOH COXPAaHEHHsS MacChl BELIECTB, 3aKOH COXPAaHEHUS W
IPEBPAIIEHUS SHEPTUU ITPU XUMUUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pasznuyHbIX ¢akTopoB. OOpaTumbie
peakiuu. XumMuyeckoe paBHoBecue. MaKkTOphl, BIMSIOIINE HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle [lartense.

Onextponutnyeckas auccouuanus. CuibHble U cialble snekTpoiauTsl. Cpena
BOJIHBIX paCTBOPOB BELIECTB: KUCIasi, HEUTpalibHasl, leno4Has. [lonsamue 0 6000pooHOM
nokasamene (pH) pacmeopa. Peakuun nonHoro oomena. [ uopoaus neopeanuyeckux u
OP2AHUYECKUX GeU{eCE.

OKuCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. [lowamue 06  21ekmponuse
pacniaeos u pacmeopos coneu. llpumenenue 31eKkmpoausa.

JKCNePUMEHTAIbHbIE MEeTObl H3YUYeHHS BelIeCTB U UX NMpeBpalleHuil

Hemonctpanus Tabnun «llepuonuyeckas cucreMa XUMHYECKHX — DJIIEMEHTOB
J.. MeHnneneeBay, u3ydeHUE MoOJieNied KPUCTAUTMYECKUX PEMIETOK, HAOIOJCHUE
U ONUCAHUE JEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMBITOB (Pa3liOkKEHUE TMEPOKCUIA
BOJIOpOJIa B MPHUCYTCTBUM KaTajln3aToOpa, OMNPEAECICHHUE CpPEelIbl PacTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCATHHOTO WHIWKATOPA, PEAaKIMM MOHHOTO OOMEHa), MpOBEICHUE
MpakTU4YecKoil paboThl «BnusHue pa3nuvHbXx (HAKTOPOB HA CKOPOCTh XHUMHYECKOM
peaxKuumny.

PacuéTHble 3a1aun
Pacuétpl Mo ypaBHEHUSIM XMMHYECKHUX PEAKIHM, B TOM YHUCJIE TEPMOXUMHUUYECKHUE
pacy€ThI, PaCUEThI C UCMOJIB30BAHUEM TTOHSITHS «MACCOBas 10JISI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxxenue HemeramnoB B llepuoamyeckoil cucteMe XUMHUYECKHX
sanemenToB [[.U. MenneneeBa u ocoOeHHOCTH cTpoeHUs: aToMOB. Du3nueckue cBoicTBa
HEMETAJJIOB. AJUIOTPONUS HEMETAIOB (HAa MpUMEpE KUCIopoja, cephl, gocdopa u
yIJIepOJIa).

XWUMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, CEphl, a30Ta,
docdopa, yriaepoga U KpeMHHS) U UX COCAMHEHUN (OKCHUJIOB, KUCIOPOACOEPHKAITUX
KHUCJIOT, BOJOPOJHBIX COCTUHEHMUIN).



IIprMeHeHne Ba)XHENIIUX HEMETAJIIIOB U UX COCIUHECHUM.

Meraubl. Ilonoxenue MertawioB B llepuomnueckoy cucremMe XUMHUYECKHX
sanemeHToB /.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MeramioB. OOmme  ¢usmueckue cBodcTtBa  MetauioB. CrjaBel  METaJIOB.
DIEKTPOXUMHUYECKUI PSAJl HAIIPSKEHU I METAJUIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIIUX METAIOB (HAaTPUi, KaJIUM, KalbI[Ui, MarHuH,
ATIOMHUHUM, IUHK, XPOM, KEJe30, Me/lb) U UX COCTMHCHUH.

OO6mue cnocoObl nmomydeHuss MeTaiioB. Memannypeus. Kopposus memainnos.
Cnocobuwl 3auumul om kopposuu. [IpuMeHeHne MEeTaIoOB B ObITY U TEXHHUKE.

3KCHepHMeHTaJIbeIe METOAbI U3YUYCHUSH BEHIECTB U UX npeBpameHm‘fl

I/I?)yquI/Ie KOJIJICKIINH «MeTamiasl u CIIJIaBbI», O6pa3LIOB HCMCTAJJIOB, PCUICHUC
OKCIICPUMCHTAJIbHBIX  3a144, Ha6J'IIOI[€HI/IC U OIIHCAHHUC ACMOHCTPAIIUOHHBIX U
J'Ia60paTOpHI)IX OIIBITOB (B3aHMOJ]€I>JICTBI/I€ T'MAPpOKCHUIAa AJIIOMHUHUA C paCTBOPAMH KHCJIOT
)51 IIIGJIOLIGI\/L Ka4CCTBCHHBIC PCAKIIUH HAd KATHOHBI MGT&J’IJ’IOB).

PacuéTHble 3agaun

Pacuétel mMaccel BemecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJIHMYECTBY
BEIECTBa, Macce Wi 00bEMY OJHOTO U3 YYaCTBYIONIMX B PEAKIIMHM BEIIECTB, pacyEThl
Macchl (00BEMa, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMM, €CJIM OJHO U3 BEIIECTB
UMEET MPUMECH.

X¥MuS H KU3Hb

Ponpr xumuu B 0O0€CEUYEHHH DSKOJIOTHYECKOM, HSHEPreTUYECKOW U THUIICBOU
0€301acCHOCTH, Pa3BUTUH METUIIUHBL. [IOHATHE 0 HAYYHBIX METOIaX MO3HAHUS BEISCTB
Y XUMUYECKHUX PEaKIUM.

[IpencraBnenuss 06 OOHMIMX HAYYHBIX MPHUHIUIIAX MPOMBIILICHHOTO IOJIYYEHUS
Ba)KHEHUIIIMX BEIICCTB.

UenoBek B MUpE BENIECTB U MATEPHUAIIOB: BAXKHEUIIUE CTPOUTEIBHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE ~ MAaTEpUalibl,  KPACKH, CTEKJIO, KEepaMHKa, MaTepUATBI
JUISL DJICKTPOHUKH, HAHOMATEPHAJIbl, OpTaHUYECKUE U MUHEPAJIbHBIC YI0OpCHHUS.

XuMHST H  3JI0POBbE 4YEJIOBEKA: TMPAaBWJIA HCMHOJB30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia OE30MaCHOTO0 HCITOJIB30BAHMS IPEMapaToB OBITOBONH XUMHH
B ITOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H

Peanuzanmsi MeXNpPEIMETHBIX CBSI3€M NpPH W3YYCHUH OOIEeH W HEOPTaHHMYECKOU
xumud B 11 Kacce oCcylIecTBIsIETCS Yepe3 MCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAY4YHBIX [OHSTUW, TaK W TMOHSITUW, SBISIIOIINXCS CHUCTEMHBIMU IS OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IINKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAy4YHbIH (haKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHajau3, CHUHTE3, KilacCu(UKalus, TNEPUOJUYHOCTb, HAOIIONCHUE, HKCIEPUMEHT,
MO/JICIINPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuKa: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII,
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PaIMOaKTUBHOCTh, MOJICKYJIA, SHEPTreTUYECKUN YpOBEHb, BEIIECTBO, TEIO, 00BEM,

arperaTHO€ COCTOSIHUE BEUIECTBAa, (PU3WYECKHUE BEIUYMHBI M €IUHULBI UX U3MEPEHHS,
CKOpOCTb.

buonorus: kneTka, opranusM, 3KocucreMa, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasnbl, TOpPHbIE TOPOJbI, MOJIE3HbIE HCKOMAaeMble, TOILIUBO,
PECYPCBL.

TexHonorusi: XUMHYECKass MPOMBILNUIEHHOCTb, METATYprusi, MNPOU3BOJCTBO
CTPOUTENIbHBIX  MATEpUaJOB, CEIbCKOXO3SWCTBEHHOE IMPOM3BOJICTBO,  MHILEBAS
IPOMBIILIEHHOCTD, dapmarneBTHUECKAS POMBIIIIEHHOCTD, MIPOU3BOJICTBO
KOCMETHYECKMX  MpernaparoB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTEpHUAaJIOB,
AJIEKTPOHHAs MPOMBILIIEHHOCTh, HAHOTEXHOJOTUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranapnmuBaeT TpeOOBaHUS K Pe3ysIbTaTaM OCBOCHHUS 00YUYaIOIIMMUCS
nporpaMMm cpeaHero ooOmero o6pa3oBaHus (JMYHOCTHBIM, METANpPEIMETHBIM H
npeaMeTHbIM).  HayuHo-meToaumdeckoid OCHOBOW il pa3pabOTKU  IUIAHUPYEMBIX
PE3YNIBTATOB OCBOCHHUS MPOTPaMM CPEHETO OOIIEro 00pa3oBaHus SBISETCS CUCTEMHO-
NEeATEIbHOCTHBIN MOAXO.

