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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepabHON 00pa30BaTEIHLHOM MTPOrpaMMBbI CpeTHeTo 001IeTo 00pazoBanusa(DOI1
COQ), npencrabieHHbiXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaNu3yroNIMX OCHOBHEIE 00pa30BaTebHbIC IPOTPAMMBI, © OCHOBHBIX ITOJI0KEHUN
«Ctparerun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh 00IEe00pa30BaATENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJIKEHU OO0yUEHHS B OpraHu3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MOpeaMeTa «XHUMHS» IOIy4daeT
NOAPOOHYI0  MHTEPIPETALUI0 B  COOTBETCTBMHM C  OCHOBOIIOJIAraIOIIMMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, colepkKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHIAEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACPKaHUHU, OOIIeHl cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMHU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBAET
ONpe/ieJICHHe: NPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTEIbHBIX TOCTIXKCHHN OOyYaronuxcs B
paMKax HWTOTOBOM aTTecTalud B (QOopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYEHUST XUMUU:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTEeIbHOE
JUIST W3Y4YEHUS B paMKaxX OTACIBHBIX MPOPUICH, NpeaycMaTpUBAET
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacIpeiesieHne y4eOHOTro BpeMEHHU, PEKOMEHAYEMOTO JIJIs
W3YUYCHHUS OT/ICJIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOW XapaKTepUCTUKU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), a TaKXK€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHBIX  JEUCTBUH  0OYy4alomerocss 1O  OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKSIM B IPOrpaMMe IO XMMHUHU IPELyCMOTpPEHA
MPEEMCTBEHHOCTh € OOYy4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a npeiesiaMi yCTAaHOBJICHHOM MPOTpaMMOi IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTAaBIIOIICH coAepKaHUs YYEeOHOro mnpeaMera «XUMUs»
0CTaéTCsi BOBMOXHOCTh BEIOOpA €r0 BapUAaTUBHOM COCTABJISIONIEH, KOTOpasi JOJKHA
OTIPEJIEIISITHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUIs 00ydeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJsiokeHuasmMu PIrOC COO o
HAa3HAUYEHUU TPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEW B cHUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM ITAIOM MOJTYYSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax W3Yy4YCHHUS CIEHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLUUIUIMH B By3aX U OpraHu3alusX CpelHero mpodeccruoHalIbHOr0o 00pa3oBaHusl.
B 31011 CBSI3M M3ydeHHeE npeaMeTa « XuMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacHIMpeHue u YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKHU
OOy4JaroMXcs, BHIOPABIINX OMPEACIEHHBI MPOPMIh 00yUeHHs, B TOM YHUCIE C
MEPCIeKTUBONM  TOCJEAYIOIIETO TOJy4eHHUsS XUMHUYECKOro oOpa3oBaHus B
opraHuzanusx npodeccuoHanbHoro ooOpaszoBaHus. Hapsigy ¢ 3TuM, B CBeTe
tpeboBannii ®I'OC COO k mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (henepanibHON
o0pa3oBaTeabLHOM MPOTPAMMBI CPETHETO O0IIEro 00pa30BaHUs U3YUEHUE MPeIMeTa
«XUMHUS» OPUEHTUPOBAHO TAKKE HA PEUICHUE 337a4 BOCIUTAHUS U COLUAIBHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIECMHTEIJIEKTYyaIbHbIX



YMEHHM, YMEHHUH palMOHANIM3alMU y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
JEATEeTLHOCTH, UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocTaBngOmyMu TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu MoIX0/10B K 0TOOPY U CTPYKTYpPHOU
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMME IO XHMHUHU 32 OCHOBY
npuHATH ojioxkeHust PI'OC COO o paznuunsx 6a30BOTO U YIITYOJIEHHOTO YPOBHEH
U3Y4YEHUS TIpeIMETA.

OcHoBy cojepkaHus KypcoB «OpraHudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKas XHUMHS» COCTABIISIET COBOKYMHOCTh IMPEAMETHBIX 3HaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HaHUU TIOMy4YaeT OMpeneiIEHHOE TEOPETUYECKOE OMOJIHEHHE, MO3BOJIAIONIEEe
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (PaKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yriayOGnE€HHOM ypOBHE H3Y4eHMsI NIpeaMmeTa oOecrnedeHa BO3MOXHOCTH
3HAYUTENIHOTO YBEINYCHHS 00BhEMA 3HAHUI O XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COeIMHEHUI Ha OCHOBE PACHIMPEHUS U YIIyOIeHUS MPEICTaBICHUI O CTPOSHUHU
BEIIECTBA, XUMHUYECKOW CBS3M M 3aKOHOMEPHOCTSX TMPOTEKaHWsS PEaKIuH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHUYECKOWM KMHETHUKA U TEPMOIAMHAMUKHU.
N3yuenune nepuoguueckoro 3akoHa u Ilepumogudeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEICTABICHHIX
O CTpOeHHMH aTtoMa. XHUMHUYECKass CBs3b OOBSICHSAETCS C TOYKHA 3pEHUS
HYHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs] MeXaHU3MOB e€ oOpas3oBaHus. M3yueHHe THUIOB peakuUuil JOMOJHAETCS
GbopMUpOBaHHEM TMPEACTAaBICHUM 00 JIIEKTPOXMMHUYECKHX Ipoleccax MU
AIIEKTPOJIN3E PACIIaBOB M PACTBOPOB BeIIECTB. B Kypce opraHnueckoit XuMuu npu
pPacCMOTPEHHH PEAKIIMOHHON CIIOCOOHOCTH COEIWHEHUN YIenseTrcs ocodoe
BHHUMAaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEP)KAHKNE KyPCOB XUMUH YITy0IEHHOTO
YPOBHS U3YUEHHUS JJII KJIACCOB OMPeAeEHHOT0 Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHU)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE TMpeAMEThl. Tak, Hampumep, B COJEpKaHHUH
npeaMeTa JJisl KJIaCCOB XUMUKO-(PU3ndecKoro npoduiis 60bI10€ 3HaueHne OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepHaa 1mo oomen xumuu. [Ipu n3ydennn npeamera
B JIaHHOM CJIy4ae akIeHT OyJeT cJenaH Ha OOIIHOCTh METONIOB IIO3HAHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3KKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJMHAMUKH, 3JICKTPOJIN3a, IPEACTABICHUS O CTPOSCHUH BEILIECTB U JIPYToe.



