Ilpunoswcenue Ne ___ x O0Il COO
PaGouas nporpamma
«Xumus» (yriyo0JeHHbIH YPOBEHb)
HosicHuTeIbHASA 3aNIHCKA

Pabouast mporpamMma 1mo XMMHH Ha ypOBHE CpeqHero oomiero obpa3zoBaHusi pazpaboraHa
Ha ocHoBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoii
Oenepanum», TpeOOBaHWI K pe3ylnbraraM OCBOCHHS (permepanbHOM  00pazoBaTebHOMN
nporpaMmbl cpeanero oodmiero oopazoBanusi(@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocyfgapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XUMHs» B 00pa3zoBaTelbHBIX opranmsanusx Poccuiickoit @eneparum,
peann3yoImMxX OCHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMEI, 1 OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. U3yuenmwe mnpenmera,
peamm3zyeMoe B YCIOBUSX AH(PEpeHIUPOBAHHOTO, MTPOPIILHOTO OOYYSHHsS, TPH3BAHO
obecreunTh 0O0I1e00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHHKOB ILIKOJBbI,
HEOOXOMMYIO JIISl afanTallid X K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMyME, a
TaKXkKe IS MPOJOJDKEHHsT OOy4YeHHUs B OpraHu3alusx NpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHON M3 MIPHOPHUTETHBIX AUCITUTUINH.

B mnporpamMe mo XWMUM Ha3zHAuYEHHE TNpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPOPETAMIO B COOTBETCTBMU C OCHOBomoJararwomumu mnojoxenusmu PIroC COO o
B3aMOOOYCIIOBJICHHOCTH II€JICH, COJIEPIKaHMSs, PE3yIbTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMTYCKHUKOB. CBUIETETHLCTBOM TOMY SIBJISIIOTCSA CIIEAYIOUINE BBITIOJHSEMbIE
MPOrpaMMOi O XUMUU (PYHKITUH:

¢ HH(pOPMAIIMOHHO-METOAUYECKAs, pealu3alusd KOTOpod oOecrneuynBaeT MOIydYeHHe

MIpEJICTaBJICHUs O LIEJSAX, COAEp KaHUM, OOIIel cTpaTernu OOy4eHHs, BOCIUTAHUS U
pa3BUTHS O0YYAIOMIMXCS CPEACTBAMH IpeIMeTa, U3y4aeMoro B paMKaxX KOHKPETHOIO
npohus;

® OpraHU3alMOHHO-TUIAHUPYIOLIAS, KOTOpas  HIpelycMaTpuBaeT  OIpe/esIeHHE:

NPUHIUIIOB  CTPYKTYPUPOBAHUA M  IOCJIEIOBATEILHOCTH HU3y4eHHUS y4eOHOTO
MaTrepuana, KOJIMYECTBEHHBIX M KAaYECTBEHHBIX €ro XapaKTePUCTHK; IMOAXOIO0B K
(OpPMHUPOBAHUIO COJEPIKATEIBHON OCHOBBI KOHTPOJISI M OIICHKH 00pa30BaTeIbHBIX
JOCTHIKEHHI oOydarolmuxcs B paMKaX HTOTOBOM arTectanuu B (QopMme eIHHOTo
roCy/IapCTBEHHOTO 9K3aMeHa 10 XUMUHU.

[Iporpamma yist yriayOJI€HHOTO U3YUEHUS! XUMUU:

® yCTaHaBIIMBAaeT MHBAPUAHTHOE MPEIMETHOE COJepKaHHe, 00s3aTeIbHOe ISl U3YUYEHUs

B paMKax OTIEJbHBIX  Mmpoduiel, mpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTEbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT NMpUMEpHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOTo sl U3y4YeHUs

OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢

y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€iHi;

e aéT METOAMYECKYI0 MHTEpIIpeTaluio Iejaed W 3ahad H3y4eHHUs IpeaMeTa Ha

yriIyOJa€HHOM YpPOBHE C Y4ETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETrO



oOmiero oO6pa3oBaHusl, COJACPKATEIBHON XapaKTEPUCTHKHU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMS OCHOBHOH 00pa30BaTENIbHOW MPOTPaMMBlI CpeAHEro oomero oOpa3oBaHUs
(JINYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), @ TAK)KE C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOYYaIOIIETOCsl 1O OCBOCHHUIO COJEpIKaHUs
npeaMera.

[lo Bcem Ha3BaHHBIM NO3ULIMUSAM B M[porpaMMe IO XUMHUU [PeIyCMOTpPEHa
[IPEEMCTBEHHOCTh € OOY4YeHMEM XHMHUHM Ha YpPOBHE OCHOBHOTO oO0uiero ooOpas3oBaHus. 3a
npeAesiaMi  YCTAHOBJICHHOM MPOrpaMMON 1O  XUMHUHU  00s3aTebHOM  (MHBApUAHTHOM)
COCTaBJISAIOLIEH CO/IEpKaHUs Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0yyeHwusl.

B cootBerctBUM ¢ koHnentyaabHbIMU mojoxkeHusmMu PIOC COO o HazHAYCHUH
IpeIMeToB 0a30BOr0 U yriIyOoJEHHOTO YpOBHEN B cucTeMe ¢ GepeHInPOBAaHHOTO 00yueHUs Ha
YpOBHE cpesiHero oOIiero oopa3oBaHusl XUMHUS Ha YpOBHE YriayOJEHHOTO M3y4yeHUs HaIpaBlieH
Ha peaju3alui0 TPEEMCTBEHHOCTH C MOCIEAYIOIIUM JTaloM MOJY4YeHHUS XUMHUYECKOIO
oOpa3oBaHUS B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsiX CpeHero npodeccruoHaibHOT0 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO TNPEUMYLIECTBEHHO Ha pacllupeHHe Hu
YIIIyOJIeHHEe TEOPETHUYECKOM U TMPAKTHYECKON TMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbIi Mpoguiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30oBaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuiik ®PI'OC COO k mIaHUpPyeMBIM pe3ysbTaTaM OCBOCHHS (deaepalbHON
00pa3zoBaTeIbHON MPOrpaMMBbl CpeaHEro o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsH»
OpPUEHTHPOBAHO TAK)KE HA PELICHUE 337a4 BOCIUTAHUS U COLIMATIBLHOTO PAa3BUTUS 00yUYalOIIUXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEMHTEIUIEKTYAIbHBIX YMEHHUM, YMEHUN palliOHAIN3aUuU Y1eOHOTO
Tpygda ¥  O0OOOMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HaAMpPEAMETHBIN XapakTep.

CocraBnsromiMu  nipeiMeTa «XUMHS» Ha YpPOBHE YIIyOJIEHHOTO M3YYEHUS SIBISIOTCS
yrayOnénnsle Kypebl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI nojokeHus ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUeHHUsI PEAMETA.

OcHoBy conepxanusi KypcoB «Opranuueckas xumus» u «OOmas v HeopraHuyeckas
XUMHS» COCTABIJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO H3y4YEHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MOJIydaeT OMpPENeTIEHHOE TEOPETUUECKOe
JOTIONTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OonblIUK  00BEM
¢dakronoruueckoro mMarepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX MX COECIMHEHUI Ha OCHOBE pacIIMpEHHs U YriyOJeHUs MPeACTaBICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSAX NMPOTEKaHMs PEaKLMH, pacCMATPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KMHETUKU U TEPMOJMHAMUKHU. M3ydeHne nepuoauueckoro 3akoHa u
[lepuonnyeckoit  cUCTeMBl ~ XUMHYECKUX  3JEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOSHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOUYKU 3PEHHsI DHEPreTHUECKUX W3MEHEHHH NpHu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TaKKe C
TOUKHA 3peHUs MeXaHu3MOB €€ oOpa3oBaHus. lM3yueHue THUIOB peakUUd JOMOJHSETCS
(bopMuUpOBaHMEM MPEICTABICHUNA 00 IEKTPOXUMUYECKHUX MpOIeccax U 3JIEKTPOJIN3E PACIUIaBOB



U pacTBOpPOB BELIECTB. B Kypce OpraHMYeCKOW XUMHHM IIPU PACCMOTPEHUU PEAKIMOHHOMU
CIOCOOHOCTH COCTMHEHUI yaenseTcss 0co00e BHUMaHHUE BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.
Oco0oe 3HaYeHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
W3YUYEHHs Ul KJIACCOB OMpeAeNéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep JOTOJHEHUH K 001Iel cucTeMe NpeIMETHbIX 3HaHWM) OKa3bIBalOT BIUSHUE CMEXHbIE
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpPeAMETa s KIACCOB XHMMKO-(PHU3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOT0 MaTepuaia Mo OOme XUMUH.
[Ipu w3ydeHuwm mpeaMeTa B JaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUM B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (U3UKE), 3aKOHBl COXPAaHEHUS MacChl W DHEPIUH, 3aAKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUH BEIIECTB U IPYroe€.
B T0 %€ BpeMsl B cojiep>KaHUU MpEeaMeTa sl KJIaCCOB XMMHUKO-OMOJIOTHYECKOro mpoduis
OoJIbIIUIN yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumusi. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00jiee 00CTOSATENBHOTO PACCMOTPEHNS XUMUYECKONH OpraHu3alluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEpPY, Takue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JHUMHbI, OEJKU, YIJeBOJAbl, HyKIEHHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHUS O COCTaBE€ M CBOMCTBAxX IPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIy’KaT OCHOBOM JJIsl U3y4EHUS CYITHOCTH IPOLECCOB (DOTOCHHTE3a, TbIXaHUS], MUIIEBAPEHHUS.
B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHayuyHBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTHUECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XuUMHUS» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
peaIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteil «EcTecTBeHHO-HAayuHBIE TPEAMETHI,
«Marematuka u nHGopMaTuKa» U «PyccKuil 131K U TUTEPATYPAY.
[Ipn uzydeHun yueOHOTO mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadeid
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcs (OpMHUPOBAaHHE OCHOB HAyKM XHMHM KakK 0O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JEATEIbHOCTHM YEJIOBEKa M OJHOrOo W3
KOMIIOHEHTOB MHPOBOW KyJbTyphl. Perienue 3Toil 3ajaun Ha yriayOon€HHOM ypOBHE W3yuUeHUSs
IpeaMeTa NpearoiaraeT peau3anuio TaKuX HeeH, Kak:
e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y T03HAaBAE€MOCTH SIBJICHUI MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaymie ponu B 00eCleYeHUH YCTOWMUMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
mpo0eM SKOJOTHYECKOM, PHEPreTUYECKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIULUHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB SHEpPruUHU, B
obecrieueHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHUS U OOIIEH KYIbTYPhI YETIOBEKa, & TAKKE IKOJIOTHUECKH 000CHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3I0POBBIO U IPUPOJHON CPEE;

® OCBOCHHME CHCTEMbl 3HAHHH, JISKAUIUX B OCHOBE XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa: (yHIAMEHTAIbHbIX TOHSATHUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEACTABICHUII O CTPOCHHMM BEIIECTBA HAa Pa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYISIPHOM, 0
TEPMOJMHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMUYECKOM PaBHOBECHH, paCTBOPAX M JAUCHEPCHBIX cHUCTeMaX, 00 00mux
Hay4YHBIX PUHLHUIIAX XMMHUYECKOTIO TPOU3BOJICTBA;



e (opMupoBaHue y OOy4YalOMMUXCS OCO3HAHHOTO MOHHUMAaHHS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHYECKUX 3HAHWH JUIsi OOBSCHEHHWS KIIOYEBBIX HICH W TpodiIemM
COBPEMEHHOW XUMUU, IS OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUH, HMEIOIIUX
€CTeCTBEHHO-HAYYHYIO HPUPOJY; TPAMOTHOTO pEIICHHs NpoOjeM, CBS3aHHBIX C
XUMUEH, IPOTHO3MPOBAHHUs, AHAJIW3a W OLEHKH C TO3ULUUH OKOJOTHYECKOU
0€30MacHOCTH NOCIEACTBUNM ObITOBON M MPOU3BOJACTBEHHOM AEATEIBHOCTU YEIIOBEKA,
CBA3aHHOM C XHMMMYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM U IepepadOTKOM
BEILECTB;

e yriyOJeHHWE TMPEICTaBICHU O HAYYHBIX METOJaX ITO3HAHUS, HEOOXOIUMBIX JUIs
MPUOOpPETEHUsT YMEHUN OPHEHTUPOBATHCS B MUPE BEIICCTB M OOBSICHCHUSI XUMHUYIESCKUX
SIBJICHUH, WMEIOIIUX MECTO B TIPUPOJE, B TMPAKTHUUYECKOW JCSATEIBHOCTU W
MOBCEAHEBHOM KU3HU.

B nmnnane peanu3zanuu 1NepBOOYEPEAHBIX BOCHHUTATENbHBIX M pa3BUBAIOMIMX (QYHKUUN
LIEJIOCTHOM CHUCTEMBI CpellHero oOmiero oOpa3oBaHUsl MpPU HM3YYEHUHU MpeaMeTa «XUMUus» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyadbHOCTh TPHOOPETAIOT TAKKE LIETH U 3a]1a4H, KaK:

e BOCNUTaHUE YOEXKAEHHOCTH B TO3HABAEMOCTU SBJICHUU TNPUPOIbI, YBAKEHUS K
Mpoleccy TBOpYECTBa B OONACTH TEOPETUUYECKMX W MPUKIAJHBIX HCCIEIOBAaHUN B
XUMHH, (GOPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH;

® pa3BUTHE MOTHBAIIMM K OOYYEHHIO U IMO3HAHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOECHHMSI 00I[€UETI0OBEUECKUX [IEHHOCTEI;

® pa3BUTHE TMO3HABATEJIBbHBIX HWHTEPECOB, HMHTEJUIEKTYaJbHBIX U  TBOPYECKHUX
crocoOHOCTEeN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMo00pa30BaHUI0O U HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCHEIIHON
npodeccuoHabHON M OO0IECTBEHHOM N1eATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

e (opmupoBaHue yMEHUN U HaBBIKOB Pa3yMHOIO MPHUPOJIOTOIB30BAHUS, PA3BUTHE
9KOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHEe  OmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTHYECKOH 1eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPEIYCMOTPEHHBIX IS M3Y4YEHHUS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEJEINIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKOIl XUMHUM.

[IpenmMer W 3HaYeHHWE OPraHUYECKOW XHMMHH, MPEJICTaBICHHE O MHOrooopasuu
OpraHUYECKUX COCAMHECHU.

DJNEeKTPOHHOE CTPOEHHE aTOMa YIJepoja: OCHOBHOE U BO30YXJIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoma yriepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHHSIX.
Tunel rubpuaN3auu aTOMHBIX OpOUTaneil yriepoaa. MexaHu3mMbl 0Opa3oBaHUsI KOBaJCHTHOM
CBs13M (OOMEHHBIN M TOHOPHO-aKIENTOPHBIN). THITBI IepeKphIBaHUS aTOMHBIX OpOUTanel, - u
n-cBsizu. OnuHapHas, IBOWHas U TpoiHas cBa3b. CrmocoObl pa3pbiBa CBs3ell B MOJEKylax
opranudeckux BemiecTs. [loHsTHE O CBOOOIHOM pajKalie, HyKjIeopuiie 1 a1eKTpodure.

Teopust crpoeHuss opraHuueckux coeauHeHud A.M. byrnepoBa u coBpeMeHHbIE
IIPEJICTABJIECHHSI O CTPYKTYPE MOJIEKYI. 3HAaYEHHE TEOPUH CTPOCHUS OPTraHUYECKUX COEANHEHUN.



Moutekynsipabie U CTPYKTypHBIE (QopMynbl. CTpyKTypHbIE (QOpPMYIBl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, cokpamiéHHas, ckeinerHas. W3omepus. Buubl wu3oMepun: CTpYKTypHas,
MPOCTPAHCTBEHHASA. JJEKTPOHHBICE JPQPEKTHI B MOJICEKYJIaX OPTaHUYECKUX COCIUHEHUN
(MHIYKTUBHBIA 1 Me30MepPHBIH 3 eKTsl).

[IpencraBienne o KraccuUKAMA OPraHUYECKUX BemiecTB. [IoHATHE 0 PYHKIIMOHATHHOU
rpynne. ['omosorus. 'omonornyeckue psiapl. CucreMaTtryeckass HOMEHKIIATypa OpraHU4YeCKUuX
coenuuenuit (IUPAC) u TpuBHanbHBIC HA3BAHUS OTICIBHBIX MMPEACTABUTEIICH.

OcobGenHocT W KiIaccu(uKamusi  OpraHMYecKux  peakiuil.  OKUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

DKCHEepUMEHTAIBHBIE METOAbl M3YUYEHUS BEIIECTB M WX IMPEBPAIICHUN: O3HAKOMIIEHUE C
o0pasiamMu OpraHMYeCKUX BEIIECTB M MaTepuajlaMH Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB TMpU HarpeBaHuu (ITUIaBJeHUE, OOYIJIMBaHWE M TOPEHHUE),
KOHCTPYMPOBAHHE MOJIEJIEH MOJIEKYJI OPTaHNYECKUX BEIIECTB.

YrieBoaopoanl.

Ankanbpl. ['oMoJIOTHYECKUN psii alKaHOB, oOmIas opMylia, HOMEHKIIATypa U U30MEpHsI.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI ATKAHOB, SP°-THOPHIM3AIHA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. ODU3NYECKHE CBOMCTBA aJTKaHOB.

XHUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKIIMH 3aMEIICHUS, W30MEPHU3AINH, TEeTUAPUPOBAHUS,
NUKJIA3AIAYA, TUPOJIM3a, KpEeKWHTra, TropeHus. lIpencraBieHne o MeXaHU3ME pEAKIUN
pPaKaIbHOTO 3aMEIICHHMS.

Haxosxnenue B mpupoae. CriocoObl MOTyIeHHUS U TPUMEHEHNE ATKAHOB.

Huxnoankansl. O6mas dopmyna, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH CTPOCHUS H
XUMUYECKUX CBOWCTB MalbIX (IMKJIOMPONAH, IUKIOOyTaH) ¢ OOBIYHBIX (IIMKIJIOTICHTaH,
LUKIIOTEeKCaH ) IUKI0aIKaHOB. CrocoObl MOTydYeHUs U TPUMEHEHHUE [IUKII0ATIKAaHOB.

Ankensl. 'oMoIOTHYecKuil psii aIKeHOB, 00IIas GopMmysa, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY/] AIKEHOB, SP’-THOpHIM3alMs aTOMHEIX opOuTaneii
yriaepoja, 6- u m-cBsisu. CTpyKTypHas U reomeTpudeckas (uc-Tpanc-) nzomepus. Ousndeckue
CBOMCTBa aJKEHOB. XHUMHYECKHE CBOMCTBAa: pEaKUMH MPUCOCAUHEHHS, 3aMEIIeHUs B O-
MOJIOKEHUE TPU JTBOMHON CBsI3u, MoJMMepu3auuu U okucieHus. [lpaBuino MapkoBHHKOBA.
KauecTBeHHbIe peakiiy Ha JBOMHYIO CBs3b. CIOCOOBI MOIy4YEHUs U TPUMEHEHUE aJIKEHOB.

Ankaguenbl.  Kiaccudukanus — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupogantvle). OCOOEHHOCTH  3JEKTPOHHOIO  CTPOCHHMSI U XUMHUYECKHX CBOWCTB
conpsukEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lonmmmepusanus CONpsHKEHHBIX AMEHOB.
CriocoObl MosTyueHus: U IPUMEHEHHUE aJIKaIueHOB.