B coOoTBeTCTBMM C€ CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa « XUMUS» Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHuUs BBIJICICHBI CISAYIONINE COCTABISIONIHUE:

OCO3HAaHHE OOYYAIOMIMMHCS POCCHUHCKOM TpaKJaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEAEIIEHHUIO;

HaJu4ue MOTUBALIMK K 00YUEHHUIO;

LIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJACHUN JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEW M UCTOPUUECKUX TPAAUIMN 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYaromuxcsi PyKOBOJCTBOBATHCS B CBOEH
NeATeNIbHOCTU [IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MIPUCYIIIMMU IIEJIOCTHOM CUCTEME
XUMHUYECKOr0 00pa3oBaHusi;

HaJM4Yue MPaBOCO3HAHUS SKOJOTHUUECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUThH LIETHU
U CTPOUTH KU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS JTOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENILHOM [ESITEIbBHOCTH B COOTBETCTBUU C TYMaHHCTHYECKHUMH,

COOMOKYJIbTYPHBIMH, NYXOBHO-HPABCTBCHHBIMU LCHHOCTAMUA U WACAIaMU pOCCI/II\/'ICKOFO
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rpa)XIaHCKOTO 00IecTBa, MPUHITHIMU B OOIIIECTBE HOPMAMH U MPaBUIIAMU TTOBEICHMUS,
CIOCOOCTBYIOIIMMHU TIPOLIECCAM CAMOIIO3HAHUS, CaMOpPa3BUTUS U HPABCTBEHHOTO
CTaHOBJICHHUS JINYHOCTH 00YyYaIOIIKXCS.

JInyHOCTHBIE  pe3yldbTaThl  OCBOGHHUS  NpeaMeTa  «XHUMHS»  OTPaKaroT
cOpMUPOBAHHOCTh  OMBITA TIO3HABATENILHOM W  MPAKTHYECKOH  JIEATEIHHOCTH
00yJaroUINXcs MO peain3aluy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM UHCIIE B YaCTHU:

1) rpaIaHCKOr0 BOCIUTAHUS

OCO3HAaHMsI OOYYAIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX TpaB U OOS3aHHOCTEH,
YBKCHHS K 3aKOHY U TIPABOTIOPS/IKY;

HPEACTABICHUS O COIMATBHBIX HOPMAaX U MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUMN
B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATSIILHOCTH TMPH CO3JAaHUU YYCOHBIX
MPOCKTOB, PEIICHUM YYEOHBIX M IMO3HABATEIbHBIX 3a/1a4, BBIMOJHCHUU XUMHUYCCKUX
9KCTIICPUMEHTOB;

CIIOCOOHOCTH MOHHUMATE U IMPpUHUMATbh MOTUBBI, HAMCPCHUS, JIOTUKY U apT'YMCHTHI
APYTUX NIpU aHAJIN3C PA3JIMYHBIX BUIOB yqe6H0p”I ACATCIIBHOCTH

2) NIaTPHOTHYECKOTO BOCTIMTAHUS

LICHHOCTHOTO  OTHOLIEHMS K HCTOPMYECKOMY UM  HAy4YHOMY  HaCIEIUIO
OTEYECTBEHHON XUMUU;

yBOXEHUS K TMPOIECCY TBOpUECTBA B O0OJACTH TEOPUU U MPAKTUYECKOTO
IPUMEHEHUSI XHMHUH, OCO3HAHUsA TOrO, YTO JOCTMIXKEHHMS HAyKH €CTb pPE3yJIbTaT
JUTUTETTFHBIX HAOIOICHU, KPOTIOTIUBBIX AKCIIEPUMEHTATBHBIX TTOUCKOB, MTOCTOSTHHOTO
TPY/Zla YYEHBIX U IPAKTUKOB;

UHTEpeca W IO3HABATEIbHBIX MOTHUBOB B IOJYYEHUHU U TNOCIEAYIOLIEM AaHAIU3E
UHGOPMAIIHH O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHMS, 3TUUYECKOrO TIOBEICHUS,

CIIOCOOHOCTH OIICHMBATh CUTYalluW, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMHU,
Y IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI
Y LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHUE U MOCTYIKHA CBOMX TOBAPUILEH C MO3ULIUI
HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUN ITUX MOCTYIIKOB;

4) ¢popMupoBaHHS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMS IEHHOCTEH 3J0pOBOr0 U 0e30MmacHOro 0opas3a KU3HU, HEOOXOIUMOCT U
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY
310POBBIO;

coOsroieHUs TpaBui 0Oe30MacHoro oOpalleHusi C BellecTBaMU B OBbITY,
MMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHMS LIEHHOCTHU MPaBUJI UHIAUBUAYAIBHOTO U KOJJIEKTUBHOIO 0€30MaCcHOI0
MOBEJICHUSI B CUTYallUAX, YTPOKAIOIINX 30POBbIO U KU3HU JTIOJEH;



OCO3HAHMSI TIOCHEACTBUM W HENPUSATHS BPEAHBIX MNPUBBIYEK (yNOTpEeOICHUs
AJIKOr0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpya0BOr0 BOCIIUTAHMS

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTU B Y4€OHO-UCCIIEA0BATEILCKON ACSTEIbHOCTH,
00I11IeCTBEHHO MOJIE3HOM, TROPUECKON U APYTUX BUIAX JNEITEIHHOCTH;

YCTAaHOBKHM Ha AKTMBHOE Y4YaCTHE B PEUICHUU MPAKTUYECKUX 33Jad COLMATbHOU
HaIPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3yYEeHHUIO TMpodeccuil  pa3inuyHOro  poja,
B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBAKEHUS K TPYAY, JIOASM TPYJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBHAYaJIbHON TPAaeKTOPUU 00pa3oBaHUs,
Oynymieit mpodeccun M peain3allud COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C Y4&TOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XWMHH, HHTEPECOB U TOTPEOHOCTEH
0O0IIECTBA;IKOJIOTNYECKOTO BOCTTUTAHHUS:

AKOJIOTUYECKH 11eJIecO00pa3HOro OTHOIICHHS K TPUPOJIe, KaK HCTOYHUKY
CYIIIECTBOBAHMUS KU3HU HA 3eMIIE;

NOHUMAaHHS TJI00aJbHOTO  XapakTepa HSKOJOTMYECKHX MpoOJieM, BIUSHHUS
AKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOIHON U COLIMAIBHOMN CPENbL;

OCO3HAHMSI HEOOXOJUMOCTH HCHOJB30BAHUS JOCTUKEHUN XUMHH [IJISI PEIICHUS
BOIIPOCOB PAallMOHAIBHOTO MPUPOJOTOJIb30BaHMUS;

AKTUBHOTO HEMNPUATHS ACHCTBUI, MPUHOCAIIUX BPE OKPYKarOUIEH NPUPOIHOU
cpelne, yMEHHUs TMPOTHO3MPOBATH HEOIATONPUSATHBIE HKOJOTHYECKUE TOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEIOTBPAILATh UX;

HaJIU4MUsl Pa3BUTOIO SKOJOTHMYECKOTO MBIIUICHUS, 3KOJIOTHYECKOW KYJIbTYpBHI,
OMbITa JIESITEIBHOCTH HKOJOTMYECKON HAIMpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
MMHU B TIO3HABATEIbHON, KOMMYHUKATUBHON U COITMAIBHOW MPAKTHUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTHBOCTOSATH UJICOJIOTHU XeMO(D)OoOuH;

6) HEHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTH HAYKH U OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHUS CreM(UKN XUMHUH KaK HAyKW, OCO3HaHUS €€ pos B (HOPMUPOBAHUH
pPallMOHAJIBHOIO HAYyYHOTO MBINUIEHUS, CO3JAaHUHM  LEJIOCTHOTO  IPEICTABICHHUS
00 OKpy’KarolemM MHUpe Kak O €IMHCTBE MPUPOBI M YEIOBEKA, B TIO3HAHUH MTPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUH MPo0JIeM COXpaHEHHUsI MPUPOJHOTO PABHOBECHS;

yOeX1IEHHOCTH B 0COO0M 3HAYMMOCTH XUMUU /IS COBPEMEHHON IUBUIIM3ALIUN: B €€
F'YMaHUCTUYECKOM HAMpaBICHHOCTH W Ba)XXHOW pOJM B CO3JaHUU HOBOH 0as3bl
MaTepUuaibHONW KYJIbTYPhl, PEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOMUYHMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, YHEPTETUUECCKOM, MUIIEBON 1 IKOJOTHIECKON O€30MMacHOCTH,
B pPa3BUTUHM MEIUIMHBI, 00ECIEYEHUU YCJIOBUU YCIEIIHOTO TPYyJa U 3KOJIOTHYECKU
KOM(OPTHOM >KU3HU KaXKJI0TO YjeHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHMMAaHHS CYIIHOCTA METOAOB IO3HAHMS,
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UCIIOJIb3YeMBIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh IMOTydaeMbIe
3HAHWS JUISI aHAIW3a U OOBSICHEHUS SIBJICHHH OKPYXAIOIIET0 MUPA M TTPOUCXOISIIIHX
B HEM W3MEHEHWH, YMECHHS JAeliaTh 0OOCHOBAaHHBIC 3aKIIOUCHHS HA OCHOBE HAyUYHBIX
(aKTOB M UMEIOMINXCS JAHHBIX C IICJIBIO TIOJYYCHUS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JUIS PEIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeca K TO3HAHUIO U UCCIIEIOBATEIILCKOM IeATEIBHOCTH,

TOTOBHOCTH U CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHHMIO,
K aKTHBHOMY TIOJTyYCHHUIO HOBBIX 3HAHHWH 1O XMMHH B COOTBETCTBUH C XU3HCHHBIMU
NOTPEeOHOCTAMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3iuuHbIX cdepax mpodheccnoHambHOMI
JeSTEITHBHOCTH.