B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIACCOB XUMHKO-
ouonoruueckoro npoduiast OONbIINI yAENbHBIN Bec OyneT MMETh OpraHuveckas
xumus. B 3ToM ciydae npenocTaBisieTcss BO3MOKHOCTB JIJIsl 00J1€€ 00CTOSITENIBHOTO
PaccMOTpEHMsI XUMUYECKOM OpraHU3alMy KIETKH KaK OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K IPUMEpY, TAaKHUE€ CTPYKTYpPHbIE KOMIIOHEHTBI, KakK
JUNUABL, O€IKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus o
COCTaBE U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYIIHOCTH IPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
NULIEBAPEHUS.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWM HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-Hay4yHble NpeaMeThl», «Marematuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyenuu yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TakxkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3oBaHusi (Ha 6a30BOM YpPOBHE),
3aaueil MEepBOCTENEHHON 3HAUYMMOCTU SBIsIETCS (POPMUPOBAHHE OCHOB HAYKHU
XMUMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM AEITETbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1aun Ha
yrayOJn€HHOM YpOBHE M3YYEHHs IpeAMETa NpearoyiaraeT pealnu3aluio TaKhX
LejeH, Kak:

e (opMupoBaHHME TPEACTABICHUI: O MaTEepHAIbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B PAa3BUTUHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
0o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOHOM CpelIE;

e OCBOCHME CHUCTEMBI 3HAHUW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEAKLHU, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
Hay4HBIX MPUHLIHAINAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y O0y4JaroIIIXCs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN JUIsI OOBSICHEHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, i OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUH DKOJIOTHUECKON 0€30IMacHOCTH IOCIIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPaOOTKOM BEIIIECTB;
yTIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHUs, HEOOXOJUMBIX
JUI TIPUOOpETEHHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJIES, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM )KU3HMU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LETOCTHOW CHCTEMBI CpelHero olmiero oOpa3oBaHUs MPU W3YYEHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHH TPUPOJIBI,
YBAXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKJIAAHBIX HMCCJIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/0pOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE IKOJOTHYECKOUN KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JESITEIIbHOCTH.

OO011ee 9nCiIo 4acoB, MPETYCMOTPEHHBIX JIJIST MU3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obiero oopazoBaHusi, coctapisiet 204 yacos: B 10 kinacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJemio).



COJAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[TpenMeT 1 3HaUECHNE OPraHUYECKON XUMHUH, PEACTABICHHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJIEpoJia. XHUMHYECKas CBS3b B
OpraHUYECKUX COCAMHEHUAX. TUIbl TMOpUIN3AMKY AaTOMHBIX OpOUTANIEN yriaepoa.
Mexanu3Mbl  00pa3oBaHHA KOBAJIEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, HykKIeopuie U
anekTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTYypHBbIE  (QOPMYJIBL.
CrpykTrypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallEHHasd,
ckenetHas. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHbIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kimaccupuUKaIMM OpraHuydeckux BemiecTB. [loHsTHe o
¢bynkunoHanbHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) m TpuBmandbHbIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH M Kiaccu(UKaIMs OpraHndyeckux peakuui. OKHUCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALLEHUIO OPraHUYECKHUX BEIIECTB MPHU HAarpeBaHUM (ILJIABJICHHE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYHUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILIECTB.

YriaeBoaopoasl.

Aunkanbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyrina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-



rudpuan3anys aTOMHBIX opOuTaneil yriepoaa, 6-cBs3b. DU3NYECKUE CBOWMCTBA
AJIKaHOB.

XYWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUHUH 3aMELICHUs, H30MEpHU3aLuH,
JNETUIPUPOBaHUS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, TopeHus. IIpencrasnenue o
MEXaHU3ME peaKlMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YeHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONaH, HUKIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOTEKCaH ) IHUKJIoaIKaHOB. CriocOOBI MOJIy4YE€HHs U TPUMEHEHNE
LIUKJIOAIKAHOB.

Ankensl. ['oMoyioruaeckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP>-THOpHAN3aIus
aTOMHBIX opOuTanel yriaepoaa, - U m-cBA3U. CTpPyKTypHas U reomMeTpudeckas
(umc-Tpanc-) uzomepusi. PU3nUecKrue CBOWCTBA aJKEHOB. XMMHUECKUE CBOMCTBA!
peakluuu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUYECKHE CBOMCTBA: peaKMU IPUCOECTUHEHUS, TUMEPU3ALIUN U TPUMEPHU3ALIIH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiuyd Ha TPOHUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
oOmast popMyia, HOMEHKIIATYpa U U30MEPHSL. DIEKTPOHHOE U POCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeLIeHHs B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOGeHHoCTH
XUMHUYECKUX CBOMCTB ctupoda. [lonmumepusamus ctupoia. CriocoObl MoydyeHus u
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.



[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
NEPETOHKA, KPEKUHT (TEPMHUUYECKUM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIHU3.
[IpomykThl nepepaboTKu HEDTH, X IPUMEHEHUE B IPOMBIIIUIICHHOCTH U B OBITY.

['eHeTMyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHS] TaJlOTéHa Ha TUAPOKCOrpyNNy, HUTPOrpynny, LIUAHOTIPYMIY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoyu. B3auMoaencTBUE NHUrajgoreHalKaHOB C MarHUEM W IUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIIPOU3BOHBIX  YIJIEBOAOPOJOB B OBITy, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YrieBoJOpPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aUMOJCICTBUE alleTHIIEHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yIIepoia ¥ BOAOPOIa B OPTAaHMUECKUX BELIECTBAX, ITOJIyUCHUE STUIICHA U U3yUYECHHE
€ro CBOICTB, 03HaKoMJIeHHE ¢ KoJulekusamu «HepTtb» u «Yromw», ¢ odpasnamu
IJIaCTMAacC, KaydyyKOB M PE3UHbI, MOJIECITUPOBAHHE MOJEKYJ YII€BOAOPOJIOB U
raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucnopoaconepxaiiue opranu4yeckue CoeJUHEHMS.

[TpenensHble omHOaTOMHBIE CcHUpPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opmysa, H30MeEpus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalyd, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKUMHM W  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie Aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoO0eHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEpuH. DPuznueckue u
XUMHUYECKHE CBOMCTBA: PeaKliy 3aMeIlIeHUs], B3aUMOICUCTBUE C OPTaHUYECKUMHU U
HEOPraHWYECKUMH KUCJIOTaMH, KaY€CTBEHHAs pEaKI1sl HA MHOTOaTOMHBIE CITUPTBHI.
[IpencraBnenne o MexaHU3ME pPeakInii HyKJIeo(UIbHOTO 3aMenieHus. JelicTBue Ha
opranusm uenoBeka. CriocoObl HOTyUYEHUS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.