AnkuHbl. ['oMonOru4eckuii psii ankuHOB, oOmias GopMmyna, HOMEHKIATypa U U30MEpHs.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKMHOB, SP-THOpUAM3AINS aTOMHBIX
opbuTtaneit yriepona. PuznyecKkue CBONCTBA AJIKHMHOB. XHMHYECKHME CBOMCTBA: PEAKIUU
MPUCOCIUHEHUS, AUMEpPU3allid U TPUMEpHU3alnuu, okuciaeHus. KucnoTHele CBONCTBA alKMHOB,
HMMEIOIUX KOHIIEBYIO TPOIHYIO CBs3b. KauecTBeHHBIE peakIMu Ha TPOHHYIO0 CBs3b. CrocoObl
MOJY4YEHHUS! U TPUMEHEHUE aTKUHOB.

ApoMartudeckue yriieBoaopo bl (apeHsl). ['omonorudyeckuii psa apeHos, oomas hopmyina,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIbl OeH30J1a.
Ouznyeckue CBONCTBA apeHOB. XMMHUYECKHE CBOWCTBAa O€H30J7a M €ro TOMOJIOTOB: PEaKIUU
3aMeleHus: B O€H30JIbHOM KOJIBIIE M YIJIEBOJOPOJHOM paJHKalle, peaklUu MpPUCOEeIUHEHUS,
OKHCJICHHE TOMOJIOTOB Oensona. [IpeacraBnenue 00 OpUEHTHPYIONIEM JICHCTBHH 3aMECTHTENEH
B OCH30JILHOM KOJIbI[e Ha MPUMEpE AIKHIBHBIX PAIUKAIOB, KapOOKCUIBLHOU, TUIPOKCUIBHOM,



aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB CTHpOIIA.
[Tomumepuzanuss  crtupona. CHocoObl  IMOJIydeHHUST M NPUMEHEHHE  apOMaTHYECKHX
YIJIEBOAOPOIOB.

[puponustit ra3. [lomyrueie HedTsHBIE ra3el. Hedrs u e€ mpoucxoxaenue. Kamenusiid
yroJib U TPOAYKTH ero mnepepadorku. CriocoObl mepepaOdoTKu He(PTH: MEepPEeroHKa, KPEKUHT
(TepMHUYECKHH, KaTaTUTUYECKUN), pupopmuHr, muposus. [IpoaykTel nepepaboTku HeDTH, HX
MIPUMEHEHHE B TIPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXY Pa3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIVIEBOJOPOAOB. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNIy, HUTPOTpYIIy, LHUaHOTpynny, amuHorpynny. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHMPTOBOrO  pacTBopa miEnouu. Bzaumopeiictue
JUTajJoreHaJIKaHOB C MarHueM M LMHKOM. [IoHsTHE O MeTalyIoOpraHM4ecKUX COEIUHEHMSIX.
Hcnonb30BaHne TallOTEHIIPOM3BOJIHBIX YITIEBOJOPOJOB B ObITY, TEXHHKE W IpPU CHHTE3E
OpraHMYECKUX BEIECTB.

DKClepUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB M MX [pEeBpalleHUN: H3Yy4YeHUE
(Gbu3nyecKux  CBOMCTB  YIiIeBOJOPOJOB  (pacTBOPUMOCTb),  KAYECTBEHHBIX  PEaKIIHi
YTJIEBOJAOPOJIOB PA3IMYHBIX KJaccoB (oOecuBeurnBaHne OPOMHOM WM MOJHOW BOJbI, pacTBOpa
NepMaHraHaTa Kajusi, B3aUMOJICHCTBHE aleTW/IeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIA
cepedpa(l)), xauecTBeHHOE OOHApY)KEHHE YyIriIepoJa W BOJOPOJA B OPraHMYECKHX BEIIECTBAX,
MOJIyueHUE STHJIEHA W H3y4YEHHE €ro CBOMCTB, O3HAKOMJIeHHE ¢ Kosuekuusamu «Hedts» u
«Yromp», ¢ oOpa3uamMu IUIacTMacc, KaydyKOB U pPE3UHBI, MOJECIUPOBAHHE MOJIEKYI
YIJI€BOJOPOJIOB U FaJIOT€HIPOU3BOIHBIX YTJIIEBOJOPOIOB.

Kuciopoacoaep:kammue opranudeckue coeJuHeHNs.

IIpenenvHble opHOaTOMHbIE cnupThl. CTpoeHHME MOJEKyl (Ha IpUMEpe MeTaHoJa U
staHosa). ['oMonornueckuii psan, odmas Gopmysna, u3oMepusi, HOMEHKJIATYpa U KJIacCU(DUKAITHS.
dusnueckue CBOWCTBA MpPEAEIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBS3UM MEXIY
MOJIEKyJaMH CHMPTOB. XHMHUYECKME CBOWCTBA: pEAaKUMM 3aMEIlEHMs, JAerujaparanui,
OKHCJICHMs], B3aUMOJICHICTBHE C OPIraHNYECKUMHU U HEOpraHMYecKMMHU Kuciaotamu. KauecTBenHas
peakuys Ha OJHOATOMHbIE CHHUPTHI. JlelicTBHE 3TaHOJAa UM METAaHOJa Ha OpraHM3M YelIOBeKa.
CriocoObl nosTyyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upbl, HOMEHKIaTypa U nzomepus. OcOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaToMHble CIUPTHl — 3TUJICHIJIMKOJIb W IiuiepuH. duznueckre U XUMHUYECKUE
CBOMCTBA: peaklMM 3aMeleHUs, B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMU
KHCJIOTaMH, KaUYeCTBEHHAs! PeaKllds Ha MHOroaToMHble cnupthl. [IpencraBieHne o MexaHu3zMe
peakuuii HykieopuiabHOro 3aMerienus. JleiictBue Ha opraHusM yenoBeka. CriocoObl NOTydYeHUs
Y IPUMEHEHHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aMMHOE BJIMSHUE THIPOKCOIPYIIIBI M OEH30JIbHOTO SApa.
®dusnueckue cpoiictBa (peHosma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha ¢Qenos. ToxcumuHocTh ¢eHona. CrocoObl MOMy4YeHUS M IMpUMEHeHHe (eHoma.
denonopmanbaeTUaHAS CMOJIA.

KapOoHuNbHBIE COEAMHEHUS — aIbJeTUIbl M KETOHBL. JIEKTPOHHOE CTPOEHHE
KapOOHMJIBHON rpymmbl. ['omMojoruyeckue psasl anbAerHI0oB M KETOHOB, olmas Qopmyna,
n3oMepusi M HOMeHKnarypa. Pusnyeckue CBOWCTBA AIbJETHUAOB U KETOHOB. XHUMHYECKUE
CBOMCTBA QIbJETHJIOB M KETOHOB: pEaKkUMHU MpucoeqUHEHMs. OKHUCIEHUE allbJIEruioB,



Ka4eCTBEHHBIE pEeaKkIuH Ha ajbaeruipl. CrnocoObl MOMyYeHHs W MPUMEHEHHE ajbJeTHJIOB U
KETOHOB.

OnHOOCHOBHBIE TpeJiesibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepuss U HOMeHKIarypa. (Du3nyeckue CBOWCTBA OJHOOCHOBHBIX
IpeleNbHbIX KapOOHOBBIX KHCIOT. BojoponHbie CBA3M MEXAy MOJIEKyJaMU KapOOHOBBIX
KHACIOT. XWMUYECKAE CBOWCTBA: KUCIIOTHBIE CBOWMCTBA, pEAKIMs STEpU(UKAINH, PEAKIHUA C
Y4aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOMN KUCIIOTHI. [loHsTHE
O TIPOM3BOIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3¢upax. MHOrooOpazue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPECTbHBIX U apOMAaTHUECKUX KapOOHOBBIX KHCJIOT, AUKapOOHOBBIX
KHCJIOT, TUAPOKCHKAPOOHOBBIX KHCIOT. IIpencTaBUTENnd BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NaJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpPUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Cnoxwusie 2¢upsl. ['oMonorudeckuit psia, odmias dopmyna, U30Mepusi ¥ HOMEHKJIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJIOM U IIEJIOYHOMN Cpelie.

Kupsl. Ctpoenue, puznueckue ¥ XMMHYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B KUCIOW U
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHOT. JKupsl B IpUpoIe.

MBIT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOFOIIEE ICHCTBHUE.

OOmiass xapakrtepucTuka yriaeBoaoB. Kiaccudukanus yrieBogoB (MOHO-, IU- U
nosjmcaxapuabl). MoHocaxapuabl: TJIOKO3a, (pyKTOo3a, Tajakro3a, pubo3a, ae30Kchpubo3a.
@dusnyeckue CBOWCTBA W HaxoxJaeHWe B npupone. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAaKIUU C Y4YaCTHEM CIHUPTOBBIX M aJNBJACTHJHONM TIpYII, COUPTOBOE H
MOJIOYHOKHCTOe Opokenue. IlpuMeHeHue TIIOKO3bl, €€ 3HaUY€HHWE B IKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajapTO3a M JAaKTo3a. BoccraHaBmuBammue u
HEBOCCTAHABIIMBAIOIME Jucaxapuipl. ['maposims aucaxapuaoB. HaxoxaeHue B npupone u
npuMeHeHnue. [lomucaxapuapl: Kpaxman, TNIMKOTeH M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmaya, TJUKOT€Ha M UeuIroo3bl. (Du3nuecKhe CBOKWCTBAa KpaxMmalla M LEJUIHOJIO3BL
XHUMHUYECKHE CBOMCTBA Kpaxmaja: TMApOJIN3, KAaYECTBEHHAs PEaKlHs C HOJOM. XUMHUYECKUE
CBOMCTBA LEJUTIOJO3bI: TUAPOIIN3, MOTy4YeHrne 3(upoB Lemtono3bl. [loHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METO/bl M3YyYEHUs BEUIECTB M UX IPEBpPALICHUH: pacTBOPUMOCTh
pa3IMYHBIX CHUPTOB B BOJIE, B3aMMOJIEWCTBHE 3TAaHOJIA C HATPHEM, OKHCIEHHE STUIOBOTO
CoupTa B ajbJEerHj] Ha PACKAIEHHOW MEIHOM IPOBOJIOKE, OKHCIEHHE STUJIIOBOrO CHUPTa
JUXPOMATOM Kayus (BO3MOXKHO MCHOJB30BAaHUE BHUICOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIMH Ha
anpaerusl (¢ ruapokcuaoM quamMmmuacepeopa(l) u ruapoxcumom meau(ll)), peakius rioumnepuna
¢ runpokcuiom meau(ll), xumMmuueckue cBOMCTBa pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOICHCTBUE
pactBopa Tioko3bl ¢ ruapokcunom meau(ll), B3aumoneiicTBue kpaxmana ¢ MOJOM, peIICHHE
AKCIEPUMEHTAIBHBIX 33/a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KHCIOTHI. ClI0XKHBIE
3pUpBI».

A3oTcoaepKamye OpraHnyecKne CoeAMHeHusl.

AMHMHBI — OpraHMdeckue NpOM3BOJAHbIE aMMuaka. Kiaccudukanms  aMHHOB:
anupaTUyecKe U apoMaTU4YecKHe; NEepBUYHbIC, BTOPUYHbIE U TpeTUyHble. CTpPOEHUE MOJIEKYII,
oOmas Qopmyna, nzomepusi, HOMEHKIATypa U (pu3ndYeckue cBoicTBa. XMMHUYECKOE CBOICTBa
ann(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHHUE, B3aUMOJEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCA0TOM. CoM aJKnIaMMOHUS.



AHUIUH — TIPeICTaBUTENIb aMUHOB apoMaTuyeckoro psjaa. Ctpoenue anwinHa. Bzaumuoe
BIIUSIHUE TPYIIl aTOMOB B MOJIeKyine aHmiInHA. OCOOEHHOCTH XMMHYECKUX CBOWMCTB aHWIJIMHA.
KauectBennsie peaknmu Ha aHWiauH. CrocoObl TONydeHHsS] U TPHUMEHEHHE amu(paTHIeCKUX
amuHOB. [loyueHue aHuIMHA U3 HUTPOOCH30IA.

Amunokucnotel. Homenknatypa wu  wu3omepus. OTtaenbHbIE MOPEJICTABUTENIN  O-
AMHUHOKHUCJIOT: TJIMIWH, ajJaHuH. OU3nuecKkue CBOMCTBA aMHUHOKHUCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpPHBIX OPraHUYEeCKUX COCAMHEHHM, pEaKIus TMOJUKOHICHCAIUH,
oOpa3oBaHUe MENTHIHOHN CBs3H. buosorndeckoe 3HaueHHe aMHUHOKHCIOT. CHHTE3 U THAPOJIN3
TIETITU/IOB.

benku kak npupoansie nonumepsl. [lepBuunas, BTOpHUYHAsT M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIU3, NEHATYpallus, KaueCTBEHHBbIE pEakluu Ha
OenKHu.

DKCHEepUMEHTAIBHBIE METOJIbI M3YYEHMsI BEIECTB U MX TMPEBpAIICHUI: PacTBOPECHHE
OENIKOB B BOJIE, JICHATypalusi OCJIIKOB MPU HArpeBaHWUM, IIBETHBIC PEAKIMU Ha OENKH, pellIeHue
OKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A30TCOJEpKalllue OPTraHUYeCKHE COCTUHEHUS» U
«Pacmo3HaBaHue OPraHUIECKUX COCTUHEHUI.

BricokomosiekyJIsipHbIe COeTUHEHUS.

OCHOBHBIE TIOHSTHSI XUMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENCHb MOJMMEpU3AINH, CpefHss MoJieKynspHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIJISIPHBIX COSTMHEHNN — TIOJIMMEPU3AITUs U TIOJTMKOH ICHCAITHS.

[TomumepHbIE MaTepuabl. [TnacTmaccer (monmATHIIEH, TIOJTUTTPOTIUJICH,
MTOJIMBUHUIIXIIOPHI, MOJINCTUPOJI, MOJINMETHJIMETAKPHIIAT, MOJINKApOOHATHI,
nojmdTUIeHTepedTanar). Y TUiu3anus u nepepadboTka miacTuka.

DOnacToMephl:  HATypaJIbHBIM  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosokna: HatypanbHBIE (XJIOMOK, MIEPCTh, MIENK), NCKYCCTBEHHBIC (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  cnenmanbHOrO  HazHaueHHUsT (TeyOH, KeBlIap, AJIEKTPOIPOBOJSAIINE
MOJIMMEPBI, OHOpa3araeMple OJUMEPHI).

OKCIEepUMEHTAIbHBIE METOAbl U3YUYEHHUs BEIIECTB M UX IPEBPAIICHUI: 03HAKOMJIEHHUE C
oOpa3uamMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEILICHHE
SKCIIEpUMEHTAIIBHBIX 33/a4 110 TeMe «Pacno3HaBaHue IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

Haxoxzaenue MonexyasipHOl popMyibl OPraHUYECKOTO COSTUHEHUS [0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXICHHUE MOJEKYISIPHOU (OpPMYJIbl OPraHMYECKOTro
coenuHeHUsT Mo Macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB PEaKLMU U/WIN UCXOIHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOU (OpMyIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WM CHOCOOOB MOJy4eHUS,
ompeieJIeHUE JOJIU BbIX0Ja MIPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOKHOTO.

MexnpeaAMETHBIE CBSI3H.

Peanuzaius MexXnpeaIMeTHbIX CBS3€d MpPU U3Y4YEHUM OopraHuyeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl 4Yepe3 HUCMOJb30BaHHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHSATUN, TPUHATHIX B OTAEJBbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHBIE TIOHATHS: SBJICHHME, HAay4dyHBIM (DaKT, TUNOTE3a, TEOpHs,
3aKOH, aHaJMu3, CHHTE3, KiIaccUduKalus, HAOMOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJIENb,
MO/JIETUPOBAHHUE.



®usuka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYsd, SHEPreTUYECKHUU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHME BEIIECTBA, (PM3MUECKUE BEIUYMHBI,
€IMHHULIBI U3MEPEHHUS], CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opranu3M, 3KocucTema, omocepa, MeTabonam3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA M TETEepOTPO(HBIA THI THUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YIIIEBOIBI, JKUPBI, HYKJICMHOBBIE KHCIOTHI, (PEPMEHTHI.

I'eorpadusi: mosie3HpIe UCKOMIAEMbIE, TOTIIIHBO.

TexHosorus: nuIIeBble MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOILIUE CPE/ICTBA,
MaTepHajbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeCKul aneMeHT. M3otonsl. CTpoeHHe 3JeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIIa. DHEPreTUYECKUE YPOBHM U TMOJLYPOBHHU. ATOMHBIE
opoOutanu. Kinaccupukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTaIsIM. OJIEKTPOHHbIE KOH(MUTrypallMu aTOMOB 3JEMEHTOB
MEepBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30Y)KIEHHOM COCTOSHHM, 3JIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepmognueckuit 3axkoH u Ilepuonmueckas cucremMa XHMHYECKHX 3ieMeHTOB J[.M.
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u [lepumonnyeckoll CHUCTEMBI XHUMHYECKHUX
AJIEMEHTOB C COBPEMEHHOU Teopuel CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB
XUMUYECKHUX SJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTBIX M CIOXKHBIX BEIIECTB IO TPyHNaM M
nepuojiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menpaeneesa.

XuMHYecKkasi CBs3b. Buabl XMMUYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
MexaHu3Mbl 00pa30BaHusl KOBJICHTHOW CBSI3U: OOMEHHBIM M JTIOHOPHO-aKIENTOPHBIN. DHEPTHs
U anuHa cBs3u. [lonspHOCT, HaNpaBICHHOCTh M HACBIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTHble
cBsA3u. BonoponHas cBsa3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBHS.

BaneHTHOCTP M BaJCHTHBIE BO3MOXKHOCTH AaToMOB. CBsi3b 3JIEKTPOHHOW CTPYKTYpPBI
MOJIEKYJ C MX TI'€OMETPHUYECKUM CTpPOEHHEM (Ha IMpHMEpe COEIUHEHHUH 3JIEMEHTOB BTOPOIO
nepuoa).

IIpencraBieHne O KOMIUIEKCHBIX —coelMHeHUsX. (CocTaB KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHIbl. 3HAYEHHE KOMIUIEKCHbIX coequHeHud. Ilonarue o
KOOPJIMHAILMOHHOM XUMUHU.

BemecTBa MOJEKYJISIPHOTO W HEMOJIEKYJISPHOIO CTPOEHHUS. THIIBI KpPUCTAILIMYECKHX
pewéToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

IlonsTe o agucnepcHbix cucreMax. Mctunnsle pactBopsl. IIpencraBienne o KOJUIOMIHBIX
pactBopax. CrnocoObl BbIpaKEHHs KOHLIEHTPALMM PAacTBOPOB: MaccoBas JO0Ji BELIECTBA B
pacTBope, MOJSpHas  KOHIEHTpauus. HacellleHHbIE M HEHAacBILIEHHBIE  PacTBOPBHI,
pacTBopuMOCTh. Kpucramioruaparsl.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BELIECTB. TpHUBHANbHBIE HA3BaHUS
OTJIENIbHBIX NIPEACTaBUTEIEH HEOPraHNYECKHUX BEIIECTB.

Knaccugukanus XuMHUecKuX peakivii B HEOPraHUUeCKOM U OpraHnveckoil XUMHUH. 3aKOH
COXPAaHEHHUsI MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M NPEBPAILECHUS DHEPIUU NP XUMHUYECKUX
peakuusax. TertoBsie 3h(HeKTsl XUMUYECKUX peakiuil. TepMoXUMHUECKIe YpaBHEHHUS.