METANPEAMETHBIE PE3YJIBTATbBI

MeTtanpeIMeTHBIE Pe3yJbTaThl OCBOCHHUS YU4EeOHOTO MpeaMeTa «XUMHs» Ha YPOBHE
cpeaHero o01Iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC TUTSI dbopMHUpOBaHUS MHUPOBO33PCHUS 00 yJaroIIuXxcs
MEXIUCIUIUIMHAPHBIE  (MEXIPEeIMETHbIE) OOIIeHAyYHbIe TMOHSTHUS, OTpaKaroume
[IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpA U CHEIU(UKY METOJIOB TTO3HAHUS, UCTIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, dHEPIHs, SIBJICHHUE, MPOIECC, CUCTEMA,
HAy4YHBIN (DaKT, TPUHIIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeOBaHHE,
Ha0JII0IeHNEe, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE Yy4eOHbIE JeicTBUs (MMO3HABAaTEIbHBIE, KOMMYHUKATHUBHBIC,
peryasTHBHBIE), obecneunBaromue GopMupoBaHue (yHKIIMOHAIBHOW T'PAaMOTHOCTH H
COLIMAJILHON KOMIIETEHIIUN 00YyYaIOuXCsl;

CIIOCOOHOCTh 00YYAIOUIUXCSI HCIOJIb30BaTh OCBOCHHBIC MEXKIUCIHUIUIMHAPHEIE,
MHPOBO33PEHYECKUE 3HAHUS M YHUBEpPCaJIbHbIC YUCOHbBIC JCHCTBUS B IO3HABATEIILHON U
COLMAJIBHOM ITPAKTHUKE.

MeranpenMeTHbIe pe3yIbTaThl OTPAKAIOT OBIIAJICHUE YHUBEPCAIBHBIMU yUYCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIC YYeOHbIE NeiiCTBHUSA
ba3oBble JJoruueckne AeMcCTBUA:

CaMOCTOSITEILHO (OPMYIHUPOBATh U aKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEICIIATh LEIU IEATCIbHOCTH, 3aJ1aBasi MapaMeTPhl U KPUTEPUU UX TOCTHUKECHUS,
COOTHOCHUTB PE3YJbTAaThl ICATECIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUW 3HAHUHN MTPUEMBI JIOTHYECKOTO MBIIIICHUS] — BBIJICJISATh
XapaKTEepHbIE MPU3HAKKA TOHATHM W YCTAHABJIMBATH MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHUS JIJIs1 O0BSICHEHUS OTJETbHBIX (PAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHHS W KPUTEPHUHU IS KIacCH(PUKAIIMUA BEIIECTB M XUMHUYECKUX
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pEeaKLHnii;

yCTaHAaBIMBATh  I[PUYMHHO-CIEACTBEHHBIE  CBA3M  MEXAY  HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKJIEHUS (MHIYKTUBHBIC, I€TyKTUBHbIE, IO aHAJIOTHH),
BBIABJIATh 3aKOHOMEPHOCTHM M IIPOTUBOPEYUSA B PACCMATPUBAEMBIX SBIICHUAX,
(OopMyIHpPOBaTH BHIBOJBI U 3aKIIOUYEHUS;

IIPUMEHATh B IIPOLECCE IO3HAHUSA, HCIOJIb3YyEMBbIE B XUMHUH CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, MPEOOPa30BbIBATH MOJIEIbHBIE MIPEACTABICHUS — XUMUYECKUI 3HAK
(cuMBOJI) BJeMeHTa, XuUMUYeckas (opmyia, ypaBHEHHE XHMHUUYECKOW pEaKIuud —
IpU pElICHUH Y4eOHbIX MO3HABATEIBHBIX U PAKTUUECKUX 3a]1ay, IPUMEHSATh Ha3BaHHbIE
MOJEIIbHBIEC TIPEJICTaBICHUS I BBISABICHUS XapaKTEPHBIX NPU3HAKOB HU3y4acMBbIX
BEILIECTB U XUMUYECKUX PEAKIUH.

Ba3oBble ucciiefoBaTebCKHe AeCTBUS:
BJIaJIETh OCHOBAMH METO/I0B HAYYHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIN;
dbopMyTUpOBATH LN U 33]1a4l UCCIISIOBAHUSI, UCIIOJIH30BATh MTOCTABJICHHBIE U
CaMOCTOSITEILHO C(HOPMYITHPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI I (POPMHUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIAJ€Th HABBIKAMU CAMOCTOSITENIHOTO INIAHUPOBAHUS U IPOBEACHUS YUCHUUECKHUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOJaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJILHO TPOTHO3UPOBATh €ro pe3yibTaT, (HOopMyaupoBaTh OOOOIIEHHUS U
BBIBOABl OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAaHUS, COCTAaBIATH
000CHOBaHHBIM OTUYET O MPOJEIaHHON padoTe;

IpruoOpeTaTh OMBIT YUSHHUECKON UCCIIeI0BATEILCKON M IPOSKTHOM A TEILHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITENIBHOMY MTOMCKY METOJIOB PEIICHHUS
NPaKTUYECKUX 33724, IPUMEHEHHUIO PA3JIMYHbBIX METOJIOB IMO3HAHUSI.

Pabora ¢ undopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HUCTOYHUKAX HMH(pOpManuu (HaydHO-TIOMyJsipHas
auTepaTypa XMMHUYECKOTO COAEpPKaHMS, CIpaBOYHbIE MocoOus, pecypcsl MHTEepHETA),
aHAM3UPOBATh UH(POPMAIIUIO PA3TUYHBIX BUJOB M (POPM MPEACTABICHUS, KPUTUICCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHUBOPEUUBOCTH;

dbopMyIHpOBaThH 3aIIPOCHI U MPUMEHSATH Pa3IMYHBIE METO/IbI PU TTOUCKE B 0TOOpE
uHbOpMaIN, HEOOXOIUMOM JIJIst BBITIOTHEHUS YI€OHBIX 3a/1a4 OTMPEEIEHHOTO TUTIA;

mpuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  WH(DOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY MpeAcTaBiICHUS HHPOpMAIUU
(cxembl, rpaduKu, AUATPAMMBI, TAOJIULIBI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEJICTBA MpU padOTe C XUMUYECKOU
nH(popMalei: MPUMEHSITh MEXIPeAMETHbIE ((PU3NUeCKre U MaTEMaTUYECKUE) 3HAKU U
CUMBOJIBI, GOPMYIIbI, a00pEBUATYPHI, HOMEHKIIATYPY;

UCIOJB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
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HarjsiaHOCTH.

KoMmMmyHuKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe eCTBUSA:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXKIaeMOll TeMbl B XOJe Juaiora
W/WIM  JUCKYCCUM, BBICKa3blBaTh UJAEH, (HOPMYIUPOBATH CBOM MPEAJIOKECHUS
OTHOCHUTEJIBHO BBINIOJHEHUS IPEMJIOKEHHON 3aa4H;

BBICTYNIaTh C MPE3EHTAUUEW pe3yJbTaTOB IIO3HABATEIBHOM JAESATEIbHOCTH,
IIOJIYYEHHBIX CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBHINIOJIHEHUH
XUMHYECKOTO DKCIEPUMEHTa, MPaKTUYECKOH pabdoThl IO MCCIECIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3aluh y4yeOHOTro MpoekTa U (OPMYIHPOBATH BBHIBOJIbBI
[0 pe3yJIbTaTaM NPOBEAEHHBIX HMCCIECIOBAHUN NMYTEM COTJACOBAHMS MO3UIMM B XOJE
o0CyXJIeHUs 1 0OMEHa MHEHUSIMHU.

PeryiasiTuBHble YHUBepPCAJbHbIE Y4eOHbIE JeiiCTBHS

CaMOCTOSITETTFHO  IUIAHUPOBAaTH W OCYIIECTBISITH CBOKO  TIO3HABATEIHHYIO
JeSTeNLHOCTh, Ompenersisi e€ I[end W 3aJadd, KOHTPOJIUpOBaTh M 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATH MPEIJIaracMblii aJITOPUTM JICHCTBHIA ITPHU BBITIOJTHECHUN
y4eOHBIX W HCCIIEIOBATEIIbCKUX 3ajiad, BeIOUpaTh Hanbosee d3(pheKTUBHBIN CIIoco0 ux
peleHus ¢ y4ETOM TOJTyYeHUsT HOBBIX 3HAHHUN O BEIIECTBAX M XUMHUYECKUX PEaKIIHIX;

OCYIIECTBIISATh CAMOKOHTPOJIbh CBOCH JESATEIBHOCTH HAa OCHOBE CaMoOaHAIHM3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckas XUMUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTD IMPEJICTABICHUN 0 XUMHUECKON COCTABJISAIONICH €CTECTBEHHO-
HAyYHOUW KapTUHBI MUPA, POJIM XMMUHU B TIO3HAHUU SIBIICHUN MPUPOBI, B (HOPMUPOBAHUN
MBIIIJICHUS. W KYJIbTYPBI JIMYHOCTH, €€ (HYHKIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOMN
JUISl pELICHHs] TPAKTHYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHUS
K CBOEMY 3/I0POBBIO U IPUPOJAHOM CpELE;