®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (eHoua.
CrnocoObl ostydenust v npuMernenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUSI — alIbJIETUIBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpynmbl. ['oMoOTHYecKre psibl albJETUI0B U KETOHOB, 00Ias
dopmyna, uzomepuss U HOMEHKIaTypa. DPU3NYECKUE CBOMCTBA albJETHIIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJETHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKIuu Ha anbAeruipl. CrnocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OmHOOCHOBHBIE TIPEIENbHBIE KAPOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nuecKre CBOMCTBa
OJTHOOCHOBHBIX MpEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHble CBS3M MEXIY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuust >TepUPHUKALUU, PEAKIUU C YYacCTHEM YTIIEBOAOPOJHOIO paguKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHUYECKHX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHUCIIOT, THIPOKCUKapOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHUCIJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJIEUHOBAs, JUHOJEBAS,
JuHoNeH08as KUcnoThl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upbl. ['omonornueckuid psn, obmas Gopmyna, U30MEpUs U
HOMEHKJIaTtypa. PuU3NUeCKMe W XMMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOHW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIINX OCTATKU
HEIPENENbHBIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JAeiCTBUE.

O6m1as xapakTepucTuka yriaeBooB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaXOXIEHUE B mpuponae. POTOCHUHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTUIHON
IpyMI, CIUPTOBOE U MOJOYHOKHCIOe OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAUCHUE B KU3HENEATEIbHOCTH Opranusma. Jucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTanaBnuBaoomye 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapuoB. Haxoxenne B npupoje u npuMeHenue. Ilonmcaxapuapl: kpaxmad,
IJIMKOTEH W Leiunoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
HeJuTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMala M LEJUTIOJIO3bl. XHMUYECKHUE
CBOMCTBa Kpaxmana: THAPOJIN3, KauyeCTBEHHAs peaklus C HOAOM. XHUMHUYECKHE



CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOdy4YeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHE 3TaHOJIa C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETH] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BAHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE PEAKUWW HA albJeruibl (C TUIPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius rautiepruHa ¢ THAPOKCUIOM
meau(ll), xumMuyeckne CBOMCTBA pacTBOpa YKCYCHOWM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTtBopa riaoko3sl ¢ ruapokcuaoM menu(ll), B3aumopaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrne OJKCIEPUMEHTANIbHBIX 33dady 1o TemMaM «CoupTtel U (PEHOIBI»,
«Kap6onoBsie KuciaoThl. CI0KHBIE dPUPBD).

A3oTcoaepxaliue OpraHu4ecKue CoeAUHEHM.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe ammuaka. Kiaccudukanus aMUHOB:
anidaTiyeckue W apoMaTHYECKWe; TEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenne MoiieKkysa, oOmas (opmysa, U30Mepusi, HOMEHKIATypa U (PU3HUYECKHE
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJIKWJIMPOBAHKE, B3aMMOJCHCTBUE MEPBUYHBIX AMHHOB C a30THUCTOW KHCIOTOM.
Conu anKuiIaMMOHUS.

AHWIIMH — IPEACTaBUTEb AaMUHOB apoMaTH4ecKoro psiaa. CTpoeHHe aHWIUHA.
B3auMHoe BIMAHHME Tpynn aroMOB B MoJieKyse aHwinHa. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
NOJly4YeHUs! U TpUMEHEHHE aaudaTHUYecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30Ia.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @U3WYecKue CBOMCTBA  aMUHOKHUCIIOT.
XUMUYECKUE CBOMCTBA aMUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYECKHX
COCMHEHHUM, peakuus MOJMKOHACHCAllUKU, oOpa3oBaHME MENTUIHOW CBS3M.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak mpupoanHpie monuMepsl. [lepBudHas, BTOpHYHAsS W TpPETHUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKU.

OKCIepUMEHTAIbHBIE METOAbl H3Y4YEHHsI BEIIECTB M UX MpPEBpallleHU:
pacTBopeHre O€nKOB B BOJE, JEHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pelIEHUWE OJKCIEPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A30TCOoEpKAIME OpraHuYeCKhe coeTMHEeHUs» U «Pacrno3HaBaHne OpraHnueCcKux
COCITUHEHUI.



BricokoMoJIeKyJISIPHbIE COCUHEHMS.

OCHOBHBIE NOHATHS XUMHUU BBICOKOMOJIEKYJISIDHBIX COCIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUH, CPEIHSASL MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[Tonumepuble Mmarepuasbl. IlnacTmacchl  (IOMUATUIIEH, MOJIMIIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJIMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HATypAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTamueHOBBIN, XJIOPOIIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yyKOB, pEIICHUE JSKCIIEPUMEHTAIbHBIX 3azad4 1o Tteme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxneHne MonekyasipHOH (OpMyJIbl OpPraHMYeCKOro COEOUHEHMsS IO
MacCOBBIM JOJISIM DJIEMEHTOB, BXOJSAIINX B €I0 COCTaB, HAX0XKICHUE MOJIEKYJIAPHOU
(b opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOAYKTOB CrOPaHHUSL, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOro BEIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX HPEIMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJEIb, MOJIECIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE



BEICCTBa, (PM3UYECKHE BEIMYHMHBI, CIUHUIBI H3MEPEHUsS, CKOPOCThb, JHEPTHS,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owocdepa, MeTaboIH3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIA M TeTepOTPOGHBIA THI MUTAHUS, OPOXKCHHE,
dboTtocuHTE3, ObIXaHHE, OCEJIKH, YIVIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadus: mosie3HbIE HCKOITaeMBbIE, TOTUINBO.

TexHONIOrHUs: MHIIEBBIE MPOAYKTHI, OCHOBBI PAallMOHAIBLHOTO ITHTAHU,
MOIOIIIHME CPEICTBA, MATEPHAIIbl M3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Knaccudukamus XuMHIeCKX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHbIE KOH(PUTYpAIIH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NepUOINYECKOTO 3aKoHAa U llepronnyueckoil cucTembl
XAMHUYECKUX JOJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX U CJIIOKHBIX BELIECTB O TPYIIIAM U IepruogaM. 3HaYEHHE NEPUOINYECKOTO
3akoHa J[.1. MeHaeneena.

XuUMHUYECKass CBSI3b. BHAbBI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJMHA CBSI3U. [0NsIpHOCTD, HATPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COCAMHEHUMN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJIAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.



[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsI KOHIEHTparus. HaceieHnsie u
HEHACBILLIEHHBIE PACTBOPHBI, paCTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanuysa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHUUECKONH W OpraHUYEeCKOM
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusX. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMblie ¥ HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

DnekTpoautuueckas gucconuanus. CuiabHble M ClIa0ble  3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienioyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeEToH 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyYE€HUS BEIIECTB W HX NPEBPAIICHUM:
pa3oKEHUE TNEPOKCUAA BOAOPOJAa B TMPUCYTCTBUM KaTaln3aTropa, MOJAEIU
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHUe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYCHUE BIIMSHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HeMmeTauioB B [lepuoandeckoi cucteme XuMHUIECKUX JJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUS HEMETAIIJIOB (Ha IpuMepe KUciopoaa, cepol, hochopa u
yriepoaa).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMU C
MeTaJlJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.