CKopocTh XUMHUYECKOM peaklnu, e€ 3aBUCUMOCTb OT Pa3iIMyHbIX (pakTopoB. ['OMOreHHbIe
U TeTeporeHHble peakunu. Karanus u karanu3atopsl.



OOpatumbie u  HeoOpaTMMble peaklnuud. XHUMHUYEeCKoe paBHOBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIIONIME HA TOJOKEHUE XHUMHUYECKOTO PaBHOBECHS:
TEeMIlepaTypa, J1aBJICHUE M KOHILEHTpAIMW BEIECTB, y4acTBYIOIIUX B peakuuu. [lpunnun Jle
[Tarense.

OnekrponuTudeckass guccormainus. CuibHble W ciaabble  31eKTpoJiuThl. CTeneHb
muccormanuu. Cpefa BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEHUTpasibHas, IIenoyHas. BomopoaHblii
nokasarens (pH) pactBopa. I'uaponus coneil. Peakiiuu noHHOTO 0OMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Ipoliecchl OKHCIEHHMS] M BOCCTAHOBJICHWs. BaKHeWIMe OKUCIUTENIH U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOT0 OajaHca. DJIEKTPOJIU3 PACTBOPOB U PaCILIaBOB BEILIECTB.

DKCHepUMEHTAIbHBIE METOABl HM3YUEHHUsI BEIIECTB W HMX MPEBPAIICHUM: pa3lioKeHHE
MEePOKCUJIa BOJOPOJa B TPHUCYTCTBUU KaTalu3aTopa, MOJETH KPUCTALIUYECKUX PEHIETOK,
MIPOBEJIEHUE peakUuid HOHHOrO OOMEHa, OIpeJeNeHHe Cpelbl pPacTBOPOB C IMOMOLUIBIO
WHMKATOPOB, U3YUEHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi xummus.

[Tonoxxenne HemeraioB B Ilepuommueckoil cucreme XuMuudeckux syeMmeHTtoB J[M.
MenneneeBa W OCOOEHHOCTH CTpOEHHsS HMX aTroMOB. (DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponsi HEMETauIoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriepoaa).

Bomopon. Ilonydenue, ¢uznueckre M XUMUYECKHE CBOMCTBA: PEAKIMUA C METAJJIaMH U
HEMETaJIaMH, BOCCTAHOBUTEbHbIE CBOMCTBA. [ mapuabl. TOTIJIMBHBIE JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupojie, cnocoObl MOMydeHHs], PU3NUYECKHE U XUMUYECKUE
cBoiicTBa. ["asioreHoBoOpOAbl. BakHeWIue KHUCIOPOACOEpKAIIUE COCTUHEHUS! TaJOT€HOB.
JlaGopaTopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MOTy4YeHHUs rajioreHoB. [I[pumeHeHne rajioreHoB u
HUX COCTUHEHUN.

Kucnopon, o3on. JlabopaTopHble W MPOMBINUIEHHbIE CIIOCOOBI MOJYYEHUSI KHUCIOPOJa.
Ousnyeckue U XUMHUYECKHE CBOWCTBA U MPUMEHEHHE KHUCIOpoAa H o30Ha. OKCHIBI U
MIEPOKCH/IBI.

Cepa. HaxoxneHwe B Hpupoae, CIOCOOBI MOJNydyeHUs, (U3MYECKUEe U XUMHUYECKUE
cBorictBa. CepoBojgopon, cynbduasl. Oxcun cepbi(1V), okcun cepui(VI). Cepuucras u cepHas
KUCIOTBl U UX coiu. OcoOeHHOCTH CBOMCTB cepHOM KucnoThl. IIpuMenenue cepbl u eé
COEIUHEHU.

Azor. Haxoxknenue B mpupojie, CrIocoObl MONydeHus, (U3HUecKue W XUMHUYECKHe
cBoiicTBa. AMMHaK, HUTpUAbL. OKcuAbl a30Ta. A30THCTasi W a30THAas KUCIOThI U HMX COJH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHHe a30Ta U ero CoeAMHEHUN. A30THBIC
yoopeHus.

®ochop. Haxoxnenue B mpupojnie, CnocoObl MoNydyeHHs, (U3MUECKUE U XUMHUYECKUE
cBoiictBa. @ochunet u ¢dochun. Oxcunsl Gocdopa, dochopHas kuciora u e€ Conu.
ITpumenenue pochopa u ero coeaunenuit. @ocopHsie ynoOpeHus.

VYrnepon, HaxoxIeHHe B Tpupoje. AmoTponHbie Moaudukanuu. Dusnueckue u
XAMHYECKHE CBOMCTBA TPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepomoM. Oxcupa yriaepoma(ll),
okcupa yriuepona(lV), yrompHas kucinota u e€ coimu. AKTUBHPOBAHHBIA YTOJb, afcopOIus.
Oymnepensl, rpadeH, yraepoaHsle HaHOTPYOku. [IpuMeHeHHME MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €T0 COSIMHEHHIA.



Kpemuuii. Haxoxxnenne B mpupoze, crocoObl MoiydeHus, (Gpusnyeckue M XUMUYECKHe
cBoiictBa. Oxcun kpemuus(1V), kxpemHueBast KUCI0Ta, CUIMKaThl. [[puMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKII0, €ro MoJIydeHUE, BUbI CTEKIIA.

[Monosxenne metayuioB B Ileproauueckoii cucteMe XMMUYECKUX 31eMeHTOB. OCOOeHHOCTH
CTPOCHUS JIEKTPOHHBIX 000J04YeK aTOMOB MeTayuioB. O0mue pusnyeckne CBOWCTBA METAIJIOB.
[Ipumenenue MetanoB B ObITY U TexHHKE. CIIaBbl METAIJIOB.

DNEKTPOXUMHUYCCKANM P HampsDkeHud MeTauioB.  OOmme CcrnocoObl  MOyYCHHS
METaJJIOB: TUIPOMETAILTYPIys, MUPOMETAILTypIusl, eKTpomeTautyprus. Ilonstue o koppo3uu
MeTaioB. CocoObl 3alUThI OT KOPPO3HH.

OO6mas xapakrepuctuka MeramwioB |A-rpynnsl Ilepuoanueckoit cucTeMbl XUMHYECKHX
aneMeHToB. HaTpuii u xanuii: noiydyenue, Gpusndeckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTBIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metamioB |IA-rpynnsr [leproaudeckoit cucTeMbl XMMHUYECKHX
2JIeMEeHTOB. Maruuii M KanblMid: TNOoJydYeHue, (U3MYeCKMe U XMMHUYECKHE CBOMWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHEeHUH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUS.

AntoMuHMI: ToNTyyeHue, GU3NYECKUe U XUMHYECKHEe CBOMCTBA, IMPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coeauHeHUW. AMQOTEepHBIE CBOICTBA OKCHAA W THUIPOKCHAA AITFOMUHUA,
TUIPOKCOKOMILIEKCHI aTFOMUHUS.

OOmass xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonmdeckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

®uU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro coequHeHnil. OKCHIBI U THAPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AuXpomarhl, X OKHUCIWUTEIHHBIC CBOWMCTBA.
ITonydenune u npuMeHEHUE XpOMa.

du3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro CoeauHeHud. Baxueilmne
coemuaenust mapranna(ll), mapranma(lV), mapranma(V1) u mapranna(VIl). Ilepmanranar kamms,
€r0 OKHUCIINTENbHBIE CBONCTBA.

dusnyeckue 1 XUMUYECKUE CBOMCTBA JKeje3a U ero coequHeHnii. OKCUbl, THAPOKCUIBI U
cosmm xkene3a(ll) u xenesa(lll). Ilomyuenue u npuMeHeHUe Keje3a U €ro CIJIaBoB.

dusnyeckue U XMMUYECKHAE CBOMCTBA MeIU U €€ coenuHeHuil. [lonydenue u npuMeHeHne
MeIU U €€ COCTUHEHUMN.

[unk: nonyyenue, Gpu3nueckue 1 XMMHUYECKHE CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHJIA
U TMAPOKCHJIA UHKA, THAPOKCOKOMIUIEKCH! IMHKA. [I[puMeHeHre IMHKA U €r0 COCqUHEHNN.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX IPEBPALICHUI: H3y4CHHE
0o0pa3loB HEMETAUIOB, ropeHue cepsl, (ocdopa, xkeneza, MarHus B KHUCIOPOJE, HU3yueHHE
KOJUIEKIMM «MeTajulbl ¥ CIUIaBb», B3aUMOJEHCTBUE IIEJIOYHBIX M IIEJI0YHO3EMEIbHBIX
METaJUIOB C BOJAOH (BO3MOXHO MCIIOJB30BaHME BHJIEOMATEPUAIOB), B3aUMOJICHICTBUE IIMHKA U
JKeJle3a C paCTBOPAMHU KHCJIOT U LEI0YeH, KaUeCTBEHHBIE PEaKLIMA Ha HEOPraHMYECKUE aHUOHBI,
KAaTHOH BOJOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJECHCTBUE I'MAPOKCUIOB aJIOMUHUS U LIMHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIEHUE 3KCIIEPUMEHTANIBHBIX 3aJa4 1o TeMam «['amoreHsi»,
«Cepa u e€ coefuHeHUs», «A30T U Gochop U UX COETUHEHUD», «MeTaulbl IIaBHBIX MOATPYIIID»,
«Metasibl TOOOYHBIX MOATPYIII.

XUMHUA U )KU3Hb.

Ponb xumun B obecrieueHUMH yCTOWYMBOTO Pa3BUTUS yenoBedecTBa. [IoHATHE O HAYUHBIX
METO/Jax II0O3HAaHWA M METOJOJIOTMM HAy4dyHOro uccienoBaHus. HayuHble npUHIMIBI
OpraHu3alui XMMHYECKOTO MPON3BOACTBA. [IpOoMBbIIIIEHHBIE CIOCOOB! MOTYUYEHHUS! BaXKHEUIINX
BellecTB (Ha mpUMepe MPOU3BOJICTBA aMMHAaKa, CEPHOM KHCIOTHI, MeTaHoJa). [IpoMblieHHbIe



crocoObl TOJTYYEHHUS] METAJIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLICH cpeasl H
ero nocneacTBus. Posib Xumun B 00€CTIeYeHIH SHEPTeTHIECKON O€30IMacCHOCTH.

XuMus U 370poBbe 4YenoBeka. JlekapcTBeHHbIe cpeicTBa. l[IpaBuna HCIOJIb30BaHUS
JICKApPCTBCHHBIX MPCIIapaToOB. Pons xumun B Pa3BUTHUHU MCAWULIUHBI.

XuMus UK. OCHOBHBIC KOMIIOHCHTBI, ITHIIICBbLIC I[O6aBKI/I. Pons xumMuu B oOecrieueHnun
MUIIEBON OE30TIaCHOCTH.

Kocmernueckne u mapgromepusie cpeactBa. beiroBas xumus. [lpaBmia Ge3omacHOTro
HCII0JIb30BaHM IMpEerapaToB OBITOBOI XUMHH B HOBCGI[HGBHOﬁ JKHU3HU.

XUMUS B CTPOUTEIIBCTBE: BAKHEHIIINE CTPOUTEILHBIC MaTePHAIIBI (IIEMEHT, OCTOH ).

XuMHus B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YA0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMuka. Marepuasl
IJI DJICKTPOHUKH. Hanorexuonorum.

Pacuétnbie 3amaun.

Pacuérbl: macchl BemiecTBa MM 00bEMaA ra3oB 0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMU BEIIECTB, Macchl (00bEMA, KOJIMUECTBA
BEIECTBA) MPOAYKTOB pPEAKIMH, €CIM OJHO W3 BEIIEeCTB HMMEET IMpHMECH, Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTAa peakluu, €ClId OJHO M3 BEUIECTB JaHO B BUJE pacTBOpa C
ONpEeNeNIEHHON MAacCOBOM JI0JIEd PAcTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJM M MOJISIPHOU
KOHICHTpalMK BEOIECTBA B PAaCTBOPEC, OOJIM BbIXOJAa IMPOAYKTa PCaKIUHU OT TCOPETHYCCKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXnpeIMETHBIX CBSI3CH MpH M3YYSHUHW OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHATHA: SBJICHHME, Hay4dyHbIM (akT, TUIOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJCHUE, HW3MEpEeHue,
AKCIEPUMEHT, MOJIEJIb, MOJCITUPOBAHUE.

Oduzuka: marepusi, MHUKPOMUpP, MaKpOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAaTUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKU YPOBEHb, BEIECTBO, TEJIO, O0BEM,
arperaTHo€ COCTOSIHME BEIEeCTBA, WJCAIbHBI ra3, (U3WYEeCKHe BEIUYMHBI, EIUHHIIBI
U3MEepeHusi, CKOPOCThb, IHEPIHs, Macca.

buonorusi: kneTka, OpraHm3M, OSKocucTema, Ouocdepa, MeTabOJM3M, MakKpo- H
MHUKpPORJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEIIECTB U MOTOK YHEPTHU B IKOCUCTEMAX.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMBbIE, TOTIMBO, PECYPCHI.

Texnonorusi: XMMU4ecKass MPOMBIILIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, THIIEBas IPOMBIIUIEHHOCTh, (papmarieBTH4ecKast
MIPOMBIIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKUX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaT€pUaJIOB, 3JIEKTPOHHAsI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA TIIPOI'PAMMBI 110 XUMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBUM C CHUCTEMHO-AESTENIBHOCTHBIM MOAXOAOM B CTPYKTYpE JHUYHOCTHBIX
pe3yiabTaTOB OCBOEHHs IpeaMera «XUMHUS» Ha YPOBHE CpeAHEro ooumiero oOpa3zoBaHMA
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUUCKOM IpakTaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHUIO;



HAIMYME MOTUBAllMM K  OOY4YEeHHIO; TOTOBHOCTH W  CIIOCOOHOCTH  OOYyYaromuxcs
PYKOBOJICTBOBATHCSI MPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH TOBEACHUS; HAINYHE
MIPABOCO3HAHUS, SKOJIOTHYECKOHN KyIbTYpBl; CIIOCOOHOCTh CTABUTh IENIM U CTPOUTH KU3HEHHBIE
TUTAHBI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS MPEAMETa «XUMUS» OTPaXKaroT CHOPMHUPOBAHHOCTH
OTIBITA TIO3HABATEIFHON M MPAKTHYECKON JEATEIIFHOCTH 00yJYaroIuXCcs B MPOLIECCE PeaTn3annuu
00pa30BaTEIILHON JICATEIIBHOCTH.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS TpeAMEeTa «XUMUS» OTPAXKAIT CPOPMHPOBAHHOCTH
OTIBITA TI03HABATEIFHON M MPAKTHYECKOH JEATEIFHOCTH 00YUYaIOMIMXCs B TPOIIECCE peaTn3aiyn
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUA:

0CO3HAHHS 00YJAIONIMMHCS CBOMX KOHCTHTYIIMOHHBIX MTPaB M 00sS3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOTIOPSIKY;

MPEJCTAaBICHUS O COLNMAIBHBIX HOpPMax MW TMpaBHJIaX MEXKIMYHOCTHBIX OTHOUICHHH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JCATEIILHOCTH MPH CO3JIAaHUH YIE€OHBIX MPOEKTOB,
peleHnn yaeOHBIX 1 M03HABATEIBHBIX 3a7a4, BRITIOJTHEHUH XUMHUECKIX IKCITIEPHMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TIPUHAMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyYMEHTHI JPYTUX
MIPH aHAJIN3€ Pa3IIMYHBIX BHJIOB YUEOHOH e TEITFHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY W HAYJYHOMY HACJIECIUI0 OTEYECTBEHHOMN
XUMHH;

YB@)XEHUS K IPOLIECCy TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO IPHIIOKECHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTb pe3yJbTaT JJIMTENbHBIX HAONIOEHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTANIbHBIX TOUCKOB, TOCTOSIHHOTO TPYJa YUE€HBIX U MTPAKTHKOB;

MHTEpeca M I[03HABATEJIbHBIX MOTHBOB B TMIOJIyUEHUHM M TOCIEAYIOIIEM aHaju3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBSA3aHHbIE C XUMUYECKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE W TOCTYNKH CBOMX TOBapHILNEW C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHM I[IEHHOCTEH 3J0poBOrO U 0e30macHoro oOpasza >KHM3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil 0E30MacHOTO OOpaleHUsl ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HU, B TPYJIOBOU JI€ATEIHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJ WHIAWBUAYAJIBHOTO M KOJUIEKTUBHOTO OE€30TacHOTO
MOBEJICHUSI B CUTYALIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS alKOroJs,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOro BOCHIUTAHUA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEOBATEILCKON  JIEATETBbHOCTH,
00I11eCTBEHHO TOJIE3HO, TBOPUYECKOI U APYrUX BUIAX JAEATEIbHOCTH;



YCTAaHOBKM HA AaKTUBHOE Y4YacTHUE€ B PCEIICHUM NPAKTUYECKUX 3a/lady COLMUAIBHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPaKTHUYECKOMY W3YYCHUIO MPOECCHil pa3InYHOTO pojJia, B TOM YHUCIIC Ha
OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBaXEHUS K TPYAY, JIIOASIM TPyAa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpPY WHIUBHUIYAJIIBHOM TPaeKTOpPUH OOpa30BaHUs,
Oymymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 001IIEeCTBa;

6) 3x0/10rnYecKoro BOCIMTAHMA:

9KOJIOTUYECKH I1€JIECO0OPA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MMOHUMAaHHUSI TJI00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM, BIUSAHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

0CO3HaHUsI HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKEHUM XUMUU JIJIsI PEIICHHs] BOIIPOCOB
paIrMoOHAIBHOTO TPUPOI0TIOIH30BAHNS,

AKTUBHOTO HEMPUSTHS JEHCTBHHA, MPUHOCIIINX BPEa OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHHUS TPOTHO3UPOBATH HEOIATOTPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJU4usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYPHI, OIBITA
JESTETPHOCTH  DKOJOTUYECKOW HANpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MMO3HABATEIHPHOM, KOMMYHUKATHBHON U COIMATILHOM MIPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00111eCTBEHHOW MTPAKTUKH;

MOHUMaHMS cHenuuKd XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOpMUPOBAHUU
paIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHUsI 00 OKpYXKaIoLeM
MHpEe KaKk O €JUHCTBE MPUPOAbI M YEJIOBEKA, B MO3HAHMU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpodieM COXpaHEHUsl PUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOM IMBWIM3AIMHU: B €€
I'yMaHUCTHYECKOW HAIIPaBJICEHHOCTH U BAKHOUM POJIM B CO3/1aHUU HOBOW 0a3bl MaTepHalIbHOM
KYJIBTYpBI, B PELICHUH II100aJIbHBIX TPOOJIEM YCTOMYUBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreueHny YCIOBHM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJieHa
0O0IIIeCTBA;

€CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH: IOHUMAHHs CYIIHOCTH METOJIOB IO3HAHMUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYyaeMble 3HAHUS IS
aHalM3a U OOBACHEHHUsS SBJICHUH OKPYXKAIOUIETO0 MHpa U MPOUCXOAANIMX B HEM H3MEHEHUH,
YMEHHUSI JIeaTh 000CHOBAHHBIC 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX
C IIEJBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOIh30BaTh XUMUUYECKUE 3HAHUS [Tl pEelIeHUs TpooiieM
B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

HMHTEpeca K MO3HAHUIO, UCCIIEI0OBATENbCKON NEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHHM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEeOHOCTAMHU;



WHTEpeca K OCOOEHHOCTAM Tpyda B pa3iuuHbiXx cdepax mpodecCHoHATBHOM
JESITEILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3yNbTaThl OCBOSHHS MPOTPaMMBl N0 XMMHH HA YPOBHE CPEIIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaUYUMBIC IS (DOPMHPOBAHWSI MHUPOBO33PEHUS OOYYAIOMIUXCS MEXKIUCIUTUTHHAPHBIC
(MeXIpeIMETHBIC) OOIIEHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOUW KapTUHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, MCIIOIh3yeMbIX B €CTCCTBCHHBIX HayKaX (MaTepus, BEIICCTBO,
JHEprusi, SABJICHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSsI, HCCIICIOBAaHNE, HAOIIOICHNE, U3MEPEHUE, IKCTICPUMEHT U JPYTHUe);

VHUBEpCAJIbHBIC  y4eOHBIE  JICHCTBUSA (TTo3HaBaTeIbHBIE, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBarouiie QopMUpOBaHHE (QYHKIMOHAIBHOW TPAaMOTHOCTH U
COIMAITLHOM KOMIIETCHITHH 00YJaronuXcs;

CIOCOOHOCTh ~ OOYYAIONIMXCS ~ MCMOJIb30BaTh ~ OCBOEHHBIE  MEXIUCITUTUIMHAPHEIE,
MHPOBO33PCHUECKUE 3HAHUS W YHHUBEpCAIbHBIC YUeOHBIC JICHCTBHS B IO3HABATCIHHOW U
COIIMAIBHON MTPAKTHKE.