BJIaJICHUE CUCTEMOMN XUMUYECKUX 3HAHUHM, KOTOPasl BKIOYAET: OCHOBOIIOJIATAOIINE
MOHATUA (XUMUYECKHM HJIEMEHT, aToM, D3JIEKTpOHHAas 000Ji0YKa aToMma, MOJIEeKyIa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, XUMHYECKas CBsI3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpalll€HHAs), MOJIb, MOJISIpHAS Macca, MOJISIPHBIA O0BEM, YTIE€pOIHbIN
CKeTeT, PyHKIMOHANbHAS TPYIITA, PAIUKAII, U30MEPHs, H30MEPHI, TOMOJIOTHYECKHUI PS/I,
TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOJA M a30TCOJEPKAIIME COCIAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSIUHEHMS); TEOPUHU U 3aKOHBI
(Teopus cTpoeHHUs opraHuyeckux BemecTB A.M. bytinepoBa, 3aK0H COXpaHEHHUSI MaCCHI
BEILIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKHH SI3bIK XUMUW; MUPOBO33PEHUYECKHE 3HAHMUS,
JIe)Kallke B OCHOBE NMOHMMAaHHS MPUYMHHOCTH U CUCTEMHOCTHM XUMHUYECKHUX SIBICHUM,
(aKTOIOTHUYECKHUE CBEJIEHHS O CBOMCTBaX, COCTaBe, IOJy4YeHUH U Oe30MacHOM
WCIOJIb30BAaHUU BaXKHEWIIIMX OPraHUYECKUX BEHIECTB B OBITY U MPAKTUUYECKOU
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NEeATEIIbHOCTU YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUW BBIABIATH XapaKT€pHblE NPU3HAKU TOHSATHUH,
yCTaHaBIMBATh UX  B3aUMOCBA3b, MWCIIOIB30BaThb  COOTBETCTBYIOIIME  ITOHATHUA
IIpY OIIMUCAHUU COCTaBa, CTPOCHUS U MPEBPALLEHUN OPTaHUYECKUX COCIUHECHUN;

cOpPMHUPOBAHHOCTh ~ YMEHMI  HMCHOJB30BaTh  XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOM) hopmyn
OPraHUYEeCKUX BEIIECTB U YPaBHECHUNW XUMMUYECKMX PEAKLUM, U3rOTaBIMBATH MOIEIU
MOJIEKYJI ~OpraHMYEeCKMX BELIECTB JUIi WUIIOCTPAllUM UX XUMHYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS,

cOpPMHUPOBAHHOCTh YMEHUU YCTAHABIMBATh MNPUHAMJIEKHOCTb H3YUEHHBIX
OpPraHUYECKUX BEILIECTB [0 UX COCTABY U CTPOCHMIO K ONpPENEIEHHOMY KiacCy/Tpymie

coeMHEHUN  (YIJIEBOAOPOABI,  KHUCIOPOJ W  a30TCOJEpXkallue  COCIUHCHMUS,
BBICOKOMOJICKYJISIDHBIE COCIIMHEHUS), JaBaTh MM Ha3BaHUA [0 CHCTEMATHYECKOM
Homenknarype (IJUPAC), a Takke NPUBOIUTH TPHUBHAIBHBIC HA3BaHUS OTICIBHBIX
OpPraHUYECKUX BEUIECTB (ITHIICH, TPOMHJICH, alleTUJICH, STUICHIJIUKOJb, TIUICPUH, (EeHOI,
dbopmanbaerua, aneraabAeruj, MypaBbUHAs KHUCIIOTa, YKCYCHAasl KHCJIOTa, OJICMHOBAs
KHCJI0Ta, CTeapUHOBAasI KUCJI0Ta, TIIFOK03a, PPyKTO3a, KpaxMall, IEJUTI0JI03a, TITHUIIHH );

c(hOpMHUPOBAHHOCTh YMEHHUS ONIPENIETSATH BUABI XUMUUECKOU CBSA3U B OPTaHUYECKUX
COEIMHEHUAX (OJMHAPHBIC U KPATHBIE);

chOpPMHUPOBAHHOCTh ~yMEHHUS MPUMEHSATh TOJIOKEHUS  TEOPUU  CTPOCHHS
opranndeckux BemectB A.M. bytiepoBa mns 0OBsSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MYECKUEe U
XUMHYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTENICH PAa3IMUHBIX KJIACCOB OPraHUYECKHUX
BeIEeCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, aleTuiaeH, OyraaueH-1,3, MeTUunOyTaIueH-
1,3, OGeH30J, METaHOJI, 3TAHOJ, STUJEHTJIUKOJb, TIUIEPUH, (PeHOoJ, aleTanbIAeTru,
MypaBbUHasi U YKCYCHas KHUCJIOTBI, IJIIOKO3a, Kpaxmal, LEJUI0]03a, aMUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh TIE€HETHUYECKYI0 CBSA3b MEXAY HHUMHU YpPaBHEHUSIMU
COOTBETCTBYIOINX XUMHUUECKHUX PEAKIIUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpPMHPOBAHHOCTh YMEHHsSI XapaKTEPH30BaTh HMCTOYHUKH YTIIEBOJOPOJIHOTO
ChIpbsi (HE(Th, MPUPOAHBINA Ta3, yroyib), CIOCOOBI MX MEPEepabOTKH W MPAKTUUECKOE
MpUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTHh YMEHUI MPOBOIUTH BEIYUCICHHUS TI0 XUMHUYECKUM YPaBHEHUSIM
(Maccel, 00BEMa, KONMMYECTBA WMCXOMAHOTO BEMIECTBA WJIM MPOAYKTAa PEAKIMH TIO0
U3BECTHBIM  Macce, OO0BEMY, KOJIMYECTBY OJIHOTO M3 HCXOJIHBIX  BEUIECTB
WJIU TIPOJIYKTOB PEaKIIHM);

chopMHUPOBAHHOCTh YMEHWW BIIaJIETh CUCTEMOMW 3HAHM 00 OCHOBHBIX METOJAaX
Hay4YHOTO MO3HAHUS, UCIOJb3yEeMbIX B XUMHH MPU U3YyUYECHHH BEIIECTB U XUMHUYECKHUX
ABJIeHUN (HaAONIOJeHNEe, HU3MEpPEHUEe, SKCIEPUMEHT, MOJECIUPOBAHHUE), HCIOJIB30BAThH
CUCTEMHbIC XMMUYECKUE 3HAHUS NI MPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalusiX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM,;

c(hOpMUPOBAHHOCTh YMEHHI COONIOJATh MpaBUia MOJb30BAaHUS XUMHUUYECKOM
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Mocy 101 1 1ab0opaTOpHBIM 000PYIOBAaHKUEM, a TAKXKE MTpaBUiIa OOPAILICHHS C BEIIECTBAMHU
B COOTBETCTBHH C MHCTPYKIHUSMU IO BBITIOTHEHHUIO TaOOPATOPHBIX XUMUYECKIX OTBITOB;

chOpMUPOBAHHOCTh YMEHHMHM IUTAHUPOBATb M BBINOJMHATH  XUMHUYECKHI
OKCIIEPUMEHT (TPEBpAIlIEHUs] OPTaHWYECKUX BEIIECTB MPU HATPEBaHHUH, MOJTyUeHHUE
STHJICHA W HM3y4YeHHE €ro CBOWCTB, KAYeCTBEHHBIC PEAKIIMH OPTaHUYECKUX BEIIECTB,
JeHaTypanus OETKOB MpH HarpeBaHUM, IBETHBIC PEaKIMH OETKOB) B COOTBETCTBUU
C MpaBUJIaMHU TEXHUKU 0€30MaCHOCTH MPHU OOpAILlEHUU C BEUIECTBAMU U JIA0OPATOPHBIM
000OpyAOBaHUEM, NPEICTABIATH PE3YNbTAThl XUMHUYECKOTO 3KCIIEpUMEHTa B (opme
3aliCH YPaBHEHHUH COOTBETCTBYIOIIUX pEakuii U (pOpMYITUPOBATH BHIBOABKI HA OCHOBE
3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHUW  KPUTUUYECKH  aHAIMU3UPOBATH  XUMHYECKYIO
uH(OpMaIINIO, TOJIY4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeJCTBAa MacCOBOM MHGOPMAIUH,
WNutepHer u npyrux);

c(hOopMUPOBAHHOCTh YMEHHM COOJIIOIaTh MPaBUiIa YKOJOTHUYECKH 11eJIecO00pa3HOTo
MOBEJICHUS B OBITY M TPYJOBOM JEATEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBhS U
OKpYXalolled MNPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JCHCTBUS Ha >KUBbBIC
OpraHu3Mbl ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, TOHMMAas cMmbica noka3arens [1/K,
MOSICHATh Ha TMpPUMEpPaX CIOCOOBl YMEHBIIEHUS W TPEIOTBpAIEHUS WX BPEIHOTO
BO3JICHCTBUS HAa OPraHU3M YEJIOBEKa;

U1 OOy4YaroIIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 370pPOBbS: yMEHHUE
IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJax TO3HAHMUSI BEIIECTB U
XUMHYCCKUX SBJICHUM;

JUIS CIIETIBIX M CIA0OBHUIANIMX OOYJAIOIIMXCSA: YMEHHE HMCIOJIb30BaTh PEIbe(hHO
TOYCUHYIO cucTeMy o0o3HaueHuit JI. bpains nis 3anucu XuMudeckux Gopmyi.