["anorensl. Haxoxxnenue B mpupone, CocoObl MONydeHUs, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. ['aioreHoBOaOpOAbl. BakHelue KUCI0pOACOoAepkKaIIHe
COEJIMHEHHUs ranoreHoB. JlabopaTopHble W IPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHHUS
rasioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble U MNPOMBILIUICHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopoga. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NUECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepwi(1V), okcun
cepbl(VI). CepHucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHCIJIOTHL. [IpuMeHeHue cepbl U €€ COeTMHEHU.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMy4YeHHUs, (QU3UYecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUIbl. OKCHIBI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeIMHEHH. A30THbBIE YTOOpEHNS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUECKUue U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
yao0peHus.

VYrinepon, HaxoxJIeHHE B OpUpOJe. AJUIOTPOIHBIE MOIUDUKAIMY.
dusnyeckne W XHMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepogoMm. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 0OPa30BAHHBIX YIIEPOJIOM, U €ro
COECIVHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[Ipumenenue kpeMHus 1 ero coeuHeHuil. CTEKI10, ero noxydeHue, BUAbl CTEKIIA.

[Tonoxenne MetamwioB B [leprnoanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DNEKTPOXUMHUUYCCKUN  PsJl  HampspkeHuid  MmeTtamwioB.  OOmue  crocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX JIeMEeHTOB. HaTpuii u kanuii: monydeHnue, Gu3ndeckrue 1 XUMUIECKHe
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUH.



OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB. Marawii W KaJblHi: TOJy4eHHe, (U3HYECKUE U
XUMHUYECKUE CBOICTBA, NPUMEHEHHE NPOCTBIX BEIIECTB M HX COCIUHEHHI.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TTOTy4eHue, GU3ndecKkue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

Pu3NUecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIUTENIbHbIE CBOMCTBA. [lo/ydeHrne 1 mpuMeHeHne XpoMma.

duznyeckue M XUMHYECKHME CBOWCTBA MapraHila M €ro COCAUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA jKeJie3a U ero coenuHeHuil. OKcuapl,
rugapokcunl u conu xene3a(ll) u xenesza(lll). Ilonmydenue u nprumeHeHue xemnesa u
€ro CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/IA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
UHKA U €r0 COeIUHCHUH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
H3yueHue oOpaslloB HEMETAJIOB, ropeHue cephl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUJIaBb», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAJUIOB, B3aUMOJIEUCTBUE THIIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelIeHne 3KCIEePUMEHTANBHBIX 33/1a4y M0 TeMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAMHEHUSN,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O Hay4HbIX METOJAX IMO3HAHUS U METOJOJIOTHH Hay4HOro ncciaeaoBanus. Hayuneie
IPUHLIUIIBI OpTaHU3alMU XUMUYECKOTO MPOU3BOJCTBA. [IpOMBINIEHHbBIE CITOCOOBI
MOJIYYEHUS] BaXKHEHIIMX BEIIECTB (HAa MPUMEpPE MPOU3BOJACTBA aMMHAKA, CEPHOM
KHUCJIOTBI, MeTaHoa). [I[poMbIlIeHHbIE CIOCOOBI MOTYYEHUs METAJIJIOB U CILJIaBOB.



XHUMHUYECKOE 3arpsi3HEHUE OKPYKatOLEN Cpellbl U ero nociaeAcTBus. Posb xumuu B
o0ecIeueHNr IHEPTETUIECKON O€30MaCHOCTH.

XuMusi ®W 3A0poBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. I[lpaBuna
UCITIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUIIUHBI.

XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, THUIIEBbIe J00aBKU. Poib Xumuu B
o0ecreueHnH MUIEeBO 0e30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBE. OpraHn4ecKrue U MUHEpaIbHbIE YA00PEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMHKa.
Marepuaisl 1 31eKTpoHUKU. HanoTexHoIOrNH.

PacuérHrie 3anaun.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, MaCcCE WM 00bEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIIMH BELIECTB, MACCHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIM OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUH, €CIH OJIHO
U3 BEIIECTB JAaHO B BHJAE pacTBoOpa C OIpPEACNIEHHOW MacCOBOM J0Jed
PACcTBOPEHHOIO BEIMIECTBA, MACCOBOM JJOJIM U MOJIIPHOM KOHLIEHTPALIUH BEIIECTBA B
pacTBOpe, J0JM BbIXOJA MPOAYKTa PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEed
HEOpraHW4eCcKol XUMHuM B 11 Kacce ocylIecTBISIETCS YEPE3 MCIIOJIb30BAHUE Kak
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHUM, TaK ¥ MOHATHH, NPUHATHIX B OTAECIbHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIH (PaKT, TMIIOTE3a,
TEOpusi, 3aKOH, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPUOJIUYHOCTh, HAOIIOACHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TONBI, PaAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIe€TUYECKUN YPOBEHb, BELIECTBO,
TeNo, 00BbEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (hU3MUecKHe
BEJIMYUHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kietka, opranusm, 3KocucTema, ouocdepa, MeTadoJIu3M, Makpo- 1
MUKPOAJIEMEHTbI, OC€JKH, XKUPbI, YTIEBOAbl, HYKJIEUHOBBIE KHUCIIOTBI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MMOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOILUIMBO,

PECYPCHI.



TexHonorus: XMMHUUYECKas INPOMBIIIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuUaJibl, CEJIbCKOXO3SMCTBEHHOE MMpOU3BOACTBO, NMHUIICBASA IMTPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘IeCKaH IMPOMBIIIJIICHHOCTD, IMPOU3BOJACTBO KOCMCTHYCCKHUX
npemaparoB, IIPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHUAJIOB, OSJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU X UMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUM;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

VMHTEPECA U ITO3HABATEIIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOLIEM aHAIU3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKIUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) hopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOM JIEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUs1);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIIMATBHOU CPEIbl;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSATH HJIEOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(OpMHUPOBAHMN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CIECYCHUU YCIOBUMN
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHaJdu3a U OOBSCHEHUS SBJIICHUI OKPYKAIOIIEr0o MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNu4HbIX chepax npodeccruoHaaIbHOM
NEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaromIMXcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAlOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHSATUNA U YCTaHABIWBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMHUHU CHUMBOJUYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) JIEMEHTA, XUMU4ecKkas (popmysa, ypaBHEHHE XUMUYECKON PEaKIun