MetanpeMeTHbIE pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU yICOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE e CTBHUS

1) 6a3oBble JorMUecKHUe AeHCTBUS:

CaMOCTOSITEIIBHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MNPOOJIEMy, paccMaTpUBaTh o€
BCECTOPOHHE;

OTpeNeNATh IENU JEeATeILHOCTH, 3a]aBas TapaMmMeTpbl U KPUTEPUH HX JOCTHKCHUS,
COOTHOCHUTB PE3YJbTATHI ACSITCIBHOCTU C TIOCTABICHHBIMU IIEIISIMHU;

WCIIOJb30BaTh TPHU OCBOCHWW 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICISITH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE TIOHITHS JJIs1 0ObSICHEHUS OTIICIbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPUH TS KJIACCU(UKAITUN BEIIECTB U XUMUYCCKUX PEaKIIHi;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3U MEXITY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHUTH JIOTHYECKHE pACCY)KICHHS (MHAYKTUBHBIE, JCIYKTUBHBIC, II0 aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B PACCMaTPUBACMBIX SIBICHUAX, (HOPMYIUPOBAThH
BBIBO/IbI M 3aKJTIOUCHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, MPEe0OPa30BBIBATh MO/ICIBHBIC MIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJICMEHTA,
xuMuueckas ¢GopMmyna, YpaBHEHHME XUMHUYECKOM peakuu — TMpU pEeHIeHHd Y4eOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIE MOJICIIbHBIC MPEICTaBICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATENbCKHE eCTBHS:

BIIaZIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX PEAKITHil;

dbopMynupoBaTh ILeTH M 33Ja4d  HUCCIEJOBAaHHWA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BIIAJIETh HAaBBIKAMH CAMOCTOSITENIFHOTO IUTAHUPOBAHUS M TIPOBEICHHS YYCHHUECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 32 XOJOM IPOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QopMyIHpoBaTh OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO



JOCTOBEPHOCTH PE3yJIbTATOB MCCIIECIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW MCCIIEOBATEIbCKONM W TPOEKTHOM JesITEIbHOCTH,
IIPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHMUS.

3) pa6ora ¢ nunpopmanmeii:

OPUEHTHUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JUTEeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(MOPMALMIO Ppa3JIMYHBIX BUIAOB M (OPM TNPEIACTABICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPH TMOUCKE U OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHHSI YUEOHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MPUOOpPETaTh OMNBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIBbHYIO (JOpMY HpEJICTaBICHUsS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U JIpYTHeE);

HCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
uHpopmanyen: TPUMEHATh MEXINpeAMeTHble ((u3NYecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, POpMyIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

3aJaBaTh BOIPOCHI 110 CYLECTBY 00CYXIaeMOM TEMBI B X0OJI€ TUAJIOTa U/UITN JUCKYCCHH,
BBICKa3bIBATh UJIeH, (POPMYIMPOBATh CBOM MIPEUIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALUECH PE3yIbTaTOB IO3HABATEIBLHOW AEATEIBHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBINOJHEHUH XMMHYECKOTO
JKCIIEPUMEHTA, IPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOTro MpOeKTa, M (OpMyaHMpoOBaTh BHIBOJBI IO pe3ylbTaTaM IMPOBEAEHHBIX
UCCIIeIOBAaHUI ITyTEM COIJIaCOBAaHMsI MO3ULIMIA B X0J1€ 00CYXJICHUs 1 OOMEHAa MHEHUSMHU.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYILECTBIATh CBOKO ITO3HABATENIBHYIO JEATEIBHOCTD,
ompenenss e€ Leau W 3aJadyd, KOHTPOJIMPOBATh U MO Mepe HeoOXOAMMOCTH KOPPEKTHPOBATh
IIpe/UlaraéMblii aJITOPUTM JIEHCTBUI IpU BBINOJHEHUU YY4EOHBIX M MCCIENOBaTEIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3hHEeKTUBHBIN CIOCOO UX pEIIeHUs ¢ YUETOM MOIy4eHHs] HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUUYECKUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaThl OCBOEHMS MPOrpaMMbl IO XUMHU Ha YriIyOJIEHHOM ypOBHE Ha
YPOBHE CpeIHero oOuero o0pa3oBaHMs BKIIOYAIOT crenuduueckue s yueOHOro mpeaMera
«XUMUS» HayyHblEe 3HAHUS, YMEHHMS M CIOCOOBI JAEUCTBUI IO OCBOEHUIO, MHTEPIPETALUN U
peoOpa30BaHUIO0 3HAHUM, BUBI JAEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHHS U NPUMEHEHHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CUTYaAIUsX, a TaKXKe B PEAJbHBIX >KU3HEHHBIX CUTYaIMsX,
CBSA3aHHBIX C XMMHEW. B mporpamme mo XMMHHU NPEAMETHBIE PE3YNbTATHl MPEICTABICHBI 110
roJiaM U3y4eHHsl.

10 KJIACC

[IpenMeTHBIe pe3yapTaThl OCBOEHMSI Kypca «OpraHudeckasl XUMUsS» OTPaKaroT:



Cc(OPMHUPOBAHHOCTh TMPEJICTABICHUI: O MECTE€ W 3HAYCHHH OPraHWYeCKOW XHMHU B
CHCTEME E€CTECTBEHHBIX HAayK U €€ poiii B 00ECIIEYeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA B
peuieHn mpoOIeM IKOJIOTHUECKOM, SHEPTeTUYSCKON W MUIIEBOW OE30MacHOCTH, B PAa3BUTHHU
MEIULUHBI, CO3JaHUM HOBBIX MAaTEPUAIOB, HOBBIX HMCTOYHHUKOB HHEPTUH, B OOECIeUeHUH
paMOHATBFHOTO TPUPOIOTIONH30BaHuUs, B (POPMUPOBAHIUH MHUPOBO33PEHUS U OOILIEH KyIbTYphI
YeJIOBEKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOIO OTHOLIEHHMSI K CBOEMY 3JI0pOBBIO U
MIPUPOIHOMN CpeAE;

BJIAJICHUE CHCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHSATHS — XHUMHWYECKHH DJIEMEHT, aToM, SAApO U DJICKTPOHHAs o0oJIouKka aToMma, S-, p-, d-
aTOMHbIE OpOUTaJIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHHUS aroMa, FMOpUAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHUS,
XMUMHMYECKasi CBsI3b, MOJIb, MOJIIpHAasT Macca, MOJISIpHBIM OOBEM, YIJIEPOJHBIM CKEJIET,
(GyHKIMOHAIbHAS TpYIIa, paguKkan, CTPYKTypHble (Qopmynbl (pa3BEpHYTbIE, COKpallEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M IpPOCTPAHCTBEHHas (reoMeTpuueckas, ONTHYecKas),
M30MEpBbl, TOMOJIOTMUECKUN psAl, TOMOJIOTH, YIi€BOAOPOIbI, KHCIOPOJA- U a30TCOJAECpIKaIlue
OpraHMYEeCKHUEe COEIUHEHMs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIE
COCIMHEHUS; TEOPUH, 3aKOoHBI (mepuoaumveckuii 3akoH JI. V. MenneneeBa, Teopusi CTpOEHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChl BEIECTB, 3aKOH
COXpPAaHEHHS U TMPEBpALICHHs] DSHEPrUM NpPH XUMHUYECKUX pEeaKlUsiX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe€ B OCHOBE IMOHHMMAaHUs
NPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW, TPEJACTABICHUS O MEXaHH3Max
XUMUYECKUX PpEaKIUH, TEPMOAUHAMUYECKMX M KHHETUYECKHX 3aKOHOMEpPHOCTSIX HX
MPOTEKAHUsS, O B3aMMHOM BJIUSHHHM aTOMOB U TPYII aTOMOB B MoOJIEKyJax (MHIYyKTHUBHBIM U
Me3oMepHbIi 3 dekTr, opuenTanTsl | u |l pona); dakromornueckne CBEACHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JEAITEeIhbHOCTH YeNOBEKa, OOIIMX HAayYHbIX MPHUHIMIIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA pUMepe MPOU3BOICTBA METAHOIIA, IIepepabOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUU COCTABA, CTPOEHUS U
CBOWCTB OPraHUYECKUX COECTUHEHMUII;

c(hOpMUPOBAHHOCTh YMEHUIA:

HCIIOJIb30BATh XUMHUUYECKYIO CUMBOJIMKY JJIs1 COCTABIICHHS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (OPMYIT OPraHUYECKUX BELIECTB;

COCTaBJATh yPAaBHEHHUS XMMHUYECKUX pPEAKUUA M  pPACKPbIBaTh MX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEINbHBIX ~ PEAKIMIl MOCPEACTBOM  COCTABJICHHUS  3JIEKTPOHHOTO
O0anmaHca JTHUX peakUui, peakiuii HMOHHOTO oOOMeHa MYTEM COCTaBJICHHUS HUX IMOJHBIX H
COKpaII€HHbIX HOHHBIX YPaBHEHU;

M3TrOTaB/IMBATh MOJIEIM MOJIEKYJ] OPraHWYECKUX BEIIECTB I WIUIOCTPAlUU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAIIEKHOCTh U3YUEHHBIX OpPraHUYeCKUX
BEIIECTB 110 UX COCTAaBY M CTPOCHUIO K ONpPeeNEHHOMY KIIacCy/TpyIlle COeAUHEHUH, aBaTh UM
Ha3BaHus Mo cucremarnyeckoi HoMmeHkiarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE Ha3BaHMS
JUIS  OTAETBHBIX TPEJCTaBUTENEH OpPraHWYecKHMX BEUIECTB (STWJICH, AaleTWieH, TOJYyod,
TJIMLEPUH, DJTUJICHIJINKONb, (eHos, Qopmanpaeru, ameranbAerui, aleToH, MypaBbHHAS
KHCIJIOTA, YKCYCHAasl KHUCJOTa, CT€APUHOBAas, OJICMHOBAs, MAJIbMUTHUHOBAs KHUCJIOTHI, TJIMIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIUH, TUBUHWI, U30TPEH, XJIOPOMIPEH, CTUPOI U IPYTHe);



Cc(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BUA XHUMHUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUAX (KOBaJIEHTHAs U MOHHAs CBS3b, G- U M-CBA3b, BOJOPOHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUSI TMPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiectB A. M. ByrnepoBa misi 00bsSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTpOEHUS;

Cc(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUYECKHE W
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTENIEH pa3INYHBIX KJIACCOB OPraHUYECKUX BEIECTB!
QJIKAaHOB, LHUKJIOAJKAHOB, AJKEHOB, AJKaJMEHOB, AJKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIUPTOB, AbJEIHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KHUPOB,
HUTPOCOCINHEHUH M AMHHOB, aMHHOKHCIIOT, OCIIKOB, YIIIEBOJOB (MOHO-, M- U TIOJHCAXapHI0B),
WLUTIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXKIy HHMH YPaBHEHUSIMH COOTBETCTBYIOIIMX
XMUMHMUYECKUX PEaKLUi ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (popMyt;

C(OPMHUPOBAHHOCTh yMEHHsSI TOATBEP)KIATh HAa KOHKPETHBIX MPHMEpax XapakTep
3aBUCHUMOCTH PEAaKLMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHWH OT KpaTHOCTU U THIIA
KOBAJICHTHOM CBSI3U (G- U M-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJax;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTb, MpUPOIHBINA Ta3, Yrojib), CIOCOOBI €ro mnepepaboTKHM W MpakTHUYeCKOe MpPUMEHEHUE
MIPOJIYKTOB MepepadOoTKH;

c(OpMUPOBAHHOCTh BJAJIEHUSI CHUCTEMOM 3HAaHUII O €CTECTBEHHO-HAY4YHBIX METOJax
MO3HAHUSI — HaONIOIEHUHU, W3MEPEHUH, MOJEIMPOBAHUH, OJKCIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTh 9TH 3HAHUS;

C(OPMHUPOBAHHOCTb ~ YMEHHUS IPUMEHSATb OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 000OLIeHHE, CHUCTEMaTHU3alllI0, BBISBIECHHE
IIPUYMHHO-CIICICTBEHHBIX CBSI3€H — AJIs1 U3y4E€HUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMUM;

C(OPMHUPOBAHHOCTb YMEHHI: BBIABIIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUN C TIOHATHSMU U
NPEICTABICHUAMU JAPYTHX €CTECTBEHHO-HAay4dHbIX NPEIMETOB JuId 0Oojiee OCO3HAHHOTO
IIOHMMAHUS CYIIHOCTH MaTepUaIbHOIO €IMHCTBA MHUPA, UCHOJb30BATh CHCTEMHbIC 3HAHUA 10
OpPraHU4ecKON XMMMHU JJIs1 OOBACHEHHs U MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IIpPUPOAY;

C(OPMHUPOBAHHOCTh YMEHHUI: NPOBOJIUTH pacu€Thl IO XUMHUYECKUM (opMmyaam MU
YPaBHEHMSIM XUMHUYECKUX PEaKLHUi C HMCIOJIb30BaHHMEM (U3MUECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPHU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
pacu€Thl MO0 HAXOXKJICHUIO XUMHUUYECKOH (OpMyIbl BELIECTBA MO0 HW3BECTHBIM MACCOBBIM JOJISIM
XUMUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BELECTB;

Cc(OPMHUPOBAHHOCTh YMEHMH: IMPOTHO3UPOBAThH, aHAJIU3UPOBATh U OLEHUBATH C MO3ULUI
9KOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M HPOM3BOJCTBEHHOH JAEATEIbHOCTH
YeJoBeKa, CBS3aHHOM C IepepadOTKOM BELIeCTB, HCHOJIb30BATh IOJIYYEHHBbIE 3HAHUSA JUIS
IPUHATUSA TPAMOTHBIX pelIeHUH Mpo0ieM B CUTYaLUsIX, CBSI3aHHBIX C XUMHEH;

Cc(OPMHUPOBAHHOCTh YMEHUIl: CAMOCTOSITENIbHO IUIAHUPOBATh M NMPOBOJUTH XUMHUYECKUH
HKCIEPUMEHT (IOTy4YeHHE U U3yuyeHHE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHBIE PEAKIIUU
YIJI€BOJOPOJOB PA3IMYHBIX KIACCOB M KHUCIOPOACOJECPXAILIUX OPraHUYECKUX BEIIECTB,
pelieHre HKCIEePUMEHTANbHBIX 33/Jad [0 PACHO3HABAHHUIO OPraHUYECKUX BELIECTB) C
coOmoieHueM TpaBuwil  Oe30macHOro  oOpallleHHs C  BellecTBaMH M JIaOOpaTOPHBIM
oOopynoBanuemM, (HopMyIHpOBaTh IIeNb MCCIEJOBAHUS, IMPEJCTAaBIATh B PAa3NIU4HON (opme
pe3ybTaThl SKCIIEPUMEHTA, aHATM3UPOBATD U OIICHUBATH UX JIOCTOBEPHOCTH;

c(OPMHUPOBAHHOCTb YMEHHIA:



coOM0IaTh MpaBHUiIa HKOJIOTHYECKH IEJIeCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOM
JESTEIbHOCTH B IEJIAX COXPAHEHHUsS CBOErO 30pOBbs, OKPY)KAlOIIEed HPUPOJHON cpelpl U
JOCTHKEHMS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABATh OINACHOCTb TOKCHUYECKOI'O AEWCTBUS HAa YKUBBIE OPraHU3Mbl ONpEAEJIEHHBIX
OPraHM4YeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aHAJIM3UPOBATh  L€1€CO00pPa3HOCTh  NPUMEHEHMsS]  OpraHMYeCKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLLEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMCHHIA: OCYIICCTBIISATH IICJICHANIPABIICHHBI TOWCK XHUMHYECKOM
uHGOpMAIMK B PA3UYHBIX MCTOYHMKAX (HaydyHas W ydeOHO-HaydHas JUTEparypa, CpeicTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPpUTHUECKH aHAIU3UPOBATH XUMUYECKYIO
nH(popmalrio, rnepepadarbiBaTh €€ U HUCIOJB30BaTh B COOTBETCTBUU C MOCTABJIEHHOHN y4eOHOM
3a/1a4uen.