11 KJIACC

IIpeaqmeTHbIe pe3yabTaThl OCBOCHHS Kypca «OOImas m HeOpraHWYeCKas XHMUS)
OTpaXaroT:

c(hopMUPOBAHHOCTD MPEICTABICHUN: O XUMUYECKOW COCTABJISIONICH €CTeCTBEHHO-
HAY4YHOM KapTUHBI MHpa, POJM XHMHUHM B T[IO3HAHUM SIBJICHUN TNPUPOJBI, B
(bopMUPOBAaHUY MBITIUICHUS U KYJIBTYPHI JIAYHOCTH, €€ ()YHKITMOHATHHOW ITPAMOTHOCTH,
HEOOXOIUMOMN JIJII PEIICHHUs] MPaKTHYCCKHUX 3aJa49 M IKOJOTHYECKH OOOCHOBAHHOIO
OTHOIIECHUS K CBOEMY 3I0POBBIO U MPUPOJHOU CPEJE;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUW, KOTOPask BKJIFOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMUYECKUU 3JIEMEHT, aToM, M30TOI, S-, P-, O- BJIEKTpOHHBIC OpOMUTAIU
aTOMOB, WOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTh, CTEMEHb OKHCIICHHUS, XUMHUYECKas CBI3b (KOBaJieHTHas,
HWOHHAs, METAJNINYECKasi, BOAOPOJIHAS ), KPUCTAININYECKAs PEIIETKA, TUITBI XUMUYECKHX
peaKiui, pacTBOP, AJICKTPOJUTHI, HEAIEKTPOJIUTHI, SIECKTPOJIUTHUYECCKAS TUCCOLMALIMS,
OKHCJIUTEJIb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHUYECKOM pEakIuv, XUMHYECKOE
paBHOBECHE); TEOpPUM U 3aKOHBI (TeOpUs AJIEKTPOJUTHYECKOM JTUCCOILMAIINH,
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nepuoanueckuit 3akoH J[.M. MenzaeneeBa, 3aKOH COXpaHEHUs] MACChl BELIECTB, 3aKOH
COXpaHEHHMsI U MPEBPAICHUS YHEPTUM MPU XUMHUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3bIK XHWMHUH, MHPOBO33PEHUYECKUE 3HAHMS, JEXKalue B OCHOBE
MMOHUMAHHSI TPUYMHHOCTH W CHUCTEMHOCTH XUMHYECKUX SIBIICHHH, (haKTOJIOTMYECKUE
CBEJICHMSI O CBOMCTBAX, COCTaBe, MOJIYYEHUH U OE30MTaCHOM UCTIOIb30BaHUN BaXKHEUIIINX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU JICSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEpHbIE TMPU3HAKU TOHSITHUH,
yCTaHABIMBATh WX  B3aWMOCBA3b, HCIOJB30BaTh  COOTBETCTBYIOIIME  IOHATHSA
IIpU ONKMCAHUY HEOPraHMYECKUX BEILIECTB U UX MPEBPAICHUI;

chOpMUPOBAHHOCTh ~ yYMEHUW  HCMOJB30BaTh  XUMUUYECKYIO CHUMBOJIUKY
JUIL  COCTaBJICHHS (OpMYJ BEIIECTB M YpaBHEHUM XUMHUUYECKUX PEaKIlui,
cucrematndeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BEIIEeCTB (yrapHbIil ra3, YIJIEKUCIBIN Ta3, aMMHUakK, TaméHas U3BeCTb,
HeraméHas U3BeCTh, MUThEBAS COJ/IA, TUPHUT U JAPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEACNSITh BAJCHTHOCTh M CTETNEHb OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJI XUMHYECKOW CBSI3H
(koBaJieHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs) B COCAMHEHUSX, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJIIpHAsl, NOHHAs,
MeTaJTnYecKas ), XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUUECKUX COCTMHEHMUIA;

c(hOpMHPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPTaHUUYECKHUX
BEIIECTB MO WX COCTaBYy K OMNpeneNEéHHOMY KJacCy/Tpylie COeIuHEHUU (MpoCThie
BEIIECTBA — METAJUIBl U HEMETAaJIbl, OKCHJbl, OCHOBAaHUS, KHUCIOTHI, aM(OTEepHBIC
TUIPOKCHUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICH  MEPUOJAMYECKOrO0  3aKOHA
JI.11. MenpeneeBa U A€MOHCTPUPOBATh €TI0 CUCTEMATH3UPYIONTYIO, OOBSICHUTEIBHYIO 1
MPOTHOCTUYECKYIO QYHKIINU;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX »dieMeHTOoB 1-4 mnepuonoB Ilepuogmyeckoid cHUCTEMBI XUMHUYECKUX
anmemenToB JI.M. MeHneneeBa, UCIONB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOHUTAIIH,
(QHEPTeTHYECKHE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHYECKHX AJIEMEHTOB M MX COCAWHEHUU MO mepuoaaMm W rpynnam llepuonnueckoi
cHCTeMbl XUMHYeckux raemeHToB /(.M. Menneneena;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTePHU30BaTh (OMUCHIBATH) OOIINE XUMHUYCCKHE
CBOMCTBAa  HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  MOJTBEPKIAThH
CYILIECTBOBAHHE T'E€HETUYECKOM CBSI3M MEXAYy HEOPraHUYEeCKUMHU  BeEIllleCTBAMHU
C IOMOIIIbIO YPaBHEHUN COOTBETCTBYIONIUX XUMUUECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh  YMEHHUS  KJIACCU(PUIIMPOBATH  XUMHUYECKUE  PEaKIHUH
[0 pa3JIMYHbIM MpPHU3HAKaM (YHCIY M COCTAaBY PEArupyroluX BEUIECTB, TEIJIOBOMY
adexTy peakuuu, H3MEHCHHWIO CTENEHEH OKHCICHHUS JJIEMEHTOB, OOpaTUMOCTH
peaKkIny, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJISATH YpaBHEHUS PEAKIM pPa3IUYHbBIX THUIIOB,
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MOJIHBIE M COKpAIll€HHbIE YpaBHEHUS PEAKUUNA MOHHOIO OOMEHA, yYUThIBasl YCIIOBHS,
IIpY KOTOPBIX 3TU PEAKLUU UAYT 10 KOHLA;

cOPMHPOBAHHOCTh ~ YMEHUH  MPOBOJAUTH  PEAKIMH,  NOATBEPXKIAIOIINE
Ka4eCTBEHHBIN COCTAB Pa3/IMYHBbIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIKUE B BOJHBIX PACTBOPAaX HEOPraHUUYECKUX BELIECTB;

c(hOpMHPOBAHHOCTb YMEHUH  pacKpbIBaTh CYILIHOCTb OKUCJIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIHUI MOCPEICTBOM COCTABJICHUS MIEKTPOHHOI'O OajlaHCca 3TUX
pEeaKLHnii;

c(OpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuu OT Pa3IMYHBIX (AKTOPOB; XapaKTEp CMEIICHUS XUMHUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHENTHETO Bo3ekicTBus (npuniun Jle [latenne);

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XMUMHUYCCKHUE MPOIIECCHI, JICHKAIIHEC
B OCHOBE IIPOMBINIJICHHOTO TIOJYYCHHSI CEPHOH KHCIOTHI, aMMHaka, a TaKKe
c(hOpMHPOBAHHOCTH MPEACTABICHUN 00 OOIINX HAYYHBIX MPUHITUIAX U SKOJOTHYCCKHUX
npo0OJieMax XUMHUYIECKOTO IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUUCICHUS C UCIIOIb30BAHUEM TTOHITHS
«MaccoBas JIoJIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHHUH Ta30B IIPH XUMHUYCECKUX
peakuusaX, Macchl BEIIeCTBa UM 00BEMA T'a30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMM BEIECTB, TEIIOBOTO 3 dekTa
peakiuyi Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BELIECTB, MPEBPAILICHUS U COXPAHCHUS
DHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIOJATh MpaBWjia IMOJb30BAHUS XHUMHUYECKOM
MOCY/I0H 1 JTabopaTOPHBIM 000PYI0BAHUEM, a TAKXKE TIPaBUiIa 0OpaIeHUs C BEIIeCTBAMHU
B COOTBETCTBHH C HHCTPYKITUSIMU 110 BHIIIOJTHEHUIO TAOOPATOPHBIX XMMHUYECKHUX OTIBITOB;