— IpU PEIICHUU y4eOHBIX MO3HABATENBHBIX M MPAKTHUUYECKUX 3a7ad, MPUMEHSIThH
Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh LIETH U 331a4U UCCIIEOBAHUS, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
MO3HAHUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluu (HAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpEACTaBIICHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTH;

(bopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUYECKON
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHUH, BBICKA3bIBATb UICH, (I)OpMYJ'II/IPOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThI MO MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJITHEHUM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIICCTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMoOaHaHW3a H
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ysIbTaThl OCBOSHUS MPOTPAMMbI 10 XUMUH Ha Yri1yOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHUs BKIIOYAOT CIICIM(PUISCKUE IS
y4eOHOTO mpeaMeTa « XUMHUS» HayYHbIC 3HAHWSI, YMEHHS U CIIOCOOBI JICUCTBHI 110
OCBOCHHIO, HHTEPIPETAIIMN U TIPEOOPa30BAHUIO 3HAHWMA, BUJIBI IEATCILHOCTH IO
MOJYYEHUIO HOBOTO 3HAHWSA M TPUMEHCHUIO 3HAHWW B Pa3IMYHBIX YYCOHBIX
CUTyaIUsX, a TAK)KE B PeabHbIX )KU3HCHHBIX CUTYyAIUsAX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme IO XHWMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
U IPUPOAHOMU CpeJie;

BIAJICHUE  CHCTEMOW  XUMHUYECKMX  3HAHWHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIbHOCTh, CTEIICHh OKUCICHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpPaHCTBEHHas (reomeTpuyeckas,
ONTHYECKas), HM30MEPHI, TOMOJOTUYECKUA psAJl, TOMOJIOTH, YTIEBOIAOPOJIBbI,
KHUCTIOPOJI- M a30TCO/AEPIKAIIME OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHIMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTaHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MTOHUMAaHUS IPUINHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; PEJCTaBICHUS O
MEXaHU3MaX XUMHUYECKUX pEaKlUuid, TEePMOJMHAMHYECKUX ¢ KHUHETUYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3AUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
dakToNOTUYECKE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUU U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTHYCCKOMN
NeSATeTLHOCTH YeJIOBEKa, 00X HayYHBIX MMPUHITUIIAX XUMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSITHS MPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUHA  TOCPEICTBOM  COCTaBICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



U3TOTABIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh MPHUHAJICKHOCTh M3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTACIBbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIIEH, TOIYOJ, TJIMLUEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAsT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIECTB: AJTKAaHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB,  yriaeBojoB (MOHO-, JAU- W  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COETUHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
IpUMEHEHHE IPOAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIEC OTIEPAlUU MBICIUTEILHON
NESTENIbBHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATHUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACyYE€Thl MO HAXOXKJICHUIO XUMHUYECKOH (HOopMyIibl
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJOTMYECKOM  O0e30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIIEPUMEHT (MOJYyYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH 11e71ecCO00pa3HOTr0 TOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICT rtokaszaresns [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHumdeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI U OOIIEH KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTa M, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS AIIEKTPOJIUTHUUYECKON MUCCOIUAINN, TMEPUOTUYECKUAN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHMSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX pEaKlHii, TePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W MPAKTHUUECKON JEATEIBHOCTH YEJIOBEKa, OOIIMX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHUU: BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB M  yPAaBHCHUM  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOHW CBSI3M M TUIA KPUCTAJUTMYECKOW PEMIETKH, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJIECHTHOM CBSI3U;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DHUIIMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYAaCTHUIO KaTajau3zaropa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTU OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUWA MPUPOABl — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEILIECTB, ONpE/IEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHUEM TpaBUJl O€30MacHOr0 OOpallleHHs C BEUIECTBAMU U JaOOPATOPHBIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJIb30BAHUS XUMUYECKON
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOpMALINK B PA3IMYHBIX UICTOYHUKAX (HAay4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUICCKYI0 HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucteMa XMMUYECKUX 9
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Uroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hemeramsr 31 3
2.2 Mertaubl 23 2
Uroro no pazaeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10
. 102 4 8

I[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

[Ipenmer u 3HaYeHUE OpPraHNYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OpPraHUYECKUX COECITMHEHHUU

DJIEKTPOHHOE CTPOCHHE aTOMa YIiepoa
(oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepojia

XuMuyeckasi CBsizb B OpPraHM4ECKUX
coeuHEeHUsIX. MexXaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenquHenuit A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE

3¢ (HeKTH B MOJIEKYJIaX OPraHuYeCKUX
COEMHEHUI

[IpencraBnenne o kKIaccuPUKANA U
cucrematrueckas Homenkinarypa (IUPAC)
OpraHUYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

duznyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB
HaxoxxneHue aakaHoB B Inpupoac.

CriocoObl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB, CIIOCOOBI
MOJTyYCHUSI U IPUMCHEHUE

13

14

15

Pemenne pacu€THbIX 3a/1a4 HA
orpeziesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAILIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUU 110 TEME

AJIKEHBI: TOMOJIOTHUECKHH psiJI, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CrpyKTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKEHOB

duszndyeckre U XUMUYECKIE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa




CriocoObI nostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacu€THbIX 3a7a4 Ha

18 orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OpPTraHUYeCcKOTO BEUIeCTBa
AJKanueHsbl: CONpPsHKEHHBIE,

19 U30JIUPOBaHHbIE, KyMYJIHPOBAaHHbIE.
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CrniocoOblI 1osy4eHus U NpUMeHEHue
QJIKaTUCHOB
AJIKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

29 (bopmya, HOMEHKIATypa, NEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznyeckue cBoicTBa

23 XVMHUYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peaklInM Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNE
QIKMHOB

26 Pemrenne 3agad: pac4€rsl IO YpaBHEHHIO
XUMUYECKON pEeaKInn

97 Cucremaru3zaius 1 00001IeHHe 3HAHUH 110

TEME




28

29

ApEHBI: TOMOJIOTHYECKUH PsiJI, O0IIIast
dbopMyina, HOMEHKIIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMeIlEeHUs

30

31

32

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHMS], OKMCIIEHHE TOMOJIOTOB
OeH3oa

OCco0EHHOCTH XUMHYECKUX CBOHCTB
cTUpoJa

Pemenune pacu€tHbix 3a1a4 Ha
ompezeNeHue MOJIEKYIIpHON (HOpMYIIbI
OpPraHWYECKOI0 BeIlleCTBa

33

CrniocoObl 1osty4eHus U IpUMeHEeHue
apeHoB

34

35

['eHeTHYeCKast CBSA3b MEXKIY PA3THUYHBIMH
KJIacCaMH YTJIEBOIOPOJIOB

Pacu€rbl Mo ypaBHEHUSIM XUMHUECKHX
peakuuii. CucremaTusanus U 06001eHne
3HaHUU 110 TEME