11 KJIIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUs Kypca «OOmas W HEOpraHuyeckas XUMHs»
OTpaXkaroT:

c(OpMUPOBAHHOCTh NPEJICTABICHU: O MaTEPUATILHOM €IMHCTBE MHUpPA, 3AKOHOMEPHOCTAX
U MO3HABA€MOCTU SBJIEHUN NPUPOJIBI, O MECT€ U 3HAUEHUM XUMHUU B CHUCTEME €CTECTBEHHBIX
HayK M €€ poyid B 00ecreyeHNH YCTOMYUBOTO Pa3BUTHS, B PEUICHUH MPOOIEM 3KOJOTHYECKOH,
SHEPreTHYecKOd W TMHUIIEeBONH O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHUKOB  SHEpPruM, B  OOECHEYEeHHWH  PalMOHAIBHOTO
MIPUPO/IOIO0JIL30BaHNUS, B (GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KyIbTYphl YeJIOBEKa, a TAKKE
9KOJIOTUYECKU OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOTHON CPEAE;

BIIQJICHAE CHCTEMOM XUMHWYECKMX 3HAHMM, KOTOPas BKJIKYACT: OCHOBOIIOJIAraroIIHe
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, AEKTPOHHAs 000JI0YKa aTOMa, S-
, p-, d-atomHBIC OpOWTaNHM, OCHOBHOC W BO30YKAEHHOE COCTOSHHS aTOMa, THOpHIH3aLIlvsI
aTOMHBIX OpOuTasiedl, HMOH, MOJEKY/la, BaJCHTHOCTb, AJIEKTPOOTPHLATEIBHOCTh, CTENEHb
OKHMCIICHMs, XHMHU4YECKas CBsA3b (KOBAJICHTHAas, MOHHAsA, MeTajuIM4yecKas, BOJOPOJHAs),
KPUCTAJIJIMYECKAs PEIIETKA, XUMHUYECKass peakUus, pacTBOP, JJICKTPOJMTHI, HEIIEKTPOJIUTHI,
NIEKTPOJINTUYECKAsT ~ JUCCOLMALUA, CTENEHb JUCCOLUALMM, BOJOPOIHBIM  IOKA3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEKT XUMUUECKOH peakluu, CKOPOCTb XUMUYECKOH
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUHM U 3aKOHBl (TEOpHsl BICKTPOJIUTHUECKOU
aucconuanuy, nepuoaudeckuil 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHMsI MACChl BEILECTB,
3aKOH COXPAHEHHUs W NPEBpAILEHUs DHEPIMU IIPU XUMHUYECKUX PEAKUUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIMX MAcC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUSA, JISKAIUE B OCHOBE IIOHUMAHUSA NPUYMHHOCTH M CUCTEMHOCTH
XMMHMUYECKUX SIBJICHUM; COBPEMEHHBIE IPEICTABICHUS O CTPOCHHUU BELIECTBA HAa AaTOMHOM,
MOHHO-MOJIEKYJIIPHOM UM  HAAMOJIEKYJISPHOM YpPOBHSX; IPEACTaBICHUS O MEXaHHM3Max
XMMHMUYECKUX pEeakUud, TEPMOJUHAMUYECKMX M KHHETUYECKMX 3aKOHOMEPHOCTAX HX
IIPOTEKAHMUs, O XHMMHYECKOM pAaBHOBECHM, pacTBOpax M  JUCIEPCHBIX  CHCTEMax;
(aKTOJIOrMYECKUE CBEIEHHUS O CBOMCTBAX, COCTaBe, MOJIy4YEeHUHM U 0€301acCHOM HCHOJIb30BAHUU
BOXHEHWIINX HEOPraHMYECKMX BEIIEeCTB B OBITY M TNPaKTHUYECKOW JeSITEIbHOCTH YeJOBEKa,
OOIIMX HAayYHBIX MPUHLUIIAX XUMHUECKOTO ITPOU3BO/ICTBA;

Cc(OPMHUPOBAHHOCTh YMEHUH: BBISBIATh XapaKTepHbIE IPU3HAKU MMOHATUHN, YCTAHABINBATh
UX B3aUMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOLIME IMOHATHS IPU ONHMCAHUHM HEOPTraHUYECKHX
BELIECTB U UX MPEBPAILECHUI;



c(hOpPMHUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XUMUYECKYH) CHMBOJHUKY JUISI COCTABIICHUS
dbopMyn BEIIECTB W YpPaBHEHUH XUMHUYECKUX PEAKIMi, CHCTEMATHYECKYl0 HOMEHKIATYPY
(IUPAC) u TpuBHabHbIC HA3BaHUS OT/ICJIbHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEIEISITh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJI XMMHUYECKOU CBs3M (KOBAJICHTHAs, MOHHAS, METaJUIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAIUTMYECKOUN peléTKY KOHKPETHOTO BEIIECTBA;

cOPMHUPOBAHHOCTh YMCHHSI OOBSCHATH 3aBHCHMOCTH CBOWCTB BEIISCTB OT BHJA
XMMUYECKON CBSI3M M THUIA KPUCTAUTUYECKON pEemeéTKH, 0OMEHHBIH U JOHOPHO-aKIENTOPHBIHI
MEXaHU3Mbl 00pa30BaHusl KOBAJIEHTHOM CBS3H;

c(OPMHUPOBAHHOCTh YMEHHWM: KIAaCCH(PHUIIMPOBATH: HEOPraHWYECKHUE BEIIECTBA IO HX
COCTaBy, XMMHUYECKHE PEAKIUH IO Pa3IMYHBIM IpH3HAKaM (YHCIy U COCTaBy pearupyroiumx
BEIIECTB, TEIUIOBOMY J((EKTy peakiuu, HU3MEHEHUIO CTeNeHeH OKHUCICHUS JIIEMEHTOB,
00paTUMOCTH, y4YaCTHIO KaTajau3aropa U JPYTHE), CAMOCTOSTEIBHO BHIOMpPATh OCHOBAHHS M
KpUTEPUH TSI KIacCU(UKAIMKI U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHii;

chOpMUPOBAHHOCTh YMEHHUSI pACKphIBaThb CMBICT Tepuoauyeckoro 3akona JI. U.
MenneneeBa u  JAEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOIMIYIO, OOBSACHHUTEIBHYIO |
MIPOTrHOCTUYECKYIO (PYHKUINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB M HOHOB
XUMUYECKUX DIIEMEHTOB TEpPBOTO—4eTBEPTOrO0 mepuonoB I[lepmomnmueckoit cucrems [I.U.
MenneneeBa, UCTIONB3ys MOHATHS «IHEPTETUUYECKUE YPOBHHY, «IHEPTETUUECKHE IOTyPOBHM,
«S-, p-, Od-aromHBIC OpOWTAIW», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUCCKHE COCTOSHUS
aToMa»; OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJJIEMEHTOB M HX
coeMHEeHMH 1o niepuoaaM u rpynnam Ilepuoguyeckoid cucremsl [l. . MenaeneeBa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX AJIEKTPOHHBIX 000JI0UEK;

chOopMUPOBAaHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH) OOIHME XUMHYECCKHE
CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMH C IIOMOUIbI YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYHIHOCTb: OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakiuil MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOro OanaHca 3THUX PEaKIHil; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpPAlIEHHBIX HOHHBIX YpPaBHEHWI; peaKIHii
TUAPOJIN3a; PEaKIHUil KOMILIEeKcooOpa3oBaHusa (Ha MpUMeEpPe THUIPOKCOKOMIUIEKCOB IIMHKA H
ATFOMUHHS);

chOpPMUPOBAHHOCTh yMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuuii ¢ y4€TOM HMX DSHEPreTHYECKUX XapaKTEPUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XMUMHYECKON peaKkiMu B 3aBUCUMOCTU OT Pa3jIMUYHBIX (DAKTOPOB, a TaKKe XapakTep CMEIICHUs
XMMHYECKOTO PaBHOBECHUS IOJ1 BIUSHUEM BHEIIHUX Bo3neicTBuil (mpunimn Jle [llarense);

chOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYECKUE PEAKLIUH, JIeKAIIUe B OCHOBE
MPOMBIIIJIEHHOTO TIONYYeHUs] CEePHOM KUCIOThI, aMMHaka, OOIIWe HaydyHble MPUHIIUIIBI
XUMHYECKUX TPOU3BOJACTB; IEIECOO0Pa3HOCTh NPUMEHEHHS HEOPraHWYeCKHX BEUIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOIIIEHUS PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTH BIa/ICHUS CUCTEMOW 3HAHHUI O METO/IaX HAYYHOTO MMO3HAHUS SBICHUN
NpUpPOABl — HAOMIOJEHHE, W3MEpEeHUe, MOJACTUPOBAaHUE, OJKCIEPUMEHT (pealbHbli U
MBICIICHHBII), UCMOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHSATh ITH 3HAHUS MPHU
OKCIEPUMEHTAILHOM UCCIICIOBAaHUHM BEIIECTB M JUIsI OOBSCHEHUS XUMHYECKHUX SIBICHUI,
HMMEIOIINX MECTO B MIPUPOJIE, MPAKTUUECKOH IEATETbHOCTH YeJIOBEKAa U B IOBCEHEBHOM KU3HHU;



C(bOpMI/IpOBaHHOCTB YMCHUSA BBIABJIATH B3aUMOCBA3b XUMHUYCCKHUX 3HAHUU C IIOHSATUSIMHU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA MAaTCPUAJIBHOTO CIMHCTBA MHUPA,

c(OPMHUPOBAHHOCTh YMEHUS TTPOBOUTH PACUETHI: C HCIIOIH30BAHUEM IMOHSATHI «MaccoBast
A0JIA BCUICCTBA B PACTBOPE» U «MOJISIPHAA KOHLCHTPALUs»; MAaCChl BEIICCTBA HUJIN o0béMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00bEMY OJHOTO M3 YUACTBYIOUINX B PEAKIIUU
BELIECTB; TEIJIOBOIO 3(pdeKTa peakuu; 3HaueHus1 BOJIOPOJHOIO MOKA3aTelNsl paCTBOPOB KUCIOT
U IeJoYel ¢ M3BECTHOH CTENEeHBIO IUCCOLMANWU; Macchl (00BbEMa, KOJMYECTBA BEIECTBA)
MIPOJIyKTa peaKkluu, €CJIi OJHO M3 UCXOJHBIX BELIECTB AAHO B BUJE PacTBOpa C ONpEAeIEHHON
MacCOBOM JIOJICH pPacTBOPEHHOTO BEIISCTBA WM JaHO B HM30BITKE (MMEET MPHUMECH); OJIU
BBIXOJIa MPOJIyKTa peakuu; 0ObEMHBIX OTHOILIEHUH ra30B;

c(hopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATH M MPOBOJIUTH XUMUUYECKUM
AKCIEPUMEHT (TIPOBEIEHUE peakluii HOHHOTO 0OMeHa, IOITBEPIK/IEHUE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIECTB, ONPEEIEHUE CPEIbl paCTBOPOB BEUIECTB € MOMOIIbIO HHIUKATOPOB,
U3Y4YE€HHE BIUSHUS pa3iIMYHbIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOM pEaKIUH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1o TemaMm «Metamib» U «Hemeramib») ¢ coONoIeHueEM MpaBUil
Oe3omacHoro oOparieHusi ¢ BeniecTBaMu U JabopaTOpHbIM 00OpynOBaHUEM, (POPMYIHPOBATH
Lelnb MCCIEA0BAaHUSA, MPEACTABIATh B pa3iuyHOM (opMe pe3yiabTaTbl IKCIEPHUMEHTA,
AHAJIIM3UPOBATE U OUCHHUBATH UX JOCTOBEPHOCTD,

chopMUPOBAHHOCTh YMEHHUI: COONIOAATh MPaBUia MOJB30BAHUS XUMHUYECKON TIOCYION H
abopaToOpHBIM 00OPYIOBaHUEM, OOpaIIEHUs C BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIHMSIMHU
[0 BBINOJHEHHUIO Ja0OPAaTOPHBIX XHUMHYECKUX OIBITOB, SKOJOTMYECKU IIeJIeCO00pa3HoOro
MOBEACHHUA B OBITY M TPYIOBOM JAEATEIHLHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBBA,
OKpY)Kaloled MTPUPOAHOU CpeAbl M JOCTHKEHUS €€ YCTOWYMBOTO pPAa3BUTHS, OCO3HABATH
OTMACHOCTh TOKCHYECKOTO JEMCTBHSI HA >KUBBIE OPraHU3Mbl OMPENENIEHHBIX HEOPraHMYECKUX
BEIIECTB, MOHUMAas cMbIch noka3arens [1JIK;

chOpMUPOBAaHHOCTh YMEHHI: OCYIIECTBIIATh IICJICHANPABICHHBIN MOUCK XUMHYECKOU
nHpopMalUK B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popmauuu, MHTepHET U Apyrue), KPUTHUYECKH aHAIM3UPOBATH XUMHYECKYIO
uHpopmalrio, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTaBICHHOW ydyeOHOU
3a7a4en.
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anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasne 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
AMITECIIE pedKitin https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETALIbL https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLet https://m.edsoo.ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUSI B XUMUHU. XUMUS U 9 bu6mmoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubnsbie | IlpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipeamer u 3HaueHue
N Basva N
pedt https://m.edso0.ru/3686e6f5
MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN
DIIEKTPOHHOE CTPOEHUE
aToma yriiepojia (OCHOBHOE
2 B<T)3]€\5/I yr'eJ'IHiole1 CE)CTZIHPB;&) ’ 1 bubnmorexa LHOK
YA ’ https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriepojia
XuMu4eckas CBsi3b B
e eanHE .
| e e |
. P https://m.edso0.ru/8d39f5c8
KOBAQJICHTHOMU CBSI3H,
crocoObI pa3pbiBa CBA3CH
T
4 oe:f;;qzzi?;l{f:e WHCHUH 1 bubmuorexa IOK
P A https://m.edsoo.ru/9e595ch8
A. M. byrnepoBa
Bunpl nzomepun:
5 ;Tli)};iT};IIO{IZ:eHHaﬂ 1 bubmorexa LIOK
poeIp ’ https://m.edsoo.ru/b0e61661
OneKTpoHHBIE Y3PPEKTHI B
MOJIEKYJIaX OPTraHHYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEIMHEHUN

IIpencrasnenue o
KJTacCU(UKAIIUU U

bu6mmoreka [{OK

0 ::;;T:}TKZT;I;ZC;?:[U PAC) https://m.edsoo.ru/c212dd21
OPraHUYECKUX BEIIECTB
Knaccudukanus peakiuii B bubnuotexa [JOK

7 N
OpraHUYeCKO XUMUH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bubnuorexa [JOK
0000I11IeH1E 3HAHUT TT0 TeME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUI
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnuoreka [JOK
3IIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 DOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOWMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxzaeHnue ankaHoB B

1 npupojie. CriocoOb1 bubnuoreka [JOK
MOJIyYEHHUS U IIPUMEHEHHUE https://m.edsoo.ru/259b0a5b
AJIKaHOB
[uknoankaHsl: 00Imas
¢dbopmMyna, HOMEHKIIATypa U

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK

CTPOCHHUS U XUMHUYECKHX
CBOMCTB, CITOCOOBI
MOJIyYCHHUS Y TIPUMCHEHUE

https://m.eds00.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pacy€THbIX 3a1a4
Ha OIIpeCIeHUE
MOJIEKYJISIPHOH (POpMYIIBI
OPraHUYECKOI0 BEILECTBA 110

bu6mmoreka [IOK

13 MAcCCOBBIM JIOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOIAIIUX B €T0
coctaB. Cucremaruszamnus u
0000111eHIE 3HAHUM 10 TEME
AJKEHBI: TOMOJIOTHYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa, SIEKTPOHHOE

14 u npOCTpaH}(’:I")rBeHHoe ’ bubmmorexa LIOK

https://m.edsoo.ru/273b0ale

CTPOCHHE MOJIEKYIL.
CtpyKkTypHasi ¥ HUC-TPAHC-
M30MepHs aJIKCHOB
OuznyecKkue U XUMHUYECKHe

15 cBolicTBa ankeHoB. [IpaBuio bubamorexa LOK

https://m.edsoo.ru/21069ccd

MapkoBHHKOBA

16 CriocoObl MoTy4eHHS U bubnuoreka [JOK
[IPUMEHEHHE AJTKEHOB https://m.edso0.ru/665dc058
[IpakTuueckas padorta Ne 1

17 no teme "l[lomyuenue bubnuorexa [IOK
STUJICHA U U3YYEHHE €T https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenune pacu€raeix 3am1au

18 Ha OIIpeleIeHue bubnuoreka [IOK
MOJIEKYJISIpHOH GopMyIIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOIO BEIECTBA

19 AJKaJIueHbl: CONPSHKEHHBIE, bu6mmoreka [JOK



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

M30JIMPOBAHHEIC,
KyMYJIUPOBAHHBIE.
OCoOEeHHOCTH AIIEKTPOHHOTO

https://m.eds00.ru/04298c0a

CTpOCHUS
20 XHUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
CONPSDKEHHBIX JTUCHOB https://m.edsoo.ru/e561253d
21 CriocoObl MoTy4eHus U bubnuotexa [JOK
MPUMEHEHUE AJIKaINCHOB https://m.edsoo0.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIAaTypa, JJIEKTPOHHOE bubnuoreka [JOK
22
U TIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYII,
(bu3uvecKue CBOMCTBA
23 XuMHYECKHE CBOMCTBA bu6moreka [IOK
ATKMHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakny Ha bu6moreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
CriocoObl MoTy4eHHS U bubnuoreka [JOK
25
[IPUMEHEHHE AIKMHOB https://m.edsoo.ru/a6f9alea
’ Pemenue 3amay: paC‘IéTI:I o BuGmorexa LIOK
ABHEHUIO XUMHUYECKON
P https://m.edsoo.ru/5db8e526
peakuuu
CucremaTtuzanus u
27 .
0000111eHIe 3HAHUI 110 TeMe
ApEHBI: TOMOJIOTUYECKUH BuGmmorexa OK
28 psa, obmas popmyia,

HOMCHKIJIaTypa. BJ'ICKTPOHHOC

https://m.edso0.ru/a92a7094



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

U TIPOCTPAHCTBEHHOE
CTpOEHUE MOJICKYN OeH30J1a U
TOJIyOJIa, UX (PUINICCKUE
CBOICTBa

29

XMUMHYECKHE CBOUCTBA
ApPEHOB: PEAKIIUU 3aMEIICHUS

bu6mmoreka [{OK
https://m.edsoo0.ru/a4d4alaed

30

XnMHYeCcKHe CBOMCTBA
apEeHOB: PEaAKIUU
MIPUCOCTUHEHUS, OKUCIICHHE
TOMOJIOrOB O€eH30J1a

bubmmoreka [{OK
https://m.edsoo.ru/a4d4alaed

31

Oco0EHHOCTH XUMUYECKUX
CBOWCTB CTHpPOJIA

bu6moreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbIx 3a1a4
Ha oTpezeNeHue
MOJIEKYJIIPHOU (POPMYJIBI
OpraHHYECcKOro BellecTBa

bu6moreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObl OTy4eHHS U
MPUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edso0.ru/6f717d09

34

I'eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJI€BOIOPOJIOB

35

Pacué€rsl o ypaBHEHUAM
XMMHMUYECKUX PEaKLUM.
Cucremartuzanus u
00o011eHne 3HaHuH 1o TeMe

36

ITpuponnsii ras. IlonmyrHeie
He(TsHbIE ra3bl

37

KameHHBI#1 yromus u

bu6mmoreka [JOK



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

MPOIYKTHI €To rnepepaboTKH

https://m.eds00.ru/69h3398b

38

Hed1pb 1 ciocoOsr eé
nepepabotku. [IpumeHeHHe
MPOIYKTOB MepepaboTKH
HepTH

bu6mmoreka [IOK
https://m.edso0.ru/21f9de78

39

T'enetnyeckas cBsA3L MCKOY
Pa3iIMYHbIMHA Ki1IaCCaMU
YIII€BOJIOPOJIOB

40

l"anorenonpons3BoHbIE
YTJI€BOI0POJIOB:
AJIEKTPOHHOE CTPOEHHUE;
peaKIfy 3aMeIIeHHUS
rajioresa

bu6moreka [IOK
https://m.edso0.ru/82h4d759

41

JeicTBue menoueit Ha
raJIOTeHIIPOU3BOIHBIC.
Bsaumonelicteue
JUTAJIOT€HAIKAHOB C
MarHueM U IIMHKOM

42

Cucremaruzanus U
000011IeHEe 3HAHUN 110
pazaeny "YrieBoaoponr"

bu6mmoreka [JOK
https://m.edso0.ru/20e89f22

43

KonTtponsHas padoTa no
teme "YriaeBoopoab"

bubnuoreka [JOK
https://m.edso0.ru/95c9e298

44

[IpenenbHBIE OTHOATOMHBIC
CIHMPTHI: TOMOJIOTMUECKHI
psa, obmas dpopmyia,
CTPOEHHE MOJIEKYII,
n30Mepusi, HOMEHKJIATypa,
Kjaccupukanys, Gpusnyeckue

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

CBOICTBa

XUMHYECKHE CBOUCTBA

45 MpEeACIIbHBIX OJIHOATOMHBIX Bubmrotexa LIOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsI MmoJTydeHust U
46 MIPUMEHEHUE Oy;HoaTOMHLIX bubmmorexa LIOK
https://m.edso0.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PU3MUYCCKUX H https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIIUPTHI:

48 ATUJIEHTJINKOJb U TIUILEPHUH, bubnuorexa [JOK
uX (pu3nYecKue u https://m.edsoo.ru/ee4d84aa
XUMUYECKHE CBOWCTBA
CriocoOsl mostyueHust u