chOpPMHPOBAHHOCTh ~ YMEHHH  IUIAHUPOBATh W  BBIMOJHATH  XUMHYECKUH
HKCIIEPUMEHT (pa3ioKEHUE TMEpPOKCHAa BOAOPOJa B TMPUCYTCTBUU KaTajausaropa,
OTIPEJICIICHUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBLHOTO WHIWKATOPA,
BIUSTHUE Pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIMU, PEakluid UOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIINU Ha CyIb(aT-, KapOOHAT- U XJIOPU/I-aHUOHBI, Ha KATHOH
aMMOHWUSI, peIlIeHNE YKCIIEPUMEHTAIIBHBIX 3324 10 TeMaM «MeTamisy u «Hemeramby»)
B COOTBETCTBHUU C MPaBUJIAMHU TEXHUKUA 0€30MaCHOCTH TIPHU OOPAIICHUHN C BEIIECTBAMU U
nabopaToOpHBIM  00OpYyIOBaHHWEM,  MPEACTABIATH  PE3YJIbTaThl  XUMHYECKOTO
JKCIIepuMEHTa B  (opmMe 3amWch ypaBHEHHWH COOTBETCTBYIOIIMX PEAKIUA W
(dbopMyIHpOBaTH BEIBOJBI HA OCHOBE ITHUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aQHAIM3UPOBATh  XMUMHYECKYIO
uHOpMAIMIO, TOJIYYaeMyK0 U3 Pa3HBIX HCTOYHUKOB (CpeIcTBa  MacCOBOU
KOMMYHUKaIuu, IHTepHEeT 1 Apyrux);

c(hOpMHPOBAHHOCTh YMEHHU COOIOAATH MPABHIIA YKOJIOTHIECKH IEIeCO00pa3HOTO
MOBEACHUS B OBITY U TPYAOBOW JACATEIBHOCTH B IEIISIX COXPAHECHUS CBOETO 370POBbS U
OKPY’KAIOIIEH MPUPOJHOM CpEabl, OCO3HABaTh OIACHOCTh BO3JCWCTBUS HA >KHUBbBIC
OpraHU3MBbI ONPENIEIEHHBIX BEMIECTB, MOHMMAas cMbIcH mokazatens [IJIK, mosicHATH

Ha MpUMepax CrocoObl YMEHBIICHHS U MPEAOTBPAILCHUS UX BPEIHOTO BO3ACHCTBUS
17



Ha OpraHn3Mm 4CJIOBCKA,

JJIA O6Y‘I&IOI_HI/IXCSI C OIrpaHU4YCHHBIMH BO3MOXHOCTAMH 3J0POBbs: YMCHHC
INPpUMCHATH 3HAHHA 00 OCHOBHBIX AOCTYIIHBIX MCTOJAaX IIO3HAHHA BCIICCTB H
XUMHYCCKUX ﬂBHGHHﬁ;

U CHENBbIX U CIa00BUAAIIMX OOYy4YaIOLUXCA: YMEHUE HCIOIb30BaTh PEIbEPHO
TOUEYHYIO cucTeMy 0003Hauenuii JI. bpaiins ps 3anucu xumMmuyeckux Gopmyd.

4.KaJieH1apHO-TeMaTHYeCKoe IUIAHUPOBaHHE

P

10 kace
No Jara\x HauMeHoBaHMe pa3/ie/ioB H TeM Y4eOHOT 0 Konuuect KonTpo Bo3moxkHbie
JOP\LIOP
YpoKa aThbl npeaMera BO 4acOB JIbHBbIE OBOPYJIOBAHU
E
ypoKo | mpoBe (Bo3MokHa KOHKpeTH3aMUsA U3 pa3aeia padoThI
B JeHus «IIporpammuoe conep:xanue @ PII) (oueno4
HBbIE
npouexy
U2))
Pa3nen 1. TeopeTnueckue 0oCHOBBI OpraHuyeckoil xumuu (34)

1 IIpeameT opraHUYecKOi XUMHUHM: €€ 1 O AOY JIITO
BO3HWKHOBEHHE, Pa3BUTHE U 3HAUECHUE B " Akagemus
MTOJTyYeHHUH HOBBIX BEIIECTB M MATEPHAIIOB MHUHIpOCBeIIeH s

2 Teopwust CTpOEHHsT OpraHUIECKUX coenuHennii | 1 Poccun"

A.M. BytiiepoBa, e€ OCHOBHBIE TIOJIOKEHHS. IAO UznarenbcTBO
CTpyKTypHBIE (OPMYITBI OPTaHUIECKIX "[IpocBemmenue”
BemecTs. I oMonorus, usomepys. XuMudeckas 000 "®wusukon Jlac"
CBSI3b B OPTaHMYECKNX COCAMHEHUSIX: KPATHEIE ['’AOY BO MI'TTY
CBSI3H, G- U TT-CBSI3U ®I'bHY "UCPO"

3 [IpencraBnenue o kiaccuduxanmm 1 IAO N3parenscTBO
oprannueckux Beuiects. Homenknarypa "IIpocBemenue”
OpPTaHUYECKUX COSAMHEHUN
(cucremaTrueckas) ¥ TpUBHAIFHBIC HA3BAHUS
BaXXHEUIINX NPEACTABUTENEH KIIACCOB
OpPTaHUYECKHX BEIIECTB.

Paznen 2. Yraesonopoas! (134)

4 AJNKaHBI: COCTaB U CTPOEHUE, 1 drAOY A0

TOMOJIOTHYECKHUM Pt ' Akanemus
MuHIpOCBEIISHS
Poccun"

5 MeraH u 3TaH — npocreiimue npeacrapurend | 1 IAO UznarenbcTBO
AJIKaHOB: COCTaB, XMMHYECKOE CTPOEHHUE, "[Ipocsenienne”
¢u3nUecKre 1 XMMHYECKHE CBOIMCTBa (peakunun
3aMEILeHHs U TOPEHUs), HaXOXKICHHUE B
MPUPOAE, MOTYYEHHE U TPUMEHEHHE

6 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOrHYecKuii | 1 IAO N3naTenbCTBO

"IIpocBemienHue”

18




OTUIEH — NPOCTENUIINI NpeCTaBUTEND
AJIKCHOB: COCTaB, XUMUYECKOE CTPOCHHUE,
(u3nUecKre U XUMHYECKHE CBOMCTBA (peaKku
TUJPUPOBAHUSA, TAJIOTCHUPOBAHUS,
TU/paTallii, OKUCICHUS U TONUMEPU3aliN )
HaXO0XJICHUE B IIPUPOJIE, IIOTyUYEHUE U
IIPUMEHEHHE.

000 "®usukoH J1ad"

[IpakTnueckas pabora Ne 1. «Ilomyuenue
STHJIEHA U U3YYEHUE €TI0 CBOMCTB

'AOY BO MI'T1Y

Ankanuensl: Oyranuen-1,3 u metunOyraaueH-
1,3, XuMHUYECKOE CTPOCHHE, PeaKIUs
MOJIMMEpHU3alliy, TPUMEHEHHe (JUIs CHHTEe3a
MPUPOAHOTO U CHHTETHYECKOT0 KaydyKa U
pPE3UHBI).

OI'BHY "UCPO"

10

AJIKUHBI: cOCTaB U 0COOCHHOCTHU
CTPOEHUS, TOMOJIOTHYCCKHUIA PSiL.
AneTuneH — npocTenmnin
MIPEJICTAaBUTENh ATKHHOB: COCTaB,
XHUMHYECKOE CTPOCHHE, (PU3HUECKUEe U
XHUMHYECKHE CBOUCTBA (PeaKIuu
TUIPUPOBAHUS, TAJIOTCHUPOBAHUS,
TUIpaTaIliy TOPEHUS ), HAX0XKICHHE

B MPUPOJIC, TIOJYICHUE U IPUMCHCHHE

DPI'AOY IIIO

" AkaiemMust
MUHITpOCBEILIEHUS
Poccun"

11

Brrunciienus mo ypaBHEHUIO XUMUYECKOM
peakuuu

IAO N31aTenbCcTBO
"IIpocBemenue”

12

ApeHbI: 0€H301T B TOIYOJI, COCTaB, XUMHUIECKOE
CTPOCHHE MOJICKYII, PU3HUECKUE 1
XUMUAYECKUE CBOUCTBA (peaKIuu
raJloreHUPOBAHHS M HUTPOBAHUS ), TIOyYSHUE
U IpUMeHeHne. BriusHie 6eH30a Ha OpraHu3M
YenoBeKa

000 "®uszukon J1ad"

13

FeHeTquCKaﬂCBHSByTHeBOﬂOpOﬂOB,
MNpUHAJIC)KAIIUX K PA3JIMYHBIM KJIaCCaM

'AOY BO MI'TTY

14

[Ipuponusrii ra3. [lomyTHbIe HEPTSIHBIE Ta3HI.
HedTs u €€ nponcxoxaenne. CriocoOs
niepepaboTki HeTH: TIeperoHKa, KPeKUHT
(TepMuYecKUi, KATAIMTHIECKUH).

OI'BHY "UCPO"

15

[IpoxykTel mepepaboTKN HEPTH, UX
MIPUMEHEHHE B IPOMBIIIEHHOCTH U B OBITY.
KaMeHHbIi yronib v NPOIYKTHI €r0
riepepaboTKH.