36

[Tpuponnsriii ra3. [lonmyTHble HEQTIHBIE
rasbl

37

KameHHBIi yroias ¥ IpOIyKThI €70
nepepadoTKu




38

Hed b 1 criocoOb! €€ mepepaboTKH.
[TpuMeHeHrne POTYKTOB NIepepadoTKU
HeTH

39

40

41

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJlacCaMH yIrjI€BOJOpPOJ0B

["ajloreHonpoOn3BOIHBIC YTIIEBOIOPOIOB:
3JICKTPOHHOE CTPOCHHE; PEaKIUU
3aMEICHHS TajoTreHa

Jle¥icTBue 1mIeIouYe Ha
rajoreHnpou3BoAHbIe. B3anMmopeicTeue
IUTaJIOT€HAIKaHOB C MAarHUEM M [IUHKOM

42

Cucremarusanus U 0000IEHUE 3HAHUN 110

pazneny "Yriaesogopoas”

43

44

45

KonTponbHas padora no teme
"Vrnesonopoast"

ITpenenbHBIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psif, oOmmas ¢popmyna,
CTPOEHHUE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccuduxams,
(du3HYecKue CBONCTBA

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OIHOATOMHBIX CIIMPTOB

46

CrniocoObl MostydeHus U IpUMeHEeHne
OJIHOATOMHBIX CIIUPTOB

47

[TpocTeie a3¢upbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYSCKHX CBOMCTB




MHoroaroMHbIe CIIMPTHBI: 3TUJICHTJIIMKOJIb 1

48 TJIMIEPHH, UX QU3HYECKUE U XUMHYCCKUE
CBOMCTBa

49 CriocoObI mostyueHus 1 IpUMEHEHNE
MHOTOQTOMHBIX CITHPTOB

50 @DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE
cBoiicTBa. TOKCMYHOCTH peHOIa

51 XuMHu4ecKkue cBoicTBa (heHoma

52 CriocoObI osTydeHus 1 IpUMEHEHNE
denomna
[TpakTuueckast pabota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"CrnupTtsl U heHobl"

54 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe
ANBAETHIBI U KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmMyiia,
U30MepHsI © HOMEHKJIATypa

56 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE
CBOWCTBA; peaKkIny MPUCOCTUHCHUS

57 Peakuyu okuciaeHHs U KaYeCTBEHHbBIE
PEaKIUu allbJIETHIOB U KETOHOB

58 CriocoObI TOTyYeHUS aTbACTUIOB U
KETOHOB
OOHOOCHOBHEIE MpeAeTbHbIE KAPOOHOBBIC

59 KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX

MOJIEKYI




60

W3omepust 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, UX (pU3HYECKHE CBOWCTBA

61

62

63

64

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT

Oco0EHHOCTH CBOMCTB MYpPaBbHHOM
KHUCI0Thl. MHOrOOOpas3ue kKapOOHOBBIX
KHUCIIOT

Oco0eHHOCTH CBOMCTB: HETPEACIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnort. [IpencraBuTenu BoICcIInX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX Kap6OHOBBIX
KHUCJIOT

65

66

67

CrniocoObl 1osty4eHus U NpUMeHEeHne
KapOOHOBBIX KUCIIOT

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,
oOmas popmysa, H30MepHs U
HOMEHKJIaTypa

dusnyuecKkue U XUMUYECKHe CBOWCTBA

3pHpoB

68

Pemenue pacu€THbIX 3a/1a4: MO0 YPaBHEHUIO
XAMHUYECKOW PEaKIu, Ha ONPEIEICHNE
MOJIEKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEIIeCTBA

69

[TpakTrueckast paborta Ne 3. Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"Kap6onoBsie kucinotel. CiaoxkHbie d3Puph"




70

XKupsr: crpoenue, puznveckue u
XUMUYECKHE CBOWCTBA (TUAPOITU3)

71

72

73

74

Oco0OeHHOCTH CBOICTB KHUPOB,
COACPpIKAIMNX OCTATKH HCTIPCACIIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOLE

Mpr1a KaK COJIY BBICIIAX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC ,HeﬁCTBHe. IloasTue o
CHUHTCTUYCCKUX MORIIINX CpeI[CTBaX
(CMC)

['eneTnueckas CBI3b YTJIEBOAOPOAOB U
KHUCJIOpOACOACPKAINX OPTraHUYCCKHUX
BCIICCTB

Pacuérel no ypaBHEHUSIM XUMHUYECKUX
peakuun

75

76

77

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeEME

OO01mmas xapakTepuCcTHKa YTII€BOJI0B U
KIlaccU(UKaIs yrieBogoB (MOHO-, IU- U
HoJIMcaxapubl)

Momnocaxapusl: (hu3nuecKrue CBOMCTBA U
HaXO0’JICHUE B MPUPOJIE

78

[TprmeHeHue TI0KO03bl, €€ 3HaUeHue B
YKU3HEJEATEIIbHOCTH OpraHu3Ma

79

Jucaxapunpl: caxaposa, MaJIbT03a U
nakro3a. HaxoxneHnue B npupoje u
MIPUMEHEHHE JUCaXapuIoB




80

[Monucaxapupl: CTpPOCHUE MAKPOMOJICKYI,
du3nvecKre 1 XUMHUYECKHE CBOMCTBA,
pUMEHEHHE

81

82

83

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

Pemenue pacdeTHbIX 337249 Ha
ompeeseHUe A0JU BbIX01a IPOIyKTa
PEaKIMK OT TEOPETUUYECKHU BO3MOKHOTO
CucremMaruzaiys 1 0000IIeHe 3HAHHUH 110
paszneny

84

KonTtponpsHast pabora o Teme
"Kucnopoacoaepxaniye opraHu4eckue
coeuHeHUs"

85

86

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIEKYJI, oOmas hopmyiia, u3oMepus,
HOMCHKIJIaTypa 1 (1)I/ISI/I‘~ICCKI/IC CBOMCTBA
XUMHUYECKUE CBOMCTBA A (PaTHUECKUX
aMHUHOB

87

AHWINH: CTPOEHUE aHWINHA, 0COOEHHOCTH
XUMHUYECKHX CBOMCTB aHMWIMHA

88

89

90

CriocoOsbI TOTy4YeHUs ¥ TPUMEHEHNE
annpaTHIECKUX aMUHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
uzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHbIE PEACTABUTENH 0L
AMHUHOKHCIIOT

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OMOJIOTHMYECKOE 3HAUCHUE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 MCNTUA0B