49 MIPUMEHCHHE ni’;lloroaTOMme Bubnuorexa LIOK

https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOoJI: CTPOCHUE MOJIEKYJIBI
50 (bI/I3I/I‘IeCKI/II)e CBOMCTBA. o bubmmorexa LIOK
https://m.edsoo.ru/2ce72618
ToxcuunocTh Qenona

51 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
benona https://m.edsoo.ru/037ca5f9

52 Crnioco6bl nostyueHust u bubnuorexa LIOK
npUMeHeHne GpeHoa https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas pabora Ne 2. BuGmiorexa 1IOK

53 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/fdOced09



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
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no teme "CrupTsl U GpeHossr"

Cucremarusanus 1

bubmuoreka [IOK

>4 000011IeHIE 3HAHUI 10 TEME https://m.edso0.ru/1810ch9b
AJbICTH]IBI M KETOHBI:
AIEKTPOHHOE CTPOCHUE
55 KapOOHMIILHOW TPYIIIBI; bubnuorexa [JOK
TOMOJIOTUYECKHUE PSIIb, https://m.edsoo.ru/b139beaa
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa
Anbaeruasl U KETOHBI:
56 (bnsjqeci(]ne CBOWCTBA; Bubnuorexa LIOK
’ https://m.edsoo.ru/c887425c
peaKIuy MPUCOETHHCHUS
Peaknun oxuciieHus u
57 Ka‘Ie(I:lTBeHHI)Ie peakiuu bubmorexa [IOK
https://m.edsoo.ru/a393baa9
aJIbJICTUI0B U KCTOHOB
58 CriocoOsI moTydeHust bubnuorexa [JOK
aNbIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICIIbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHS HX https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3omepus 1 HOMEHKIIATypa
60 Kap6OIfOBLIX KHCJIOT nyp bubmuorexa IOK
o https://m.edso0.ru/700cc87b
(u3uYecKue CBOMCTBA
XHUMHYECKHE CBOMCTBA
61 MpeAeNIbHBIX OJIHOOCHOBHBIX bubmorexa HOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
62 Oco0OeHHOCTH CBOICTB bu6mmoreka [JOK



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9

MYPaBbUHOHN KHUCIIOTBHI.
Msoroo6pasue kapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/bb31be71

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKHX KapOOHOBBIX,

bubmmoreka [{OK

63 JKAPOOHOBBIX, https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIIMX KapOOHOBBIX KHCIIOT

64 [ToHATHE O IPON3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
CriocoOplI oTy4eHus U

65 MIPUMEHCHHE K};)60HOBI>IX Bubnuorexa LIOK

https://m.edsoo.ru/7c065c9d
KHCJIOT
Crnoxubie 3upsr:

66 TOMOJIOTUYECKHM psJl, oOras bu6moreka [IOK
bopmyia, H30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
cBoiicTBa 3(hrupoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHbix 3amay:

M0 YPaBHEHUIO XUMHYECKOU

68 peaKkIuu, Ha OIpeiesICHHE
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHMYECKOTO BEIECTBA
IIpakTuyeckas padora Ne 3. BuGmiorexa 1IOK

69 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso0.ru/486671fb



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

no teme "KapOoHoBbIe
KucnoTel. CroxxHblie pupsI”

Kupsr: ctpoenue,

bu6mmoreka [{OK

0 (1)1/1331 HICCIHE T RHMIHECIHE https://m.edsoo.ru/a19c5b98
CBOMCTBA (THAPOJIN3)
OCc0OCHHOCTH CBOMCTB
YKUPOB, COJICPIKAIINX

71 OCTI;TKI/I Hi:lngez[eIJIIILHHX bubmmorexa [IOK

https://m.edsoo.ru/b0331922

KUPHBIX KUCIIOT. JKUpHI B
TIPUPOJIC
Mpblta KaK COJIM BBICIIIHX
KapOOHOBBIX KHCIIOT, UX

72 Mopromee nericteue. IloHaThe Bu6amorexa [IOK

https://m.edso0.ru/3c566565

0 CHHTETHYECKHX MOFOIINX
cpencrBax (CMC)
I'eneTnueckas cBsI3b

73 YTJIEBOJIOPOJIOB U bu6moreka [IOK
KHCJIOPOACOAEPIKAIIIIX https://m.edso0.ru/56790c96
OpPraHMYECKUX BEILECTB

74 Pacuéthl o ypaBHEHUAM
XHUMHYCCKUX PEaKIIUH

75 CucreMaTH3anus u bu6mmoreka [JOK
0000IIEHNE 3HAHUI TI0 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa

76 YIJIEBOJIOB U Kiaccuukarms bu6mmoreka [JOK
yIJIeBOJOB (MOHO-, TU- U https://m.edso0.ru/7a9693al
MOJIMCAXapH/Ibl)

77 MoHocaxapusl: pusnyeckue bubnuorexa [IOK



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

CBOMCTBA U HaXOXXJICHUE B
pUpoae

https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue rioKo3sl, €€

78 3HA4YEHUE B bu6mmoreka [{OK
KU3HEICATCIIBHOCTH https://m.edsoo.ru/5e61122d
opranm3ma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAKTO3a. bubmmoreka [{OK
Haxoxenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE TUCaXapuI0B
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYJI, pU3NYECKHE bubnuoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHHE

81 [TonsaTHe 006 KCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha OIpeeiIeHUE JI0JIH

82 BLIXO§a Ill'Ipo,HYKT: peakuu bubmiorexa LIOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYCCKH
BO3MOYHOTO
CucremaTu3anus u
83 000011IEHNE SII:IIaHI/Iﬁ 110 bubmorexa HOK
https://m.edso0.ru/08d4364c
pazuerny
KonTponsHas paboTa mo

84 TeMe bu6mmoreka [JOK

"Kucnopoacoaepxariue https://m.edso0.ru/42c6678e

OpraHUYecKue coeTuHeHus"



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

AMMHBL: KTacCU(pHUKAINA,
CTPOEHUE MOJICKYI, 00IIas

bu6mmoreka [{OK

8 (opyxa, H3OMEpH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 (PU3HUECKUe
CBOMCTBA
86 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
amu(paTUIECKNX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOCHHE aHUIINHA
87 OCO6CHHOCTI:I XUMHYECKUX ’ buoamorexa [HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHMUJIMHA
CnocoOFbI TmoTyueHus 1
88 MpUMEHEHHE a}.]"IqI/I(l)aTI/I'-IeCKI/IX bubmmorexa LIOK
https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHCIOTHI:
HOMCHKJIATypa U U30MEpHs
89 (bmnqecxnzrllaoﬁcma. o Bubnuorexa LIOK
https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTEHN
0-aMHHOKHCIIOT
XUMHYECKHE CBOMCTBA
aMHHOKHUCIIOT, UX
90 6I/IOJ'IOFI/I‘IGCK(;C 3HAYCHHUE Bubmuorexa LIOK
https://m.edsoo.ru/77df705a
aMHHOKHCIIOT. CHHTE3 B
TUAPOJIU3 TSN THIOB
Benku kak mpupoIHbIe
91 MOJIUMEPBHIL; (I:Tpr;liypm bubmorexa LIOK
’ https://m.edsoo0.ru/429e9899
OeIKOB
92 XHMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edso0.ru/6237306d
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AzoTcojepkaiiue

FeTEPOIUKINYSCKUE
93 coe;l)/IHHeHm. HyknenHnoBbie Bubmrotexa LIOK
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
OHMoJoruYecKas poJib
[Ipaktuyeckas padora Ne 4.
Pemenne
94 IKCIIEPUMEHTATBHBIX 337124 bubmmorexa LHOK
https://m.edsoo.ru/8e3c02d1
o Teme "A3oTcoepkaiiue
OpraHuYecKue coeTuHeHus"
[IpakTueckas pabora Ne 5.
Pemenne
95 AKCTIEPUMEHTATBHBIX 33724 bubmmorexa LIOK
https://m.edsoo.ru/bde3fdf6
no teme "Pacno3naBanue
OPraHM4eCcKUX COeTMHEHUN"
KontpossHas padorta no
96 TEME I:ASOTCOII[)ep}KaHII/Ie bubmorexa [IOK
Y https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHEHUS
OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJIEKYIIPHBIX
97 COEIMHEHUN I/IyMeIT)oI[bl ux bubmotexa [JOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEpHU3aIus U
MMOJIMKOHIEHCALIUS
98 IImacTtMaccel. YTunuszanus u bu6mmoreka [JOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f
DI1acToOMEphI: HATypaIbHBIHA
99 CI/IHTCTI/ILIepCKI/Ie KanyinKI/I. bubnmorexa HOK
https://m.edso0.ru/246103ec
Pe3una
100 BosnokHa: HatypanbHbIe, bu6mmoreka [JOK
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HCKYCCTBEHHBIE,
cunrernyeckue. I[lonumepsr
CIELMAJIbHOTO HA3HAYCHHUS

https://m.eds00.ru/5963a601

101

[Ipaktuyeckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIBHBIX 33724
mo teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bu6mmoreka [{OK
https://m.edso0.ru/3aebd77a

102

O6061enHue n
CUCTeMaTH3aIHs U3y4YeHHOTO
Marepuana o Teme
"BBICOKOMOTNIEKYIISIpHBIE
coequueHus"

bu6mmoreka [IOK
https://m.edsoo0.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
1 Atom. CocTaB aTOMHBIX S7IEP. 1 bubnuorexa [JOK
Xumudeckuit 3jeMenT. M30Torms! https://m.edsoo.ru/59c112ee
9 CtpoeHnue AJIeKTPOHHBIX 000JI0UeK 1 bubnuoreka [JOK
aTOMOB, KBAHTOBEIE YKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 3neKTpoOHOB MO 1 bubmuorexa [JOK
aTOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTypaIiu
5 aTOMOE BJIeMeHTOBq; OZEOL;HOM u 1 bubmmorexa LIOK
i} https://m.edso0.ru/8149e846
BO30YXJIEHHOM COCTOSTHUHT
5 DNeKTpOHHBIE KOH(PUTYpaITUU HOHOB. 1 bubmuorexa [JOK
DJIEKTPOOTPUIIATETLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[lepuoauueckas cucrema
7 XI/II\]ZI/I‘I:CKI/IX snementoB Jl. U. 1 Bubmmorexa LIOK
. https://m.edso00.ru/16957c01
MenpeneeBa, CBSI3b C COBPEMEHHOM
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKHX DJIEMEHTOB U
8 00pa3yeMbIX MU MPOCTHIX U 1 Bubmorexa LIOK
https://m.edsoo.ru/f8468927
CJIOHBIX BEIIECTB IO TPYyIIaM U
nepuoam



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

Cucremarusanus u 00001eHue

bubmuoreka [JOK

o 3HAHMI 110 TeMe https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHu3Mbl 00pa30BaHUs
10 KOBaJICHTHOU cfsmn. Bomoponnas Bubmuotexa LIOK
https://m.edsoo.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIC
B3aUMOJICHCTBUS
BaneHTHOCTh U BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBsI3b bubnuorexa [JOK
11 .
AIIEKTPOHHOU CTPYKTYPBI MOJIEKYII C https://m.edsoo.ru/3d2ca093
WX TEOMETPUIECKUM CTPOCHHEM
IIpeacraBneHust 0 KOMIIEKCHBIX
12 cope;IHeHHs[x: COCTaB U bubmorexa OK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BeniectBa MOJIEKyJISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubmuorexa [JOK
KPUCTAUTHIECKUX PEIICTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
IlonsaTue o qUCIIEPCHBIX CUCTEMAX.
14 HpeﬂCTaBHeI[HI/Ie OpKOJ'IJ'IOI/II[HI)IX bubmorexa [JOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHBIC pacTBOPHI: HACKIIICHHBIC
15 u HeHaCLHul;HHbIeppaCTBopI/IIIIIVIOCTL. bubmmorexa LIOK
’ https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatel
16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnunoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
17 Pemienue 3a1a4 ¢ HCOOJIb30BaHUEM bu6mmoreka [JOK

MHOHSITHH "MaccoBas JOJI

https://m.edsoo.ru/785e0ab4
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pacTBOpPEHHOTO BemecTna",
"MoJIsipHasi KOHIEHTpaus"

Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
18
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HaHUI 1O TeMe https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabora no temam
"Crpoenue atoma. [leproauueckuii
20 3aKkoH U [lepuonnyeckas cucrema bubnuoreka [JOK
XUMHYeCKuX 3aementoB J1. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus xumMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4eCcKO XUMHUH. 3aKOH bubmuorexa [JOK
21
COXpaHCHHS MaCChI BEIIIECTB; 3aKOH https://m.edso0.ru/6335cdd?2
COXPaHEHHUS U MPEBPAICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX
TenoBbie 3¢ heKTh XUMUUECKUX
22 peaKIuii. Te(i(lzongH%CKHe bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus o ypaBHEHUSIM
23 XAMHYECKUX peal}fmﬁ u bubmmorexa [IOK
https://m.edso0.ru/87b13954
TEPMOXHUMHYECKUM yPaBHEHUSIM
CKOpOCTh XMMHMUYECKOM peaklnu, e€
24 3aBUCHUMOCTD OT Pa3IMYHBIX
(dakropoB. Katanus u kaTanmu3atopbl
25 I'oMoreHHbI€ U reTeporeHHbIe
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peaknuu

[Ipaktuyeckas padora Ne 1 mo reme

26 "Bnusinue pasnuyuHbIX GAKTOPOB Ha bubmotexa LIOK
. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKIIUU
97 OO6paTumbie 1 HEOOpAaTUMBIE bubnuorexa [JOK
peaknuu. XMMHYECKOE PaBHOBECHE https://m.edso0.ru/30952f9b
[IpaxTnueckas padota Ne 2 o Teme
28 "BnusiHue pa3nuyHbIX PaKTOpOB HA bubnuorexa [JOK
MOJIOKEHHE XUMUIECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DNEKTPOTUTHICCKAST TUCCOITHAITHS.
29 CI/IJ'IBHI::IG U cralbie BECKTp:JII/I;ILI. bubmmorexa LIOK
https://m.edsoo.ru/5f766bdf
CreneHp nuccoManuu
HNonnoe npounsseaenue Boasl. Cpena
30 BOJIHBIX p:CTBOpr. Boao;flonmjﬁ ’ bubmorexa [IOK
https://m.edsoo0.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakmun,
31 Hp(I)[feKa}omHe B paCTngax bubmmorexa LIOK
https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
IIpaxktnueckas padora Ne 3 mo Teme
32 ")I()I/IMI/IIIeCKHe ;)eaKI_II/II/I B pacTBOpax bubmmorexa LIOK
" https://m.edsoo.ru/2e3daeb0
ANIEKTPOJIUTOB
OKHUCAUTENEHO-BOCCTAHOBUTEIHHBIC
33 peaknuu. BaxHenme OKuCIuTenu u bubmorexa [JOK
https://m.edso0.ru/56226060
BOCCTaHOBUTEIH
34 MeTo1 3eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [JOK
HMOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PaCTBOPOB U PACILIABOB bubnuoreka [IOK



https://m.edsoo.ru/1faca1d1
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BEIICCTB https://m.edsoo.ru/93fb97d2

36 Pemenue 3a1a4 pa3InaHbIX TUIIOB bubmnorexa LIOK

https://m.edsoo.ru/5a859d16

37 Pemenue 3a1a4 pa3InyHBIX TUIIOB Bubnuotexa LIOK

https://m.edsoo.ru/5afa265d
CucreMaru3anus 1 0000IIeHNE
38 3HAHUH 10 Tellxlqe "XI/IMI/IIIIGI:)KI/IG butmmorexa HOK
| https://m.edsoo.ru/c161eb85
peaxiuu

39 KonTponsnas pabora o teme bubnuorexa [JOK
"XuMHYECKUE peaKiuu” https://m.edsoo.ru/a8a0a930
ITonoxeHre HEMETaJJIOB B
[Iepuoaunueckoil cucreme

40 XUMHUYECKUX AemeHToB /l. 1. bubmuorexa [JOK
MeHneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux atomMoB. Ou3ndeckue
CBOMCTBA HEMETAIJIOB
Annmotponus HeMeTaioB (Ha

41 anMeie KHCIIOpOJia Cepbl( docdopa bubmmorexa LIOK

’ ’ https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopon: nosnydaenue, puznueckue u bubnmuoreka [JOK
XHUMHYECKHE CBOMCTBA. [MapuIpl https://m.edso0.ru/0aa8f613
["anoreHsbl: HAXOXKICHHUE B IIPUPOIC

43 CHoco0bI nonyqufm (1)H3Hqic}f<nﬂe I:I Bubmiorexa LIOK

- https://m.edsoo.ru/4e223795
XUMHYECKHE CBOHCTBA
I'anorenopogopoapl. BaxkHeine
44 Kncnoponcoiegmimne COEJIMHEHUS Bubmorexa LIOK
https://m.edsoo0.ru/6b3255e6
raJoreHOB
45 JlabopaTopHbIE U IPOMBIIIIICHHBIE bu6mmoreka [JOK
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CIIOCOOBI TIOYYCHHSI TaJIOTCHOB.
[IprumeHeHne rajJloreHoB U UxX
COEIMHEHU I

https://m.edsoo.ru/6971acasd

[Ipaktudeckas padora Ne 4. Pemenue

bubmmoreka [{OK

46
iKCHepI/IMeiITaJII)HI)IX 3a1a4 10 TeMe https://m.edsoo.ru/8b26fecd
T"ajorensr
Kucnopon: naboparopusie u
g | s e
i ’ . https://m.edsoo.ru/c8abc36a
XUMHYECKHe cBoiicTBa. O30H.
[IpumeHeHne KucIoOpoaa U 030Ha
bu6moreka [IOK
48 O
KCHIBL 1 TIEPOKCHIbT https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3amay pa3InuHbIX THIIOB bubmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa:
50 | onocoss nomysems, duartieaie 1 BuGmworera LIOK
v L https://m.edsoo.ru/46afael6
XAMHYECKHE CBOIICTBA
bu6mmoreka [JOK
51 C
CPOBOZIOPOL, CYIL(puIp! https://m.edsoo.ru/7c¢875999
K
52 | copm, Oeobmmiocm cnoficrs ceprofi BuGorera LIOK
ppL. p https://m.edsoo.ru/8cfa2548
KHACJIOTHI
I1 3] Ne5.P
53 | oxemepuenTamn: sage 0 Tewe buGiuorera LIOK
N prve f,l https://m.edsoo.ru/Oafb05e4
Cepa u e€ coenuHeHUs
54 A30T: HaX0X/I€HUE B IIPUPOJIE, bubnuoreka [IOK

CITOCOOBI MOJIy4CHUA, (I)I/I?»I/IIICCKI/IC 151

https://m.edsoo.ru/badd2255
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XHMHYECKHE CBOKMCTBA. AMMUAK,
HUTPHJIBI

Kucnopoconepxanme coequHEHNS

bubmmoreka [{OK

> asoTe. 9CO6GHHOCTH crouete https://m.edsoo.ru/e2965afe
A30THOW KHUCIIOTHI

56 [Ipumenenue a3ora u ero bubnuorexa [JOK
COeMHEHUH. A30THBIC yI00OpEHNUS https://m.edsoo.ru/129f5059
®docdop: HaAXOKACHHUE B IPUPOJIE,

57 crocoObl MONTyueHus, PU3nIecKue u bubnuoreka [JOK
Xumuueckue cBorictea. Dochuant u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunasl dpocdopa,