DI'AOY JI1O

" AkaeMus
MuHIpOCBEIISHS
Poccun"

16

KonTtponpHas pabota no pazaeny
«¥YTI1€BOOPOIBI»

1

TECT

Paznen 3. Kucjiopoacoaep:xaiiue opranHudeckmne

coennHeHus(13yq)

17

[IpenenbHbIE OJHOATOMHBIE CIIUPTHI: METAHOM
Y TaHOJI, XUMUYECKOE CTPOCHUE, (Pr3nuvecKkue
Y XUMHYECKHE CBOWCTBA (PEaKIuu C
AKTUBHBIMH MeETaJIJIaMU,
raJioreHoBOJIOPOIaMH, TOPEHUE), IPUMEHEHHE.
Bonopoanas cBsi3b. OU3HOIOTHYECKOE
JICHCTBUE METaHOJA U 3TAHOJA Ha OPTaHU3M

1

DI'AOY II1O

" AkasieMus
IMUHITpOCBEILIEHUS
Poccun"

19




YCJII0OBCKa

18 MHOr0aTOMHbBIE CIIUPTHI: ITUICHIIIUKONIb U IAO U3naTenscTBo
[JIMIEPHH, XUMUYECKOE CTPOEHHUE, (PU3MIECKHE "[IpocBemenne"
¥ XUMHYECKKe CBOICTBa (B3auMosieiicTBUE CO 000 "®usnkon Jlac"
OICJI0OYHBIMHU METaJlJIaMH, KAUCCTBCHHAaA
peaxIus Ha MHOTOATOMHBIE CIIUPTHI).
DU3HOIOTHYECKOE I CTBIE HA OPTaHU3M
yenoBeka. [IpuMeHenue riunepuHa u
ITUJICHTIIUKOJIS.
19 ®enoin. CTpoeHne MOJIEKYIIbI, PU3UYECKHE U
XAMHYECKUE CBOMCTBA (peHosa. TOKCHIHOCTh
(deHona, ero GuU3MOIIOTNYECKOE ICHCTBHIE HA
opranm3M uesioBeka. [IpumMenenue derona
20 Anbreruinl: popMabaerul U aleTanbIerus, "TAOY BO MI'TTY
XUMHYECKOE CTPOCHHUE, (HH3UUECKUE U
XUMHUYECKHE CBONCTBA (PEaKIIH OKHUCIEHUS U
BOCCTaHOBJIEHNSI, KaUECTBEHHBIE PEAKIINN),
MIOJIYYEHHE U IPUMEHEHUE.
21 OmHOOCHOBHBIE TIpeieTbHbBIE KapOOHOBBIE DdI'BHY "UCPO"
KHCJIOTBI: YKCyCHas KHUCJI0Ta, XUMHYCCKOC
CTpPOCHHUE, q)HSI/IquKI/Ie U XUMHWYECKNEC
cBoiicTBa (00IIHE CBONCTBA KUCIIOT, PEAKIIHS
sTepu(UKAINN), TOTyUYCHUE W IPUMEHCHNE
22 [Ipaktrueckas padota Ne 2. «CBoiicTBa DI AOY AITO
pacTBOpa YKCyCHOM KUCIOTBD» ' Akanemus
MuHIpOCBEIIEHUS
Poccun"
23 CreapuHOBas U OJIEMHOBAs KMCJIOThI KaK IAO U3natenscTBo
HpEeJCTABUTENH BHICIIMX KAPOOHOBBIX KUCIIOT. "[Ipocsenienue”
24 MpbLta KaK COJIM BBICITUX KapOOHOBBIX 00O "Oduzukon Jlabd"
KHCJIOT, UX MOIOILIEE JCHCTBUE
25 CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIC CAOY BO MI'TIY
KapOOHOBBIX KUCIOT. [ HAPOIN3 CIHOKHBIX
3¢hupoB
26 JKupbl Kak nmpor3BOIHbBIC TIMIIEPHHA H DOI'AOY AIIO
BBICIIMX KapOOHOBBIX KHCIOT. [ Hapomnus " Akaemus
JKHPOB IMUHIIpOCBELLIEHUS
Poccun"
27 VrieBopl: cOCTaB, KiIacCU(pUKaLus AO M3naTenbcTBo
YIJIEBOIOB (MOHO-, I~ U MOJMCAXAPHIbI). "[IpocBerenue"

I'mroko3a — npocTelmiit MOHOCAXapya:
0COOCHHOCTH CTPOEHUS MOJIEKYJIBL,
(u3nvecKre 1 XMMHYECKHE CBOMCTBA
TJIIOKO3BI (B3aMMOJIEHCTBHUE C
ruapokcuoM menu(ll), okucinenue
aMMHaYHBIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBIIEHUE, OpOXKEHHE
[JIIOKO3B]), HAaXOXKAECHHE B IPUPO/IE,
MpUMEHEHHE TIIIOKO3bI, OnoJIornyeckas
POJb B KHU3HEACATEILHOCTH OPraHu3Ma
yenoseka. dorocunTe3. PpyKTO3a Kak
H30MeEp TIIIOKO3BI.
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28

Caxapo3a — peacTaBUTENb JUCAXapUIOB,
TUAPOJIU3 Caxapo3bl, HAXOXKICHHUE B IPUPO/IE U
npuMeHeHune. Kpaxman u meyuirono3a Kak
MIPUPOJHBIC MOJIMMEPHI: CTPOCHUE KpaxMasa 1
LIEJLTIONO03bI, (PU3NIECKUE K XUMUYCCKUE
CBOICTBA Kpaxmaia (TUIPOIN3, KaueCTBEHHAs
PEAKITUS C HOJIOM).

000 "®usukoH J1ad"

29

Kontponbnas padoTa no pasueny
«Kucnopoaconepskamye opraHnuecKie
COCITMHEHUSD)

1

TECT

'AOY BO MI'T1Y

Pa3nen 4. A3orcoaep:xaniue oOpraHnyecKue coeTuHeHu st

(€A)

30

AMUHBI: METHJIAMUH — MTPOCTEHIIINIHA
MIPEeCTaBUTENh AMUHOB: COCTaB, XUMHYECKOE
cTpoeHHe, PU3NIECKHE U XUMHUYECKU e
CBOMCTBA (peakiuy ¢ KUCIOTaMU U TOPEHHUS),
HaxO0XJIEHUE B MPUPOJIE

1

DPI'AOY II1O

" AkaiemMust
MUHIIpOCBELLIEHUS
Poccun"

31

AMUHOKHCIIOTHI Kak aM(OTepHBIE
opraHudeckue coequHeHus. Gu3ndecKue u
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha
puMepe THIFHA). bronorndeckoe 3HaueHne
aMUHOKUCIOT. CHHTE3 TIENTH]IOB.

IAO N31aTenbcTBO
"IIpocBemenue"”

32

benku kak npupoansie nonumepsl. [leppuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OEIIKOB.
XHUMHYECKHE CBOMCTBA OCITKOB: THIPOIH3,
JeHaTypallns, Ka9eCTBEHHBIE PEaKI[u Ha
OCIKH.

Pa3nen 5. BoicokoMoJieKyISIPHBI

€ COeJMHEH

usi(24)

33

OCHOBHBIE ITOHATHSI XUMHH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM: MOHOMCED,
MMOJIMMEDP, CTPYKTYPHOE 3BC€HO, CTCIIEHD
MOJIMMEpU3aAIUH, CPEAHAA MOJICKYJIApHAA
macca. OCHOBHBIE MCTOABI CHHTEC3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM —
TMOoJIMMEpU3aUA YU IMOJTMKOHACHCAIIU .

1

DI'AOY II1O

" AKkaieMust
MuHIpOCBEIIEHUS
Poccun"

34

[TmacTMaccel (TTOTUATHIIECH,
MOJIUTIPOITMIICH, TTOJTMBHHIIIXIIOPH,
nonucTupon). HatypanbHelit n
CHHTETHYECKUE KayTyKH
(OyTamueHOBHIHA, XJIOPOIPEHOBEIN H
M30IPEHOBBIH). BonokHa: HaTypaibHbIe
(XJI0TI0K, EPCTH, MENK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BUCKO3a), CHHTETHYECKHE (KallpOH U
JIaBCaH)

IAO N3paTenbCcTBO
"TIpocBeeHue"

Bcero uacos

34

OneHoYHBIX
npoueayp

21




11 kaace

ypoka
YpoKo

Jara\ng
aThl
npose
JEeHus

HaumenoBaHue pa3aeoB U TeM y4e0HOro
npeamera
(Bo3MO:KHA KOHKpPeTH3alUus U3 pa3jiena
«IIporpammuoe conep:xxanue @ PII)

Koanuect
BO YacoB

KonTpo
JIbHBIE
padoThI
(oeHoO4
HbIE
npoueaxy
pbI)

Bozmozxubie JOP\IIOP
OBOPYJIOBAHUE

Paszjnen 1. Teopernueckue ocHoBbI Xumuu (13 4.)

Xumundeckuit anemenT. Atom. CoctaB
aToMa, U30TOIbI. DJIEKTPOHHAS
000o4Ka. JHEpreTHuecKue ypoBHH,
MOypOBHHU. ATOMHBIE opOuTay, s-, p-,
d-, f-a;eMeHThI.

OCOOCHHOCTH pacrpeneieHus
3JIEKTPOHOB 110 OpOUTAJISIM B aTOMAaxX
MaJIbIX U OONBINUX TIEPUOIOB.
OnexTpoHHasi KOHOUTYpaLKs aTOMOB.

Ilepuoauueckuii 3aKoH 1
HepI/IOZH/I‘IeCKaH CHUCTEMA XUMHNYCCKUX
snementoB J[. . MenneneeBa. CBs3b
MIEPUOANYECKOT0 3aKOHA U
Ileproauueckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TeopHuen
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBONCTB XHUMHUYECKUX
3JIEMEHTOB U 00Pa3yeMbIX HMH
MIPOCTBIX M CJIOKHBIX BEIIECTB IO
TpymmaM v nepuojam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CHCTEMBI
XAMHYecKux saeMenToB J[. 1.
MenneneeBa B pa3BUTHH HAYKH.