91

benku kak npupoHbIE OJIUMEPDI;
CTPYKTYpHI O€JIKOB

92

93

XUMHUYECKUE CBOUCTBA OEIIKOB
A30TCOAEpIKaIIMEe TeTEPOIHKINIECKHIE

COCAMHCHUS. HYKJ'ICI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHUE U OuoJioruyeckas poJib

94

[IpakTuueckas padora Ne 4. Pemenue
SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepIKalle OpraHuuYeCKUe
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME
"Pacno3HaBaHue OpraHuYeCKuX
coequHeHuin"

96

KonTposabHas padbora no teme
"A30TcoeprKale OpraHnyecKue
coenqnueHusa”

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/bI UX CUHTE3a —II0JIMMEPU3ALHS U
ITOJIMKOHICHCALTUS

[Tnactmaccel. YTunu3zanus u nepepadoTka
IUTaCTHKA

DnacToMepsl: HaTypalbHbIHN
CUHTETHUYECKHE KaydyKu. Pe3nHa

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHTernyeckue. [loaumeps! ciennaabHOro
Ha3HAYECHHUs




[IpakTuueckas padora Ne 6. Pemenue

101 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Pacno3HaBaHue I1acTMacc ¥ BOJIOKOH"
O00011IcHIE U CHCTEMATHU3AIINS

102 M3Y4YEHHOI'0 MaTepuaia 1o TeMe 1

"BbICOKOMOJIEKYJISIPHBIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUI
aneMeHT. M30Tomnsl

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UEK aTOMOB,
KBAaHTOBBIC YHCJIa

Kitaccudukanust XMMIUYECKHX JIEMEHTOB (S-,
p-, d-, f-amemenThI)

Pacnpenenenue 351eKTPOHOB 110 ATOMHBIM
opOuTasim

SHCKTpOHHHC KOH(bHrypaHPII/I aTOMOB
9JICMCHTOB B OCHOBHOM U BOS6y>K,Z[éHHOM
COCTOSAHHNH

DNEeKTPOHHbIE KOH(UTYpaIIi HOHOB.
DNEeKTPOOTPULIATEIBHOCTD

ITepronnuecknii 3akoH u [lepnoanyeckas
cHCTeMa XUMHYECKuX aiaeMeHToB JI. W.
MeHieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHWYECKHUX DJIECMCHTOB U O6p33yeMLIX MU
IMMPOCTBIX U CIOKHBIX BCUICCTB 110 I'pyIimnam U
nepuoaam

Cucremarusanus U 0000IEHUE 3HAHUN 110
TEME




10

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoONIeKyIsipHbIE
B3aUMOJICUCTBUA

11

BaneHTHOCTB U BaJIEHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI C UX F€OMETPHUUECKUM CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BeniecTa MOJICKYJIIPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Turnbr
KpUCTAJUIMUCCKUX PCHICTOK U CBOMCTBa
BC€IICCTB

ITonsTue o AUCIICPCHBIX CUCTCMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOUJHBIX paCTBOpax

15

WctunHbIe pacTBOPHI: HACBIIEHHBIE U
HEHACBHILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

17

18

CrniocoObl BbIpayKe€HUS! KOHIIEHTPALUU
pacTBOpoB

Pemenue 3amau ¢ Ucnosb30BaHUEM MTOHITHH
""MaccoBast 10Ji1 pacCTBOPEHHOIO BeniecTna',
"MoJIsipHasi KOHIIEHTpaus'"
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUUYECKUX BEIECTB

19

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TEME




20

21

22

KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
snemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BemniecTn"

Knaccudukanus XUuMHYECKUX PEeaKInii B
HEOPraHWYECKOW M OpraHuYeCKON XMMUU.
3aKOH COXpaHEHMS MACChl BEIIECTB; 3aKOH
COXPaHEHUS U MIPEBPAICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (HEKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus no ypaBHEHHUSIM XUMHYECKUX
peaKkIui U TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMMUYECKOH pEaKLuH, €€
3aBHCUMOCTH OT Pa3INUHBIX (PAKTOPOB.
Karanus u xaTanmu3aropsl

I'omoreHnsIe U FeTCPOrcHHBIC PCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakuu"

OOpatumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHUYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"




3JI€KTpOJII/ITI/I‘-IeCKaSI JUucconranus.

29 CwiibHBIC U ci1a0blie 2JIeKTPoauThl. CTeTIeHb
JUCCOLIMAIIUT
Nonnoe npoussenenue Boabl. Cpena BOJHBIX

30 pactBOopoB. Bomopoansrit mokazatens (pH)
pactBopa

31 ['unponus coneil. Peakiuu, mpoTekaromue B
pacTBopax 3JIEKTPOJIUTOB
[TpakTiueckast padota Ne 3 o teme

32 "XuMu4ecKe peakiuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BakHeimme oKUCIuTenu u
BOCCTaHOBUTEIHN

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemenue 3aga4d pa3muIHBIX TUIOB

38 CucremaTtu3zaiiys U 0000IIeHHE 3HAHUN IO
Teme "XuMuueckue peakiuu'

39 KonTtponbnas pabora mo teme "XuMudeckue
peakun"
[Tonoxenue Hemeramios B [lepuoanueckoit

40 cuUcTeMe XUMMHUYeCKUX anneMenToB /1. U.

MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMOB. OU3NYeCcKUEe CBOMCTBA HEMETAIJIOB




AnoTponusi HeMETauIoB (Ha IpUMeEpe

41
KHCJIOPO/JIa, cepbl, hocdopa u yriepoa)

42 Bonopon: nonmyuenue, pusndeckue u
XAMHUYECKHE CBOMCTBA. [ Mapu bl
["anoreHsl: HaXOXKAEHHUE B IPUPOJIE,

43 CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U
XUMHUYECKHE CBONCTBA
["anorenoBoiopoabl. Baxkneiue

44 KHUCIIOPOJICO/IEPIKALINE COSAMHEHUS
raJIoreHOB
JlabopaTopHbIe U TPOMBIIIIICHHBIE CTIOCOOBI

45 noJjiyueHus rajgoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuueckas pabora Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"T"asorensr"

Kucnopon: naboparopHeie u

47 MIPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUSI,
¢uznueckue U xumudeckue ceorcTra. O30H.
[IpumeneHne KucIopoaa U 030Ha

48 OKcubl ¥ IEPOKCUABI

49 Pemenue 3a1a4 pa3TuIHBIX THIIOB
Cepa: HaXOXKIEHUE B IPUPOJIE, CIIOCOOBI

50 NOJy4eHHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

51 CepoBogopon, CyabhuIbI

59 Kucnoponcoaepxaiue COeJMHEHHS CEPBI.

Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI




53

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEpUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