58 (bOC(i))(I)pC((i))lIel()bXZIHI/Ie kuciotel. Comu Bubnuorexa LIOK

. https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI
[Ipumenenne gpocdopa u ero
59 copezmHeHHﬁ. ((Ib;OC((ii))Ol;)HBIe bubmmorexa LIOK
https://m.edsoo.ru/a218070a
yaoOpeHust
[Ipaktuueckas padota Ne 6. Permenue
60 3KI():HepHMeHTanI;HLIX 3a/1a4 10 TeMe bubmmorexa LIOK
https://m.edsoo.ru/8175ac3f
"AzoT 1 pocdop u ux coequHeHUA"
Yrnepoa: HaXoKIeHUE B PUPOJIE,

61 AJUIOTPOIHBIE MOIU(DUKAIUH; bubnunoreka [JOK
(bu3nyecKre U XUMHUECKUE https://m.edsoo.ru/1eb19f9e
CBOWCTBA, MPUMCHEHHE
Oxkcup yraepoga(ll), oxcn

62 yrnepz([)z}[];(l\llj) I;F(OJ'I)LHa}I KECJ'IOTa " Bubnnorexa HOK

. ’ https://m.edsoo.ru/dba58adf
e€ comu

63 Peurenue 3agau pa3auyHbIX TUIIOB bu6mmoreka [JOK
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https://m.eds00.ru/6029b609

KpemHuii: HaxoKI€HUE B PUPOJIE,

64 CocoOBI OTYYEHUs, PUIUIECKUE U Brbmiorexa LIOK
MIIECKIE CBOfiCTRA https://m.edsoo.ru/143558ab
65 Oxkcun kpemuus(1V), kpemaueBas bubnuorexa [JOK
KHMCJIOTa, CHIIMKATEI https://m.edsoo0.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €T0 bubnuorexa [JOK
66 coequuennii. CTekio, ero https://m.edso0.ru/393cdac0
MOJIy4eHHE, BH]IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3InyHBIX THITOB Bubnuorexa LIOK
https://m.edsoo.ru/b624{801
68 CucreMmaruzamus 1 00o0I1eHne bu6moreka [IOK
3HaHui mo teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTtponsHas paboTa o Teme bubmuorexa [JOK
"HemeTamisr" https://m.edso0.ru/d0484c76
70 AHaln3 pe3yabTaToB KOHTPOJIBHOM bubmuorexa [JOK
paboTHI, KOPPEKIUS OIIHOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTaioB B
[Tepuoanueckoii cucreme
71 XHMHYECKHX JIEMEHTOB. bu6mmoreka [JOK
OCOOCHHOCTH CTPOCHUS https://m.edso0.ru/9839c16¢
ANIEKTPOHHBIX 000JI0UEK aTOMOB
METaJJIOB
OO6mue GpuznuecKre CBOMCTBA
72 Me:lannoq};. IIpumeHeHne MeTaIoB B bubmorexa HOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetaioB. Kopposust bubnunoreka [JOK

MCTaJlJIOB

https://m.edsoo.ru/42h872e3
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bubmuoreka [JOK

74 Pemenue 3ana4 pa3anyHbpIX TUIIOB https://m.edso0o.ru/e3de37b6
ONEKTPOXUMHUYECCKHH Ps
75 Hanpaieﬂnﬁ MeTaJIJIOI}:. I(I)6ume Bubnuotexa LIOK
https://m.edsoo.ru/94eb377a
CIIOCOOBI TIOJYYCHHSI METAJUIOB
OO61as XxapakTepuCTUKa METAILIIOB
|A-rpynnel [lepuonnyeckoit
CHCTEMbI XUMHUYECKHUX JIEMECHTOB.
76 Hatpuii u kanuii: nonyuenue, Brbmiorexa LIOK
https://m.edsoo.ru/e12c26b3
(bM3UYEeCKre U XUMHUYECKUE
CBOMCTBA, TPUMEHEHHUE MPOCTHIX
BEIIECTB U UX COCTMHEHUH
OO6mras xapakTepuCTUKa METAILJIOB
IHA-rpynmsr [Tepuoandeckoit
CHUCTEMbI XUMHUYCCKHX JICMCHTOB.
77 Marnuii 1 Kanbluii: MoTydeHue Bubnuorexa LIOK
’ https://m.edsoo.ru/7c3e49c0
(bU3UYEeCKre U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX
BCIICCTB M MX COCIUHCHUI
JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
78
yCTpaHEHUS https://m.edsoo.ru/c74bfae9
AnmroMuHuMiL: olrydeHue, GU3NIECKue
79 U XUMHYECKHE CB}(f)qﬁCTBz; ! Bubmmorexa LIOK
’ https://m.edso0.ru/0e79b266
MIPUMEHCHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCHUIA ATTFOMUHHS, bu6mmoreka [JOK
TUAPOKCOKOMILIIEKCHI aTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHECHHE
81 Pemenue 3a1au pa3nuyHbIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[Ipaktudeckas padora Ne 7. Pemenue

bubmuoreka [JOK

82 3KCHGPHMGHTMBHHX St HONT eMe https://m.edsoo.ru/27a4af43
MerTasuibl TJIABHBIX TTOATPYIII
OO61rast XxapakTepuCTUKa METAILIIOB
83 no6ounbIx noarpymi (b-rpymm) bubnuorexa [JOK
[Mepuoauueckoit cucTemMbl https://m.edso0.ru/610d7431
XUMHYECKHX DJICMEHTOB
dusznyeckne U XUMHUICCKHE CBOMCTBA
84 XpoMa ¥ €ro COSIMHEHUH, HX bubmmorexa [JOK
https://m.edsoo.ru/9911bef3
MIPUMCHCHHE
Baxxueitmue coeJuHEHHS Maprafiia.
85 [Tepmanranat Kaim ero o bubamorexa LOK
> https://m.edso0.ru/039d69c8
OKHCIIUTEIbLHBIC CBOWCTBA
dOu3nvecKkrue U XMMHUYECKHE CBOMCTBA
86 JKeJie3a U €ro COSTUHEHUH. bu6mmoreka [IOK
[Tony4yeHue u MPUMEHEHHUE CILTABOB https://m.edsoo.ru/1b7{8741
Keresa
du3ndecKnue U XUMUYECKHUE CBOMCTBA
87 MeEIU U €€ COEINHEHUI, UX bubmmorexa [JOK
’ https://m.edsoo0.ru/2bc0f954
MIPUMEHCHHE
du3ndecKnue U XUMUYECKHUE CBOMCTBA
88 IIMHKA ¥ €r0 COSAMHECHUN, UX bu6mmoreka [JOK
npuMeHeHue. I HapOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuueckas padota Ne 8. Pemenue
89 3KI<):nepHMeHTaJ111HHX 3a/1a4 110 TeMe bubmorexa LIOK
N . https://m.edsoo.ru/a6e352ea
MerTanibl TOOOYHBIX MOATPYIII
90 Peurenue 3aaau pa3auyHbIX TUIOB bu6mmoreka [JOK



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea

https://m.eds00.ru/a8b83d83

O0001IEeHUE U CUCTEMATU3ALIUS

91 M3Y4YEHHOI'0 MaTepuaia 1o Teme Brbmiorexa LIOK
https://m.edsoo.ru/e91fe975
"Meramibr"
92 KonTtposnsHas paboTa o teme bubnuorexa [JOK
"Merabr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
pabOoThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Ponps xumuu B obecrieueHnun
94 YCTOMYHMBOTO pPa3BUTHUSA bubnuoreka [IOK
4esoBevecTBa. [IoHATHE O HAYUHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEA0BaHUS BEIIECTB
HaydyHble MPUHITUIIBI OpTaHU3aIHH
95 XUMHUYECKOTO MPOU3BOJICTBA. bu6mmoreka [IOK
[TpoMbIIUTEHHBIE CITIOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUs] BaKHEHIIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHUE
96 OKpY KaroIen szI[bI U ero bubmmorexa LIOK
https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS
97 XUMUS U 3JJ0POBBE YEIIOBEKA. bu6mmoreka [JOK
JlekapCTBEHHBIE CPEICTBA https://m.edsoo.ru/a6552721
Xumus nuiy. Posb xumun B
98 06ecnequIIJ/IlI/I [MUILEBOA bubmorexa [JOK
https://m.edsoo.ru/1f7b5bd2
0€3011acCHOCTH
99 Kocmernueckue u napgpromepHsie bubnuoreka [IOK
cpeznctBa. beitoBast Xumust https://m.edsoo.ru/da42d5a9
100 XHUMHSA B CTPOUTEIIBLCTBE. bubnuoreka [IOK

Baxwueliune cCTpoUTeNbHBIE U

https://m.edso0.ru/61e69003



https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
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KOHCTPYKIITMOHHBIC MaTCpHAJIbI

XHMHS B CEJILCKOM XO3SIUCTBE.

101 Opranuyeckre 1 MUHEPAJIbHbIE 1 Brbmiorexa LIOK
https://m.edsoo.ru/fd39587d
ynoOpeHus
102 CucreMaru3anus 1 0000IIeHNE 1 bubmmoreka [{OK
3HAHMI 110 TeME https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIOUINE TOHATHS (XUMHYECKUH IJIEMEHT, aToM, W3O0TOIIHI,
ANIEKTPOHHAsS 000JI0YKa aToMa, S-, p-, 0-2JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aroma, HOH, MOJIEKYJa,
BaJICHTHOCTD, ANEKTPOOTPHUILIATEIBHOCTb, CTETECHb OKHCIICHHS,
XMMHYECKasi CBs3b (O- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3ALMS
aTOMHBIX OpOWTaNel, KPHUCTAUTUYECKass pemeETKa, MOJb, MOJSIpHAs
Macca, MOJIIpHBIH 00BEM, MOJIApHasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JUCTEPCHBIC CHUCTEMBI), KPUCTAJUIOTHUIPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHAIBHAS TPYNNa, paaWKal, H30MEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpudeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH psil, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOA- M a30TCOJepXKallue COECIUHEHUs, OMOJIOTHYECKH aKTHBHBIE
BelecTBa (yrieBOIbl, JKUPHI, OCIKN), MOHOMED, TTOJIMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peakiuil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, HK30- U
SHIOTEPMHUECKUE, PEAKLIMM MOHHOIO OOMEHA, TOMO- M I'€T€pPOreHHBIE,
oOpatumble M HEOOpaTHUMBbIE), PACTBOP, MIEKTPOIUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTHYECKAs TUCCOLMALINS, CTENEHb AUCCOLMAINM, OKUCIUTED,
BOCCTAHOBUTENIb,  3JIEKTPOJIM3, CKOPOCTb XMUMMYECKOW peakluy,

XHUMHNUYCCKOC paBHOBeCI/Ie)

1.2

TEOpPUHU M 3aKOHBI (TEOpPHS XHMHYECKOTO CTPOCHHUS OpraHMYecKHUX
BemiectB A.M. BbytnepoBa, Teopus 3MEKTPOIUTHUECKON TUCCOLMAIUY,
[Tepuognueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XUMHUH, MHPOBO33PEHUECKHE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTU U CHUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIIDPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

MMPEACTaBJICHUA 0 MCXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOJUHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

MMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTEMAX

1.4

(I)aKTOJ'IOl“I/I‘-IeCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC, IOJIYYCHHU H




0€30IIaCHOM  HCIOJIb30BaHUM  BAKHEHIIUX  HEOPraHWYECKUX |
OpraHMYECKHUX BEIIECTB B OBITY M IPAKTHUECKOH JESITEIBHOCTH

YCJI0BCKa

1.5

oOlue HayyHble MPUHIUIBI XUMUYECKOTO IMPOU3BOJCTBA (HAa IpUMEpe
IPOU3BOJACTBA CEPHOM KHUCIOTHI, aMMMaKa, METaHOJa, INepepadOTKU

HedTH)

ChopmupoBaHHOCTH YMEHUU BBISBIISTH:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3Y4YCHHBIX HOHﬂTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIMUC IIOHATHUA MpPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHNYECKUX BELIECTB U UX MPEBPALLICHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUM C TOHSITUSIMH U TIPEACTABICHHUSIMHU
IPYrUX MPEAMETOB Jyisi 00Jiee 0CO3HAHHOTO TOHMMAaHUSI U OOBICHEHUS

CYITHOCTHU MAaTCPHUAJIBHOTO €IUHCTBA MHUpa

CdopMHUpPOBAHHOCTH YMEHHUS HCIIOIH30BATh:

3.1

HAaMMCHOBAaHUA XHUMHWYCCKHUX COC}II/IHeHI/Iﬁ MCKIAYHAPOOHOI'O COIO3a
TeOpeTquCKOﬁ n HpI/IKJ'IalIHOI\/’I XMMHU W TpPUBUAJIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIMUXCA K HW3YUCHHBIM KiIacCaM OpPraHn4eCKux H

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CHUMBOJIMKY JUIsl COCTaBlIeHUS (OpMYJ HEOPraHMYECKUX
BEILECTB, MOJIEKYISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

Y CKEJIETHBIX) (POpMYJT OpraHUYECKHUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN OJIA KJ'IaCCI/I(bI/IKaI_II/II/I N3y4acMbIX XUMHUYCCKUX 0OBEKTOB

4.2

OPraHn4eCKrMC BCIICCTBA, CAaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromumx BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiun, MU3IMCHCHHIO CTEIEHEH  OKHCJICHUS

3JICMCHTOB, O6paTI/IMOCTI/I pe€akuunu, y9aCTruro KaTannsaTopa)

ChopMupOBaHHOCTb YMEHMS XapaKT€pPU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSSHUM) U HOHOB
XMMHMYECKUX NIEMEHTOB | — 4 nepuonos Ilepunomnueckoit cucremsr JI.H.
MeHeneeBa U UX BAJIEHTHBIE BO3MOKHOCTH, UCIIOJIB3Ys MOHATHS S-, p-,

d'BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHHU

C(i)OpMI/IpOBaHHOCTB YMCHHA OOBSACHATH 3aKOHOMCPHOCTH H3MCHCHUA
CBOMCTB XMMHMYECKHUX DJIEMEHTOB H O6pa3yeMBIX MMM COCIUHEHHUH II0

NeproiaM | rpyrmam




ChopmMupoBaHHOCTE YMEHHSI COCTABJISITh YPAaBHCHHS XUMHUYECKHX

! peaKuii ¥ pacKphIBaTh UX CYIIHOCTb:
71 OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHHUS
' AJIEKTPOHHOTO OaJlaHCa ITHX PeaKIUn
YpaBHEHUS PEAKIM pa3IUYHBIX THUIIOB; TOJHBIE M COKpanEHHBIC
7.2 yYpaBHEHUS PEaKIUii MOHHOTO OOMEHA, yIUTHIBAS YCIIOBHS, IPU KOTOPBIX
9TH peakluy UAYT 10 KOHIIA
73 peakuuii TUAPOIN3a, PEaKlHnil KOMILIEKCOOOpa3oBaHUs (Ha MpUMeEpe
' TUIPOKCOKOMITIICKCOB IIMHKA M aJTFOMUHUS )
8 CpopMHpPOBAHHOCTH YMEHHS TIOATBEPKIATh:
Ha KOHKPETHBIX TMPUMEPAX XapakTep 3aBHCHMOCTH PEAKIMOHHON
CIIOCOOHOCTH OPTaHWYECKUX COCIUHEHHH OT KpaTHOCTH | THIIA
8.1 KOBAJICHTHOM CBSI3M (G- U TT-CBSI3H), B3AUMHOTO BJIMSIHUSI aTOMOB M T'PYIIIT
aTOMOB B MOJICKYJIaX, a TAKXKe OT OCOOCHHOCTEH pean3aIiii pa3InIHbIX
MEXaHHU3MOB TPOTCKAHUS PeaKIuii
8.2 XapaKTepHbIe XHMHYECKHE CBOWCTBA BEIICCTB COOTBETCTBYIOIIMMH
' IKCIIEPUMEHTAMH U 3alTUCAMHU YPAaBHECHUH XUMUYCCKUX PEaKIIHA
ChopMUpOBaHHOCTh yYMEHHS XapaKTepHU30BaTh COCTaB W BAXKHEUIIHE
CBOWCTBA BEIECTB, NPUHAUICKAIUX K OMNpPEICICHHBIM KilaccaM H
9 rpyImnaM COeIuHEHNUH (IIPOCThIE BEIIECTBA, OKCHUIIBI, THIAPOKCHUIBI, COJIH;,
YTJIEBOZOPOIBI, IIPOCTHIC APUPHI, CIUPTHI, (HEHOJIBI, AITbACTH/IbI, KETOHBI,
KapOOHOBBIC KHCJIOTHI, CIIOKHBIC S(HPBI, KHUPbBI, YIICBOJBI, AMHHBI,
AMUHOKHCIIOTBI, OSITKH)
ChopMUPOBaHHOCTh yMEHHS MPOBOJUTH PACUETBl MO0 XHUMHYECKHM
10 dopMynaM M ypaBHEHHSM XUMHUYECKUX PEaKIUH C HCIOJIb30BaHHEM
(U3NYECKUX BEITMYUH:
Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOJYKTA PEAKIMH, €CIIH OJIHO
10.1 W3 UCXOJIHBIX BEIIECTB JJAHO B BHUJIC PACTBOpA C ONPEACIEHHON MacCOBOM
JI0JIei pacTBOPEHHOTO BEIECTBA WIIH JJAHO B M30BITKE (MMEET MPUMECH)
10.2 MacCOBOU Wi 00BEMHOM JIOJTH, BBIXOJIa MTPOAYKTA PEaKIHH
10.3 TEII0BOTro 3 heKTa peaKiuii
104 00BEMHBIX OTHOLICHHUI ra30B
10.5 0 HAXOXKICHUIO XMMHUUECKOM (hOPMYIIBI BELIECTBA
Bnanenue cucreMol 3HaHMM O METOJAX HAay4YHOTO TO3HAHUSA SIBICHUU
11

OprUpOAbl, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAYKAX U YMCHHUC IIPUMCHATH