CrpocHue BelecTBa. XUMHUCCKas
CBs13b. Buibl (KOBaneHTHas HENOJSIpHAs
U TONApHAsA, HOHHAS, METAJUINYECKasi) U
MeXaHU3Mbl 00pa30BaHUs XUMUIECKON
CBs3U (OOMEHHBIN U
JIOHOPHOAKIICTITOPHEIN). BomopomHas
CBs3b. BaeHTHOCTS.
OneKTpooTpULaTeNbHOCTh. CTENEeHb
okucneHusi. KaTuoHbl 1 aHMOHBIL.

BerectBa MOJIEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHSI. 3aKOH
MOCTOSIHCTBA COCTaBa BemiecTBa. THIIBI
KPHCTAJUTHYECKUX PEIIETOK U CBOMCTBA
BemectB. [ToHATHE O AUCTIEPCHBIX
cucTemax. VICTUHHBIE paCTBOPBI.
KonuvecTBeHHbIC XapaKTEPUCTUKH
pacTBOpoB (MaccoBas 0SS BENIECTRA B
pacTBope).

Pacuérunie 3agaun:
pacyeTsl ¢ UCMOJIb30BAHUEM
MOHSATHS «MaccoBas JIOJIs
pacTBOPEHHOTO BEIIECTBA»

Knaccugukanus HeopraHUYecKux
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coenuHeHuil. Homenkmarypa
HEOPraHMYECKUX BEIECTB.

Xumuueckas peakuus. Knaccupukauus
XUMHYECKUX PEAKIIN B
HEOPraHWYECKOW M OPraHUYECKOU
XUMHH. 3aKOH COXPAaHEHHs MaCcChl
BEIIIECTB; 3aKOH COXpaHEHU U
MIpeBpaLICHUs YHEPTUU TTPH
XUMHUYECKUX peakiusx. CKopocTb
peakuuu, ee 3aBUCUMOCTb OT
pa3IUYHBIX (aKTOpOB

[IpakTnueckas padora Ne 1.
Bnusinue pa3nuyHbix pakTOpoB HA
CKOPOCTh XUMHUYECKOW PEAKIINH.

10.

O6patumbie peakui. XUMHUECKOE
paBHOBecue. PaKTOPBHI, BIMSIIOLIME HA
COCTOSIHHE XMMHUYECKOI'0 PAaBHOBECUSI.
[Tpunnun Jle Ilatense.

11.

Pacuérnrle 3agaun:

pacquH 110 ypaBHeHI/ISIM
XUMHUYCCKUX peaKquI, B TOM YHUCJIC
TepMOXI/IMI/I'-IeCKI/Ie paC‘—IéTI)I

12.

DNEeKTPONUTHIECKAast TUCCOIHAIIHSL.
CuJibHBIC U c1a0bIe DIEKTPOIUTHI.
Cpena BOIHBIX pacTBOPOB BEIIECTB:
KHCTasi, HeUTpaabHasl, MIeTI0THAsL.
Bomoponnsrii mokazatens (pH)
pactBopa. Peakuinu noHHOTO OOMEHA B
OpraHUYeCcKON 1 HEOPraHUYECKOU
xumun. OKHACIATENHHO-
BOCCTaHOBHTENbHBIC peaknnu. [lorsTHe
00 DJIEKTPONH3E PACIIABOB M PACTBOPOB
coneid. [lpumeHenure saekTponnsa

13.

Kontponbras padorta Nel mo
pasneny «Teopernueckne 0CHOBBI
XUMMU»

1 TecT

Pasznen 2. He

opranuveckasi xumus (174.)

14.

Meramnsl. ITomokenne MeTajioB B
ITepuonuyeckoil cucTeMe XUMUYECKUX
aneMeHToB. OCOOSHHOCTH CTPOSHHS
AJIEKTPOHHBIX 000JI0YEK ATOMOB
MetaiuioB. Obmme hu3nueckue
cBoiicTBa MeTaiuioB. [IpumeneHue
METaJJIOB B OBITY, IPUPOJIE U TEXHUKE.
CIu1aBbl METAJIJIOB.
ONEKTPOXUMUYECKHH P HAPSIKEHUH
MeTaiuioB. O0me CrocoObl MOTyYeHuUs
metaioB. Kopposust MeTaios.
Crioco0bl 3alMTHI OT KOPPO3HUH.

15.

OOm1ast XxapakTepUCTUKA METAJIIOB
riaBHbIX noarpynn (IA-rpymma,
[TA-rpynna) [lepuonnueckoit
CUCTEMbBI XUMHUYECKUX IEMEHTOB.

16.

Amomunuii. AM¢poTepHbIe cBOIiCTBa
OKCHUJIA U THJIPOKCH/IA AJIFOMUHHSL.
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17.

OO0mas XxapakTepuCcTUKA METaNIOB
no6ounsIx noarpymi (b-rpymm)
[Tepuonnueckoit CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB: ME/Ib,
IIUHK, XPOM, KEIe30.

18.

Bakueiinue coenuaeHns METAJLIOB
(OKCHJIBI, THAPOKCUIBI, COJIH).

19.

[Ipaktuyeckas padora Ne 2.
PGHIGHI/IG 3KCHepI/IMCHTaJII)HI)IX
3a7a4 1o TeMe «MeTaJuibD.

20.

Pacuérnebie 3anaun:

pacyeTsl Macchl (00BeMa,
KOJIMYECTBA BELIECTBA) MPOIYKTa
peaKIyu, €CIIi OJHO U3 BEIIECTB
JIaHO B BHJIE pacTBOpa C
OIIPENIETIEHHON MacCOBOM J10JIeH
pPacTBOPEHHOTO BEIIECTBA

21.

Hewmeramibl. [Tonoxxenrne HEMETaIOB B
Ilepuoauueckoi cucTeMe XMMUYECKUX
anemenToB /.. Menneneera u
0COOCHHOCTH CTPOCHHUS aTOMOB,
DuU3NYECKHE CBOMCTBA HEMETAJIIIOB.
AJtoTporis HeMeTauioB (Ha IpuMepe
KHCIIOpoaa, cepsl, pocdhopa u
yTIeposa).

22.

XHWMHUYECKUE CBOMCTBA BAKHEUIIINX
HEMETAJIJIOB (TaJIOT€HOB, CEPHI,
azorta, ¢ocdopa, yriepoaa u
KPEMHHS).

23.

OKcHIbl HEMETAJIIOB.
Kucnopoaconepskamme KUCIOTHI.
Bonopoausie coequHeHus
HEMETAJIOB.

24,

[IpakTuueckas pabora
Ne 3. Penienue skciepuMeHTAIbHBIX
3ana4 no Teme «Hemeramibny.

25.

PacuérHble 3a1a4un: pacueThl MacChl
BElIeCTBA WM 00beMa ra3oB 1o
W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00beMy OJTHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB;
pacueTsl Macchl (00beMa,
KOJIMYECTBa BEIIECTBA) MPOIYKTOB
peaxIuu, eciiu 0JJHO

13 BEIECTB UMEET MPUMECH

26.

HCOpPaHI/IquKI/Ie H OPraHnv4cCKuc
KHCJIOTHI.

27.

HCOpPaHI/IquKI/Ie H OPraHnv4cCKuc
OCHOBAaHU:.

28.

AmboTepHbIe HEOPraHUYECKHUE U
OpraHUYECKUE COCAMHEHUSI.

29.

I'eneTnueckas cBsI3b
HEOPraHWYECKUX U OPraHUYECKUX
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BCIICCTB

30.

KonTtponsnas padota Ne2 mo
pazaeny «Heopranuueckass XuMusi»

1 TecT

Paznen 3. Xumusi v :xku3Hb (44.)

31.

Poibp xuMuu B oOecrieueHuu
9KOJIOTMYECKOM, SHEPreTHUECKON U
MUIIEBOH 0€30MMacHOCTH, Pa3BUTHH
MCOUIIUHEI.

32.

ITonsarue o HAayY4YHBIX MCTOOdax
II03HaHHUA BCIICCTB U XUMHUYCCKHUX
peaKuui.

33.

[IpencraBnenust 00 0OMIMX HAYYHBIX
MPHUHIUTIAX TPOMBIIIICHHOTO
MOJIyYEHUs] BaKHEHIIINX BEIIECTB
(Ha mpuMepax MpOU3BOACTBA
aMMHMAaKa, CEPHOU

KHCJIOTBI, METAHOJIA).

34.

UenoBek B MUpE BEIISCTB, MaTEPUAJIOB
1 XUMHYECKUX PEAKIIUN: XUMHS U
3JI0POBBE YENIOBEKa; MPpaBUIIa
WCTIOJIb30BAHHS JIEKAPCTBEHHBIX
MpenapaTos; MpaBuiia 6€30MacHOro
WCTOJIb30BaHMS NIPENapaToB ObITOBOM
XVIMUU B TTIOBCE/THEBHOM JKM3HU.
BeITOBast XMMHYECKasi TPAMOTHOCTb

Wtoro gacos

34

O11eHOYHBIX MPOIEAYP
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