54

A3OT: HaX0XKJICHHUE B IPUPOJIE, CIIOCOOBI
MOJTy4eHUs], PUINICCKUE U XUMUICCKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55

56

Kucnopoacoaepkamiye CoeIMHEHHS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THON KHUCIIOTEI

[IpumeHeHue a30Ta U €ro COeAMHEHUH.
A3oTHBIE yoOpeHus

57

docdop: HAXOKAESHUE B IPUPOJIE, CIOCOOBI
MOJTyYeHUS!, PUBNICCKUE K XUMUICCKHE
cBoricTBa. Dochuas u pochun

58

59

Oxkcuasl hochopa, pochopcoaepxanime
kucaoTbl. Comu pochopHON KUCTOTHI
[Tpumenenue pochopa 1 €ro coeAMHEHHH.
®dochopubie ynoOpeHus

60

[IpakTuueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 10 TeMe "A30T U
docdop u ux coeauHeHus"

61

VYraepon: HaX0XJEHNUE B IPUPOJIE,
AJIOTPOIHbIE MOAUGUKALNKY; (PU3HUECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

62

63

Oxcupn yriepoaa(ll), okeua yrinepona(1V),
YTOJIbHast KUCJIOTA U €€ COJIU

Pemienune 3amau PAa3JIMIHBIX TUIIOB




Kpemuuii: HaxoxaeHue B IpUpoje, CriocoObl

64 NoJTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOICTBa

65 Oxcupn kpemuusi(1V), kpeMHUEBast KMCIIOTA,
CUJTHKATBI

66 [IpruMeHeHre KpEMHHUS M €r0 COSTMHEHUH.
CrekIio0, €ro moyiyueHue, BUAbI CTEKIIa

67 Pemenue 3a1a4 pa3nu4HbIX TUTIOB

68 CucremaTtu3zaius U 0000IICHHE 3HAHUN 110
teme "Hemeramibr"

69 KoHTtponbHas padora o teme "HemeTamnsr"

70 AHanm3 pe3ynbTaToB KOHTPOJIBLHOW PaObOTHI,
KOPPEKIHsI OMUO0K
ITonoxxenue MmeraiuioB B llepuoanyeckon

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

79 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHne METaIJIOB B OBITY M TEXHUKE

73 Cnael MetaiioB. Koppo3ust meTamioB

74 Pemienue 3a1au pa3auyHbIX TUIOB
DNEKTPOXUMHUYECKHUIA Psi/T HAMTPsHKSHUN

75 MeTansoB. O0mue crnocoObl MOTyYeHUS
METAJIJIOB
OO6mas xapaktepucTtuka MmetayioB |A-

76 rpymsl [leprnoanyeckoi cucteMbl

XAMHUYECKHX 3JIeMEHTOB. HaTpuii u kanuii:
nosyueHue, GU3ndecKue U XUMHUIECKHe




CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77

Oo6mas xapakrepuctuka metamioB |1A-
rpymsl llepruoauyeckoi cucteMsl
XAMHUYECKHUX 3JIEMEHTOB. Maruui u
KaJbIUi: MOTy4YeHue, (PU3NIecKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCANHEHUIN

78

79

JK€ctkocTh BOBI M CIIOCOOBI €€ yCTpaHeHHUS

AJTIOMUHMI: IMOJIy4YCHHC, q)HSH‘leCKI/Ie n
XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHHEC

80

AmdoTepHbIe CBOCTBA OKCHIA U
THJIPOKCUA ATFOMUHUA,
TUAPOKCOKOMILIEKCHI AIFOMUHUSA, UX
IIPUMEHEHNE

81

82

83

84

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

[Tpaktuyeckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"MeTasuibl TIaBHBIX oArpymnmn”

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHbIx noarpymi (b-rpymm)
[lepronnyeckoit cucTeMbl XUMHUUECKUX
HJIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COCHHHCHHﬁ, HUX IPUMCHCHUC

85

Baxwueiimme coenMHEeHNs] MapraHia.
IlepmaHraHat Kanaus, €ro OKACIUTEIbHBIE
CBOMCTBA




duznueckre 1 XUMUYECKHE CBOMCTBA

86 )Kenes3a u ero coequHeHui. [lomydenue n
IIPUMEHEHHUE CIUIaBOB XKelle3a

87 Du3nYECKUe U XUMAYECKUE CBOMCTBA MEIH
U e€ COeIMHEHUH, NX IPUMEHEHHUE
OuznyecKkue U XUMUYECKHE CBOMCTBA IIMHKA

88 U €r0 COCTMHCHUH, NX TTPUMEHEHHE.
' IpOKCOKOMITIICKCHI ITUHKA
[TpakTuueckast paborta Ne 8. Pemenue

89 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"MeTasibpl TOOOYHBIX MOATpyHI"”

90 Pemenue 3a1a4 pa3nuyHBIX THIIOB

o1 O06o0011eHre U cUCTeMaTU3allus U3Y4eHHOTO
Martepuaina o teme "Mertanmib"

92 KonrponbHas pabora no reme "Metasibr"

03 AHanm3 pe3ynbTaToB KOHTPOJIBHOH paOOTHI,
KOPPEKILHsI OIIHOO0K
Ponb xumun B obecrieueHUN YyCTOWYMBOTO

94 pa3ButTus yenoseuecTsa. [lonarue o
HAyYHBIX METOJaX UCCIICIOBAHMS BEIICCTB
HayuHble puHIUIIBI OpraHU3auu

95 XUMHYECKOTO TPOU3BOICTBA.
[IpombIneHHBIe CIOCOOBI TOTYYEHUS
BaXHEHIIINX BEIIECTB

96 XUMHYECKOE 3arpsi3HEHUE OKPYKaroIIei
CPEeIBI U €0 MOCIEICTBUS

97 XUMUA U 3J0pOBBE YEIOBEKA.

JlekapcTBeHHBIE CpelICTBA




Xumug muiny. Poab XuMun B 00ecrieueHnu

98 . 1
MUIIeBON O€30MacCHOCTH

99 KocMmernueckue u map@roMepHbIe CpeIcTBa. 1
beiToBas xumus
XuMus B CTPOUTENBCTBE. BaxHelime

100 CTPOUTEIIbHBIE U KOHCTPYKIIHOHHBIS 1
MaTepuabl

101 XUMHUS B CEIBCKOM XO3SIICTBE. 1
Opranuyeckue U MUHEpaJbHbIE YI00peHus

102 CucremaTtu3zaius U 0000IICHHE 3HAHUN 110 1
TeMe

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumus yriryOsieHHbIH ypoBeHb. Meroaunueckoe nmocodue. ["'adpuensn O.C.,

OctpoymoB WU.I'. Beptukaib

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka LJOK. POIII
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