OTW 3HAaHUA IPU ISKCICPUMCHTAIIBHOM HCCICIOBAHUN BCHICCTB W JIA




OOBACHEHHS XUMHYECKUX $IBJI€HI/II>'I, HMCIOIIUX MECTO B IMPUPOLIL,

HpﬁKTH‘-IGCKOfI JACATCIBHOCTHU YCIIOBCKA U B HOBCCHHCBHOﬁ JKHU3HHU

12

ChopMupoBaHHOCTE yMEHHS TPUMEHATH (UCHONB30BAaTh) 3HAHUS O
COCTaB€ W CBOMCTBaX BEMICCTB [UISI JKCIEPUMEHTAILHON TMPOBEPKHU
TUINIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuui W MPOTHO3UPOBAHMS BO3MOMXKHOCTEH MX OCYLIECTBIICHUS;
CHUCTEMHBIC XMMHYECKUE 3HAHUA JUISI OOBSICHEHHS W TPOTHO3MPOBAHMS
SIBJICHUM, HMMEIOIIMX €CTECTBEHHOHAYYHYIO TMPHUPOAY; HJsl TPUHATHUS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CpopMHpPOBaHHOCTH YMEHHS TUIAHHUPOBATH M TMPOBOJUTH XUMHUYECKHI
OKCIIEPUMEHT (MOJYYCHHUE M M3YYCHHE CBOMNCTB HEOPTraHWYECKUX U
OpPraHMYeCcKHX BEIIECTB, KAUYECTBEHHbIE pPEAaKIHUU YIJIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJICOACPIKANINX OPTaHUYECKUX BEIIECTB,
pereHue AKCTIEPUMEHTAIBHBIX 3amad o pacro3HaBaHHIO
HEOPraHWYECKUX W OPTaHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBUI
O0e3omacHoro  oOpamieHuss C  BemlecTBaMM UM J1abOpaTOPHBIM
obopynoBanueM; GOpMYIHPOBATH IEJIA MCCICIOBAHUS; TIPEACTABISTH B
pa3nmuuHON  (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMHPOBaHHOCTh YMEHHS OCYIIECTBIIAThH IIEICHANPABICHHBIA TTOMCK
XUMHUYECKOU MH(OPMAIMK B Pa3TUYHBIX HCTOYHUKAX (HaydHast M y4eOHO-
Hay4YHas JIMTeparypa, CpelcTBa MaccoBOi HHpoOpMaImH, ceth MIHTepHeT 1
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKyH0 HH(popmaimio,
nepepadaThiBaTh €€ W KCIOJIb30BaTh B COOTBETCTBUH C TIOCTaBJICHHOMN

y4eOHOM 3a1aueit

15

ChopMupoBaHHOCT,  YMEHHSI TMPOTHO3UPOBATh, AHAIM3HPOBATH U
OLICHUBaTh MH(MOPMAIMIO C TMO3MIMKA HKOJOTHUECKON Oe30macHOCTH
MOCJEeICTBUM OBITOBOM M MPOHM3BOJICTBEHHOHN AEATEIBHOCTH YEIIOBEKa,
CBA3aHHOW C mepepaboTKON BewecTB; C(HOPMHUPOBAHHOCTh yMEHUI
OCO3HaBaThb  OMACHOCTh  BO3JCWUCTBUS HA  JKUBBIE  OPraHU3MBI
ONpe/IelIEHHBIX BEIIECTB, IOHUMAs CMBICI T[IOKa3aTels MpeleibHOM
JOMYCTUMOM ~KOHIIEHTpAaIluM, W TIOSCHATh Ha TpUMEpax CIOCOObI
YMEHBILIEHUS U MPEIOTBPAIIEHHS X BPEIHOTO BO3ACMCTBHSI Ha OpraHu3M

YCIOBCKa




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbBIX HA EI'D I1O

XUMHUHN

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

TeopeTnueckue OCHOBbI XUMUU

1.1

Crpoenne BeniectBa. CoBpeMeHHasi MOJIENb CTPOEHUS aToMma. Pacnipenenenue
OJICKTPOHOB II0 J3HCPreTUYCCKUM YPOBHAM. KJIaCCI/I(l)I/IKaIII/ISI XUMHUYECCKUX
aeMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTUICCKUX YPOBHEH aToMOB (S-, P-,
d-anementoB). OCHOBHOE U BO30YXIEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAS

KOH(Uryparus atoma. BaaeHTHbIE 37€KTPOHBI

1.2

[lepnognueckas cucrema xumudeckux onemeHtoB J[.M. Menneneesa.
®usnueckuit cmbici [lepronnueckoro 3akona .M. Menneneesa. [Ipuuunel n
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB JJIEMEHTOB M HX COEAUHEHHH MO
MepuoJiaM M TPYIIaM. 3aKOHOMEPHOCTH B W3MEHEHHUHM CBOMCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHGHPlﬁ, BBICHINX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. DIEKTPOOTPUIIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bugpt  xuMuueckoil  cBsi3u  (KOBaJeHTHas, WOHHAs, MeTaJUIMYeCcKas,
BOJIOPOJIHAs) M MeXaHu3Mbl €€ oOpa3oBaHui. MeXMOJEKYISIpHbIE
B3auMO/IeiicTBUs. BeliecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSL.
Tunbl KPUCTATUVIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB OT THUIIA

KPHUCTAJUIMYECKON PEIIETKU

1.5

Xumuueckas — peakmus.  Kimaccudpukanuss — XMMUYECKHX — peaklWid B

HCOpFaHquCKOﬁ u OpFaHquCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TenoBsie 3¢ dexThl XuMU4YecKuX peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE PpaBHOBECCHC. CDaKTOpLI, BIIMAOIIUEC Ha

COCTOSTHHE XUMHUUYeCKOro paBHoBecus. [Ipunnun Jle [llarense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Jucconuanus. CuibHbIE U caa0bIe QJICKTPOJIMTEI. Cpena
BOOHBIX PACTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaanaﬂ, mcJIO4YHasd. CreneHb

nuccoruannu. Peaknuy noHHOTO 0OMEHa

1.10

I'mpponus coneli. MonHoe mpowusBeneHue BoAbl. BomopoaHblil mokasaTelnb

(pH) pactBopa

1.11

CnocoObl BBIPpAXKCHUSA KOHIOCHTpAIUun pacTBOPOB: MaccoBas H0JIA
paCTBOpéHHOFO BCIICCTBA, MOJISIpHAA KOHIICHTpAlH. Hacpiienaele u

HCHACBIIICHHBIC PACTBOPLI, pACTBOPUMOCTE. KpI/ICTa.HJIOF UApPaThl

1.12

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBenecHue BeElECTB B cpeaax

C pa3HbIM 3HAYCHUCM pH Metoast QJICKTPOHHOTO Oamanca




1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccudukarms HEOPraHUYECKUX COCAVHECHUM. Homenknarypa

HCOPraHM4YCCKUX BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATPUM, Kajdui, KaJbIui,
MarHui, aJlOMUHUHN, [IHHK, XPOM, JKeJle30, MeJlb) U UX coenuHeHui. OO0mme

CHIOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpHI, a30Ta,
docthopa, yrmepoma u  KpeMHHUS) M HMX COEOUHEHUN  (OKCHJOB,

KHCIIOPOICOAEPIKAILUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enetmueckas CBI3b HCOPraHNn4€CKUX BCUICCTB, NMPUHAMJICKAIINX K

Pa3IMYHBIM KiIacCaM

2.5

###Par### 1 nenTudukanns HeopraHuueckux coeuHennil. KauectseHnbie

PEaAKIIMM Ha HCOPraHMYCCKUEC BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OCHOBHBIE TIOJOXKEHUSI TEOPUU XHUMHUYECKOIO CTPOCHMSI OPraHMYECKUX
coequHennit  A.M. bymiepoBa. YriaepoaHbId CKEJIET OpPraHHuYecKOn
MoJekynbl. KpaTHOCTh XMMHUYECKOW CBsI3H. S- M P-CBsI3HM. SP3-, SP2-, Sp-
rudpuIM3aIu opouTaneii aToMoB yriepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT XMMHYECKOrO0 CTpoeHus MoJiekya. ['omosiorn. ['oMonorudeckuii psia.

N3omepus u usomepsl

3.2

[lonsitne o ¢ynkuuonanbHoM rpynmne. OpueHTanMoHHble  3(dEKThI

3aMeECTUTEIEH

3.3

[IpencraBnenne o kiaccUpUKaMu OpraHMyYecKux BemiecTB. Homenkmarypa
OpPraHMYECKUX COCIMHEHUN (CHUCTeMaTh4yecKas)) W TPUBUAJbHBIC HA3BaHUS

Ba)KHEHUIITUX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHU4YC€CKUX BCIICCTB

3.4

CB0oOOIHOpAIUKAILHBIH M HMOHHBIA MeXaHW3Mbl peakiuu. IloHsTHe o

Hykieoguie u anekrpoduie. [IpaBuno MapkoBuukosa. [IpaBuso 3aiiiieBa

3.5

AJIKaHBI. XuMuyeckue CBOIiCTBa AJIKaHOB: raJloreHupoBaHue,
JNETUIPUPOBAHUE, TEPMHUYECKOE paA3JIOKEHUE, KPEKUHT, H30MEpHU3alMs,
ropenue. [lomyuenue ankanoB. [luknoankanel. Cneunduka CBOHCTB
IMKIOAIKAHOB C MajbiM pa3MepoM MHWKIA. Peaknuu mnpucoeaTuHEeHUs |

PaaAUKaJIbHOTO 3aMCIICHUA

3.6

AJIKeHBI. XHUMHUYECKHE CBOMCTBA: pcakunun IpHUCOCAUHCHU A
(PaHOFeHI/IpOBaHI/IC, TUAPUPOBAHUC, TUAPOTAIIOICHUPOBAHUC, I‘I/II[paTaI_II/ISI),

TOpCHUA, OKHUCJICHUA U TMOJIUMCPHU3AlNU. HpOMBIU.U'ICHHBIe n naGopaTopHLIe




CIOCOOBI TIOYYCHHSI ATKEHOB

3.7

Anxaauenpl. XMMHYECKUE CBOICTBA aKaJUEHOB: peaKLUU IPUCOEAUHEHUS
(rugpupoBaHue, TaJOT€HUPOBaHUE), TOPEHUs U noaumepusauuu. [lonyuenue

AJIKaIUCHOB

3.8

AJKVHBL. XUMHYECKUE CBONCTBA: peaxkuuu IIPUCOEAUHEHUS
(rajoreHupoBaHue, TUAPUPOBAHUE, TUIpATALUs, TUIPOraIOrTEHUPOBAHUE)
KaK CII0CO0 MOJIy4eHHS TTOJIMMEPOB M IPYTUX MOJIE3HBIX IPOAYKTOB. Peakiym
3amenieHus. [opeHMe aneTusieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO

IIaMCHU U1 CBAPKU U PE3KHU MCTAJLJIIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbpl. XUMHYECKHME CBOWCTBA O€H30JIa: pPEaKIUU dJIEKTPOPUIBLHOTO
3aMelleHusl, TpUCOeANHEeHNs (TUAPUPOBaHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XUMHUYECKUX CBOUCTB ToryoJa. [lomydenue GeHzoua.
Oco0eHHOCTH XUMHUYECKHX CBOWCTB crtupoia. l[lommMepusarus cTtupona.

CriocoOplI MOTy4eHHS U TPUMEHEHNE apPOMATUUECKHUX YTIEBOJOPOIOB

3.10

Crouprel. IlpenenbHble OJHOATOMHBIE CHUPTBL. XUMHYECKHE CBOMCTBA:
B3aUMOJICHICTBUE C HAaTPUEM Kak CIOCO0 YCTAaHOBJIEHUS  HaJIU4ud
THIPOKCOTPYNIBI, C TaJlOr€HOBOJAOPOAAMH Kak CHOCO0  IMOJIydeHHs
pacTBOpHUTENIECH, BHYTPH- M MEXMOJEKYyJIsApHas aeruapartanus. Peaxuus
ropeHus. IlomyueHue sTaHona: peakuus OpPOXKEHMs TIIFOKO3bI, I'MApATAIUs
STWJICHA. OTWICHIVIMKOJAb W TJMICPUH Kak IPEACTaBUTEIN IPEACIbHBIX

MHOTI'0aTOMHBIX CITUPTOB

3.11

®enon. XumMuueckue cBoiicTBa ¢eHosa (peakuuyd ¢ HaTpueM, THAPOKCHIIOM

Hatpusi, opomom). [lomyuenue dhenona

3.12

AJberupl. Xumudeckue CBOWMCTBA  TpPENENBHBIX  allbJCTHJIOB:
THJIPUPOBAHNE; KAYECTBEHHBIC PEaKIUM Ha KapOOHWIBHYIO TPYIITY (peaKius
«cepebpsHOro 3epkanay, B3aumojciictBue ¢ ruapokcuaom wmexu  (11).
[TomydeHue npenenbHBIX albJACTHIOB: OKHCICHHE CIUPTOB, THIPATAIUSI
alleTuiieHa. AUETOH Kak MpeAcTaBUTEIh KeTOHOB. OCOOEHHOCTH peakuuu

OKHUCJICHHUA allCTOHA

3.13

Kap6OHOBLIe KHUCJIOTEI. XMMHYECKHE CBOMCTBA MMPCACIbHBIX OAHOOCHOBHBIX
Kap6OHOBLIX KUCI0T. OCOOCHHOCTH XHMHYCCKHX CBOWCTB MypaBLHHOﬁ
KHUCJIOTHEI. HonyquI/Ie NpeaACIIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT:
OKHCJICHHUC AJIKaHOB, AJIKCHOB, ICPBUYHLIX CIIMPTOB, AJIbACTHIOB. Bricmme

IpEACIIbHBIC U HCIIPECACIIBbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >¢pupel 1 kupbl. CHnocoObl TMOJNyYEHHs] CIIOXKHBIX 3(QHUPOB.
OO6patuMocTh peakuuu sTepuduranuu. IlpuMeHeHne CloXHBIX 3(UpOB B

NUIIeBOH M nappoMepHO MPOMBINUIEHHOCTH. JKHUPBI Kak CIOKHBIE 3(UpPbI




[JIMLIEPUHA U BBICIIMX KAapOOHOBBIX KUCIIOT. XMMHUYECKHE CBONCTBA KHUPOB:
TUPUPOBAHUE, OKHUCIIEHUE. ['Maposin3, Ui OMBUIEHHE, )KMPOB Kak CIocod
MPOMBIIIIEHHOTO TOJTYYEHUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBLITA Kak

COJIM BBICHINX Kap6OHOBI)IX KHUCIIOT

3.15

XUMHYEeCKHEe CBOMCTBA TIIOKO3BI: p€aknuun C Y4YaCTUCM CIIMPTOBBIX U
aJbJIErMIHOM TPYII U MOJIOUHOKHUCIIO0E OposxeHue. [IpuMmenenune rioko3ssl, e€
3HaUEHUE B IKU3HEAEATEIbHOCTH oOpranusma. Jlucaxapuapl: caxaposa,
MajibTO3a. BoccraHaBnuBarolue M HEBOCCTaHABJIMBAIOIIME JHCAXapUIbL.
IMuaponu3 nucaxapunoB. [lonmucaxapunbl: kpaxmai, riaukoreH. CtpoeHue
MaKpOMOJIEKYJ Kpaxmaia, TJIMKOT€Ha M IEJUT0103bl. Pu3nyeckue CBOMCTBA
KpaxMaja W LeJUIoJIo3bl. XHUMHUYECKHE CBOICTBa KpaxMmania: THAPOJIU3,
KauecTBEHHasi peakuuss C HoJO0M. XHMMHUYECKHUE CBOMICTBA IEJUTIOJIO3bI:
TUAPOJIN3, ToJdydeHue 3¢GupoB ueunono3sl. [loHATHE 00 HCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

3.16

AMuHBI. AMHMHBI KaKk OpPraHWYeCKHE€ OCHOBAaHMS: pEaKkIMu C BOJOMH,
KHCJIOTaMH, PEAKINs TOPEeHUs. AHWIMH KaK MPEACTaBUTENh apOMAaTHUYECKUX
aMUHOB. XHMMHMYECKHE CBOMCTBA AHWIMHA: B3aUMOJICHCTBHE C KHCIOTaMH,
OpoMHOM BOJI0H, okucieHue. [lomydyeHne aMiMHOB aTKUIMPOBAHUEM aMMHUaKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOOA0OB

3.17

AMUHOKHUCIOTHL U OeNKH. AMMHOKHCIOTHI Kak aM(OTepHble OpraHuYecKue
coenuHeHusi. OCHOBHbIE aMUHOKHCIIOTHI, 00pasytomire Oenku. XuMU4ecKue
CBOMCTBa O€NKOB: THUIPOJIHN3, JEHATypalus, KadyecTBEHHbIC (I[BETHbHIE)

peakiuu Ha OeJKu

3.18

CrpoeHue U CTpyKTypa IMOJIMMEPOB. 3aBUCHMOCTh CBOWCTB MOJMMEPOB OT
cTpoeHusi MosieKyin. OCHOBHbIE CIOCOOBI MOJYYEHUS! BHICOKOMOJIEKYISPHBIX
CO€IMHEHUM: peaxkuuu MOJIMMEPU3AIIH U MOJIMKOHICHCAIIHH.

Kiaccudukanus BoJIoKOH

3.19

#H#Par#H# 1 nenTnduKanms opraHuIeCKuX coeTuHeHui. Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a4 Ha PACIIO3HABAHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH OPraHUYICCKUX COCIMHECHU I

XUMHUS U )KU3Hb

4.1

XuMus B MoBceAHEBHOM >ku3HU. [IpaBuia Ge3omacHO pabOTHI C €IKHUMHU,

TOpPHOYMMHU U TOKCUYHBIMHA BCHICCTBAMU, CPECACTBAMU OBITOBOM XUMHUH

4.2

Xumuss U 310poBbe. XHMHS B MEIUMUMHE. XUMHUSA M CEIBCKOE XO3SMCTBO.
XUMus B IMPOMBIIUICHHOCTH. XUMHUS U SHEPreTUKA: NPUPOIHBIA U MOITYTHBIN
He(TSHOM Ta3bl, UX COCTaB U UcMob3oBaHue. CoctaB HeTH U e€ nepepaboTka

(MpUpOHBIE UICTOYHHUKH YTTIEBOOPO/IOB)




4.3

XUMHUS U DKOJIOTHS. XUMHYECKOE 3arpsi3HEHUE OKPYXKAlOLIEW Cpeabl U €ro
nociencteus. Oxpana ruapocdepsl, mouBsl, atMmochepsl, Gropsl U GayHbl OT
XHUMHYECKOTO 3arpsisHeHus. lIpobiema OTXOMOB M MOOOYHBIX TPOIYKTOB.

AJH)TepHaTI/IBHI)Ie HCTOYHHKH SHCPIruu

4.4

OOmue mpeacTaBIeHUS O  IMPOMBIIUICHHBIX — CIIOCO0AX  MOJTYYCHHS
XMMHMUYECKUX BEIIeCTB (Ha IMpUMepe NPOU3BOACTBA aMMMaKa, CEpPHOU
kucinotel). Y€pHas wu uBetHas Metawwtyprus. CTEKIO H  CHIMKAaTHAs
MPOMBIIIEHHOCTh. [IpoMbIniuteHHast opraHuueckass Xumus. CheIpp€ s

OpFaHI/I‘-ICCKOI\/JI MMPOMBIINIJICHHOCTHU

Hi#HPar#H## Tunpl pacu€THBIX 3a7a4

5.1

###Par###PacuéTel Macchl BelllecTBa WM 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE WU 00BbEMY OJTHOTO U3 YUACTBYIOIUX B

pEaKurH BEIECTB

5.2

#H##Par#Ht#Pacuérel TeroBoro 3dexra peakiuu

5.3

###Par###Pacuérel 00bEMHBIX OTHOIICHUN T'a30B MPU XUMUYECKUX PEAKIUIX

5.4

#H##Par#H#PacuéTe Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB

peaKIiy, €CJIi OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

5.5

#H##Par#H#PacuéTpl MaccoOBOM WM 0OBEMHOM JTOJIA BBIXO1A TIPOTYKTA

pE€aKuu OT TCOPETUUYCCKU BO3SMOXKHOI'O

5.6

#H##Par#Ht#PacuéTel Macchl (00bEMA, KOTMUECTBA BEIIECTBA) MPOIYKTa
peaKIMu, €CII OJHO M3 BEIIECTB JJAHO B BUJIE PACTBOPA C ONPEACIEHHOM

MacCOBOM JI0JIel pacCTBOPEHHOTO BEIIECTBA

5.7

#H#HPar###PacuéTel ¢ UCIOJIB30BaHUEM MMOHATHH «MaccoBas J0JIS»,

«MOJIAApHAad KOHOCHTpALUA», «PaCTBOPHUMOCTL»

5.8

###Par###HaxoxieHue MOJEKyIIpHON (POPMYIBI OPraHUYeCKOTo BEIECTBa
IO €ro TNIOTHOCTU ¥ MAacCOBBIM JIOJISIM JIEMEHTOB, BXOJISIIMX B €T0 COCTAB,

HJIN 110 IIPOAYKTAaM CropaHusa

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET




