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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHEro ooO1ero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
dbenepaibHOM 00pa30BaTENbHONW MPOrPaMMbl CpEAHEro o00IIero o0pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepalbHOM  OCYJIapCTBEHHOM
oOpazoBarensHoM cTtaHgapte COO, c¢ yuérom Konmenmuu mnpemnogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoin
®denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNoXkeHu «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpaMmbl MO XUMHH, K ONPEEIECHUIO
oOwiel crpaTeruy 00y4eHus, BOCOIUTAHUS U Pa3BUTHS OOYHAIOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbHbie mosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH,
COJEpKaHusl, pe3ylbTaToB OOydeHUs U TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMHU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peajlu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
Yell0OBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CpeTHEeTr0 00IIero o0pa3oBaHUsl Cpe/CTBaMU y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHUE M TOCTPOCHHE KOTOPOro ONpeNesieHbl B
nporpaMme MO XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enell M NTPUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSI KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK WUIpaeT 0CcoOyI0 pojib B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaibHOU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIICHHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTaBICHUS 00 OKPYKAIOIIEM MUPE KaKk O €JIMHCTBE
OPUPOABLI M YEJIOBEKa, KOTOpOoe (POpMUPYETCS] B XMMHUM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKAY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
TpyJa ¥ >KM3HU KaXJI0oro wieHa oOmectBa. CoBpeMeHHass XHUMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH M HPUHUUIIAMHA CPEIHEr0 OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 knaccel, 6a30BbIi YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, MPOJOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  npeamMeTa  «XUMHS»  [BISIIOTCA  0a30BbIe  KypChl —
«Oprannyeckas xumuss» U «OOmas U HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPTraHWUUYECKON XMMHUHU (C BKIIOYEHHMEM 3HAHUW W3 OOLIEH XUMHUHU) U
opraHu4eckoil xumuu. GOpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHWW NPU U3YUYCHHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K H3YYCHHIO Y4YeOHOro Marepuajia W oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW Ha  ONpEIeNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKONM TEOPUM CTPOCHHS OPTaHHYECKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX H  BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuHu BemiecTB. (CBeneHHs 00 U3y4aeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEAUHEHHHW. B Kypce OpraHM4ecKOod XHMMHUHU TMOJYy4YarOT PpPa3BUTHE
chopMHpPOBaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs TEPBOHAYAILHBIC
IPEJCTaBICHUS O XUMUYECKOM CBsI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrJIOM 3peHHs B mpeamere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO o0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0Xe TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o01m1aromiel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHWN O BaXHEHMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, a TaKXKE O XUMHUYECKHUX PEAKLUMIX, UX CYLIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJIEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHMMAHHUIO B3aUMOCBS3HM XUMHU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJb B IIO3HABATEIBHOM W IPAKTHYECKON
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBA)XKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIIIYCKHUKY OpUEHTHPOBAThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHMBATh MH(GOPMALHMIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAHWM, PEIIeHUs WHTEIUIEKTyalbHbIX H
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKUX 3a/1ad. B nenomM coaepxanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHMsS OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYAIOIIMXCS MHPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAaHUS
¢unocopckux uneH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPTaHWYECKOTo U
OpPraHUYECKOr0 MHpa, OOYCIIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTABOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUW MyTEM OSKCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYM MEXIy HOBbIMH (haKTaMHM U TEOPETHUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX MpoOiieMm, a
TaKxe MpoOJieM cOepexeHUsT IHEPIETUUECKUX PECYPCOB, ChIPbsl, CO3[IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMH
oOyJaroluxcs MPUHATBIE MPOTpaMMON IO XMMHMU TOAXOAbI K OIpPEIEICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TpeaMeTa NpeaycMaTpuBaloT (HOPMUPOBAHKE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEKOIIUX 0a30BOo€ 3HAYEHUE s
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MHPOPMALIK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS ONbITa MPAKTUYECKOM
U HCCIIEOBATENBCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUHU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IIPHU OMPEICICHUH
COJIep>KaTEeNIbHOM XapaKTEpUCTUKH LIeJIed HW3y4YeHHs MpeaMeTa HanpaBIeHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJAULMOHHO MNpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAyKH Kak 0OJJACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU LIEJIAMH H3YYECHHs TpelIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

o dbopMHpOBaHHE CHCTEMbl XHMHUYECKMX 3HAHUUA Kak Ba)KHEHIIeH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOW JIeKaT
KITIOUEBbIC TOHATHSA, (yHIAMEHTAIbHBIC 3aKOHBI W TEOPUHM XHUMHHU, OCBOCHHE
A3bIKa HAyKH, YCBOCHHE W TOHUMAHUE CYIIHOCTH JOCTYIHBIX O00O0IIeHUN
MHUPOBO33PEHYECKOTO XapaKkTepa, O3HAKOMJIEHHE C HCTOpUEH WX pa3BUTUA U
CTaHOBJICHUS,

o dbopMHpOBaHUE U Pa3BUTUE MPEACTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XHUMHUYECKUX PEaKIUN, HEOOXOIUMBIX I MPHOOPETCHHS
YMEHUN OPHUEHTHUPOBATHCS B MUPE BEIIECTB U XMUMHYCCKUX SBICHUH, MMEIOITIX
MECTO B IIPUPOJAE, B IPAKTUYECKON U MOBCEIHEBHOW KU3HU;

o pa3BUTHE YMEHUH U CIOCOOOB JICSITEIIBHOCTH, CBSI3AHHBIX C
HAOMIOJEHUEM M OOBSICHEHHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COOIOIEHUEM
npaBuJ 0€30MacHOT0 OOpalleHUsl C BEIIECTBAMM.

Hapsiny ¢ aTum, comeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero oolmiero oopasoanus. CeroaHs B
NpernojlaBaHu  XUMHM B OoJibllIed  CTENEeHH OTHAETCS  MPEeANOoYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJIEp>KaHUsl OOYy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3alliy, BJIQJICIONIETO HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMCHCHHUS WX B PCATbHOU JKH3HU
JUTS PEIICHUS TPAKTUUECKHUX 3a71ad.

B cBs3u ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

ajanTamnys 00y4arolUXCsl K YCJIOBHSIM TWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pelieHui B KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOy4arOUIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITCTCHIIUM), WMEIOINX YHUBEPCATbHOE 3HAYCHUE JUISI PA3IUYHBIX BUJIOB
JeSATEeILHOCTH: PEIIeHUs po0sIeM, MOUCKa, aHaim3a U o0paboTku mHbOpMaIuy,
HEOOXOMUMBIX ISl TIPUOOPETEHUS OMbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWW XUMHHU, a TaKXKe [JI OICHKA C TO3HIIUMA
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEHIECTB U XUMHUYECKHX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE MO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00yUaromMXCcs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl TIOMCKA U aHalu3a y4yeOHOU U
HAyYHO-TIOMYJIIPHOM WH(POPMAITUN XUMHUYECKOTO COICP KAHMS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOMIOJATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIC
OCOOEHHO HEOOXOJMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHUU U MPOBEACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBJICHHOCTU XUMHH, €€ BaXKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
paIMoOHATBHOTO MPUPOIONIOIB30BAHNUS, TOTIOTHEHNUS SHEPTETUIECKUX PECYPCOB U
COXpaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOIIICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKXKe MPUOOPETEHHUS OIbITa
WCITOJIb30BAHUS TOJMYYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOT0 YpOBHSI BXOJIUT B COCTaB MpeIMeTHON o0iacTu «EcTecTBeHHO-HAay4YHbIE
MIPEIMETBD).

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUSI XUMUU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBaHusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnYeCcKON XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE 1I0J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BemlecTB. [omoinorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpPUBUAIbHBIE HAa3BAHUS
BAKHEMIIMX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsS BEIIECTB M HX IIPEBPAILCHHIA:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
OMKMCAHKUE AEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMHA psAA. MeraH u dTaH —
OpocTeiiliie NpPEeACTaBUTENN aJKaHOB: (PU3NYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMeIlleHUsT M TOPEHMsI), HAaXOXKACHHE B MPHUPOAE, MOIYYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHUM psii. DTUIIEH U MPOIMUIIEH —
POCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMCTBA
(peaku  TUAPUPOBAHMS, TAJOICHUPOBAHUA, THUAPATALMH, OKHCICHUS W
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metwnOytaguen-1,3: cTpoeHue, BakHEHIIME
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). [lonmydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKHHOB: COCTaB, CTpOeHHE, (U3UYECKUE W
XUMUYECKHE CBOMCTBA (peaklMM THMAPUPOBAHUS, raJOr€HUPOBAHMS, THApPATAIUY,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocraB, crpoeHue, (puU3NYeCKUe M XMMHUYECKHUE CBOMCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MIOJYUYEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoicmea  (peakyuu



2aN02EHUPOBAHUS U HUMPOBAHUs), NOAYYeHue U npumeHneHue. TOKCUUHOCTb
apeHoB. ['eHeTMuYeckass CBs3b MEXAY YIVIEBOJOPOAAMH, NPUHAICKAIKUMHA K
Pa3INYHBIM KJIACCAM.

[IpupoaHbple MCTOYHUKH YIVIEBOXOPOAOB. lIpupoaHslii ra3 M NOIYTHBIE
HeTsaHbie Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHMS BEIIECTB M HX IIPEBPAILCHMIA:
O3HAaKOMJIEHHE C o00pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBbI, KOJUIEKIUH
«Hedptp» wu  «Yromp», MoIeIMpOBaHHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJOreHONMPOU3BOHBIX, MTPOBEJACHUE NPAKTUYECKON PabOThI: MOJIYYEHHE HTHIICHA

Y U3y4YEHHE €TO CBOWCTB.

Pacuérnblie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHIO XHUMHUYECKOM peakiuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IMPOJYKTa PEAaKIUU 10 U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue COeJUHECHUS

[IpenenpHple OOHOATOMHBIE CIHUPTHL. MeETaHON W 3TAHON: CTPOCHHE,
¢u3nuecKkue M XHMHYECKHE CBOWMCTBA (peaklUMd C aKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJOPOJaMH, TOpPEHHUE), NpUMEHEHHEe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa M ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoOroatoMHble  COUPTBL. OTWICHIJMKONb W  TJULEPUH: CTPOECHHUE,
¢usznyeckue M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlJaMi, KaueCTBEHHas PEaKIMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4enoseka. [[puMeHenne rmunepruHa u STUIIEHTJIMKOJIS.

®deHoJ: CTPOCHHE MOJEKYbl, (HU3UYECKHUe U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerugpl U Kemowuwvl. DopManmpaerua, aneTaNbACTHN:  CTPOCHUE,
busznyeckue U XMMUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBA (CBOWCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue U NpuMeHEHHeE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl KAk MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buongoruueckas
POJIb KHUPOB.



VYrneBonpl: cocTtaB, KiaccuuKalus ~ yriaeBoAoB  (MOHO-, JH- U
nosicaxapubl). ['Ioko3a — npocTeinii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIiM pacTBOpoM okcuaa cepeopa(l),
BOCCTAaHOBJIEHHE, OpPOKEHHE TJIIOKO3blI), HAXOXKJIEHUE B IMPUPOJE, MPUMEHEHUE,
ononornyeckas poiib. @otocuHre3. PpyKTo3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak NpupoaHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
nenono3bl.  du3nueckue U XUMHUYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCNEepUMEHTANIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IMPEBpalllCHU:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KauY€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJA
okcusmoM wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
rugapokcugom meau(ll)), anpaernnos (oKucieHre aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneiicTBUEe Kpaxmaia C HOJIOM),
IPOBEJCHHUE NMPAKTUUECKON padOThI: CBOMCTBA pacTBOpa YKCYCHOU KHUCIIOTHI.

PacuérHrie 3anaun.

Bbluncienuss 1Mo ypaBHEHHIO XHWMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckKue CoOeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKHe coeAuHEeHUs. Puznueckue
U XMMHUYECKHE CBOICTBAa aMHHOKMCIOT (Ha IpuMepe TiuiuHa). buonornueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHnas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OeiakoB. XUMHUYECKHME CBOWMCTBA OEJKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCNEpPUMEHTANbHBIE METOJbl M3YYEHHMsS BEIIECTB M HUX MPEBPAllCHMIA:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JEHATYpALUs OEIKOB IpH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALMH, CPEIHSSA MOJEKYISIpHAS
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJSPHBIX COEAMHEHUN —
MOJIMMEPHU3ALU U MOJTUKOHIEHC AL

DKCNEPUMEHTANbHBIE METOJbl HM3YYEHHMsS BEIIECTB M WX MPEBpalllCHHA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBSI3eH MPU U3YYEHUN OPTraHUYeCKOW XMMHHU B
10 xjacce OCYIIECTBISIETCS Yepe3 MCIONb30BaHHE KakK OOIIMX eCTeCTBEHHO-
HAYYHBIX MOHATUH, TaK W MOHATHUH, SBISIONIMXCS CUCTEMHBIMH JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (akT, TUIOTE3a,
3aKOH, TEOpHsl, aHAJIMU3, CHUHTE3, KiIaccuuKkauus, NepruoJUYHOCT, HaOJI0CHHE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: MaTepus, DSHEprusi, Macca, aToM, OJJEKTPOH, MOJIeKyJa,
PHEPIeTUYECKUN ypOBEHb, BEUIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BelIiecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJBI, TOJIE3HBIE UCKOTIAeMbIE, TOTLIUBO,
pecypchl.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAallMOHAIBHOIO IHMTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuMUYecKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAA
000J10uKa. DHEPreTUYeCKUe ypOBHH, MOJYpPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesiesieHusl 3JEKTPOHOB MO OpOUTasIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMAYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepuoamdeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHaeneeBa ¢ COBpEMEHHON TEOPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEPUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbl XWMHYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauimyeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJIEHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
aKUenTopHslii). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULIATENIBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJIEKYJIDHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10JIs BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCTMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTMdecKkass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kiaccudukanus  XMMHUYECKMX — peakldid B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHsS MAcChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKOpOCTh peaklnu, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOe paBHOBecue. DAKTOPHI, BIUAIOIIAE HA COCTOSHHE
xumudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTpoiautuueckas nuccounanusi. CuibHbIe U caadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEIIECTB M HX MPEBpallCHUN:
neMoHcTpanus tabiun «Ilepuoauyeckas cucrema xuMmudeckux sneMentos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOMI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJa B MPUCYTCTBUU KAaTAIM3AaTOPA, ONPEAECIECHUE CPEIbl paCTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOpPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHUYECKHX PEAKIHUM, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PacU€Thl C HCIOJIB30BAHUEM TMOHATUS «MACCOBasd
JTOJISI BEIIECTBAY.

Heoprannyeckas xummus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckon  cucrteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAUIOB (HA IpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUINIMX HEMETAIOB (TajoreHoOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHMs)) M MX  COCOUHEHUH  (OKCHJOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.



Meramnbl. [lonoxkenne meraiuioB B [lepuoandeckor CUCTEME XMMUYECKHUX
sanemenToB JI. V1. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTajioB. O0mue ¢gusndeckue cpoiicTBa MeTaoB. CIUlaBbl METaJUIOB.
DIIEKTPOXUMHUYECCKUI PSiJT HAPSHKEHUN METAIIIOB.

XUMUYECKHE CBOWMCTBA BAXXKHEUIIMX METAIUIOB (HATPUM, KaJlUid, KaJbIIHii,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl monmyueHus: MetaiioB. [IpumMeHeHne MeTamuioB B OBITY U
TEXHHUKE.

DKCIEPUMEHTAJIbHBIE METO/Ibl HM3YyUYE€HHS BEIIECTB M HX NPEBPAIICHUN:
H3yYeHHE KOJUICKIIMH «MeTaibl U CIUIaBbD», OOpa3Il0oB HEMETAJIOB, pEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3a/a4, HaONIOJeHHEe M OINHCAaHHWE JIEMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuétnbie 3ana4n.

Pacuétbl Maccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYacTBYIONIMX B PEAKIMU BEIICCTB,
pacuéThl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 0OeCrieYeHUM SKOJIOTUYECKOU, SHEPreTUYECKOW U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIUIIAX  ITPOMBIIIICHHOTO
MOJIYYCHUS BaXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB. BAKHEUIINE CTPOUTEIBHBIE
MaTepuasbl, KOHCTPYKIMOHHBIE MAaTE€pHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEpAJbHbIC
yaoOpeHus.

XuMHSIT U 3J0pOBBE YEJIOBEKAa: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MaCHOTO MCITOIb30BaHUS MPEMapaToB OBITOBOM XMMHUHU
B OBCEHCBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeaMETHBIX CBA3€H TpU  W3YYEHUW OOmEed
HEOpPraHU4eCcKol XuMuM B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHUH, TaK U TIOHSATUM, SBIISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KilacCUpUKANKs, TEePUOANIHOCTh, HAOIIONICHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusuka: MaTepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOI, PaAHMOaKTUBHOCTh, MOJIEKYJa, SHEPTETUYECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BELIeCTBa, (PU3UYECKHE BEIMYMHBI U €TUHHIIBI X
U3MEpPEHUsi, CKOPOCTb.

buonorus: kineTka, oOpraHu3M, S3KocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
PECypCHl.

TexHonorus:: XUMU4ecKasi MPOMBIIUIEHHOCTh, METAJUTypIHsi, IPOU3BOACTBO
CTPOUTENIbHBIX MAaTEpUaAIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOACTBO, MHILEBas
IPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHUX IMpernapaToB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepUajoB,
AJIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMDI 110
XUMHHN HA bA30OBOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCS TMPOTPAaMM CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbiM). HaydHo-meTonuyeckoil OCHOBOM — Jijist
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrPaMM CPEIHEro OOILero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUSI TpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEIECTICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTU HA OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIMXCsS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMH, MPHUCYIIUMH IEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUS IKOJOTHUECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH
1[EJTN U CTPOUTH JKU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS TpeAMeTa «XHMHsD) JOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM W BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHUH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU [IEHHOCTAMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOrO OOUIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMud W  TpaBWIaMH  TIOBEIEHHUS, CHOCOOCTBYIOIIMMHU  MpOIECCaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTH
00yJaroIMXCsl.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpakKaroT
c(OPMUPOBAHHOCTh OINbITA IO3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
oOyJaroluxcs Mo peai3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIIE B
YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABOMOPAJIKY;

IOPEJCTaBICHUS O COLMAIBHBIX HOpMax M TMpaBUJaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YYEOHBIX U MO3HABATEJBHBIX 3a7ay, BBIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W IPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY WU
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHbIX BUAOB YUEOHOU NEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacJIEIUI0
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B 00OJACTH TEOPHUM U IMPAKTUYECKOTO
IIPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh PEe3yJIbTarT
JUINTEIbHBIX ~ HAOMIONEHUHM, KpPONOTIMBBIX SKCIEPUMEHTAIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M [O03HABaTEIbHBIX MOTHBOB B IMOJYYEHHMH M MOCIEAYIOIIEM
aHanu3e MHQOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPHUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEIECHHUE M IMOCTYNKH CBOMX TOBAPUUIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUN 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEH 370pOBOro W 0Oe€30MacHOro oOpa3a >KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOtoIeHUss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUS LEHHOCTH TNPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM U  JPYrux BHUOAX
NEATEIbHOCTH;

YCTAaHOBKA Ha aKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3aaad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOodeccuil pa3IudyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJbHOH TpacKTOPUH
oOpa3oBanus, Oymymieli mpodeccun W peaym3anuu COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEH K XWMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIEC, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTHXKCHHH XUMHUHU ISt
pELICHUSI BOMPOCOB PAlMOHAIBHOTO MMPUPOJIONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JIEUCTBUM, NPUHOCIIIMX BPEHN OKpYKaKOUIEH
OPUPOIHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPHUSTHBIE KOJIOTHMYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH JKOJIOTUYECKON HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUS CHeMuUKA XUMHUU Kak HayKd, OCO3HaHUA €& poJiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYyYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUs] 00 OKpYXKAlollleM MHUPE KaK O €IWHCTBE MPUPOABl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJM B
CO37IaHMHM HOBOM 0a3bl MaTepUAIBLHOW KYJIbTYphI, PEIICHUH TI00aJbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, DJHEPreTUUECKOU, NUILEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUILIMHBI, O0ECIEUCHUH YCJIOBUMN
YCHEUIHOTO TpyAda M DKOJOTMYECKH KOMMOPTHON KHU3HM KAXKJIOrO YjeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOJIh3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIEro MUpa u
MPOUCXOMSIIUX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAayuyHbIX (DaKTOB W MMEIOLIUXCS JAHHBIX C LEJIbI0 TOJY4YCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJB30BaTh XUMHUYECKHUE 3HAHUS JUIS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pa3nuyHbIX chepax nmpodeccroHambHOM
JEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeameTra «XuMHUs» Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYHMBIC JUISE dhopmMupoBaHUs MHPOBO33PEHUS o0yyJarommxcs
MEXKIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSTHS, OTPaKaroIue
IETOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuPuKy METOJ0B IO3HAHMUS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
MPOIIECC, CUCTEMa, HAy4YHbIM (haKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIeIOBaHNUE, HAOIOICHUE, N3MEPCHHE, SKCIICPUMEHT U APYTHUE);

YHUBEpPCAIbHBIC yUeOHBIC NEUCTBUS (TO3HABATEIbHBIC, KOMMYHHKATUBHBIC,
pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHOU
IPAMOTHOCTH M COLIMAIBHOM KOMITETEHIIMN 00yJaromnxcs;

CIIOCOOHOCTH o0yJarommuxcs HCITOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHbBIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpenMeTHbIe PE3YyIbTAThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETyJISTUBHBIMU
JICUCTBUSIMU.

Osjaaenue YHHBEPCATbHBIMHA yueOHbIMH NMO3HABATEJbHBIMH
NeHCTBUAMM:

1) 0a3o0Bble JJOrHYecKmne JeCTBUSL:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LeNd ACSTEAbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABICHHBIMHU LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEpHbIE MPU3HAKUA TOHSITHN W YCTaHaBIMBATh HUX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBJICHUU

BEIOMPATh OCHOBAaHUSA W KPUTEpUHU IS KIAcCU(PHKAIMKM BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXICHUs (MHIYKTUBHBIC, [€TyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B pPacCMaTpPUBAEMBbIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSIThH B MPOLIECCEe MO3HAHUS, UCIIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC TPEACTABICHUS] — XUMHUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XUMUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAueCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUTIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO TUIAHUPOBAaHUA W MPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
NESATETLHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, IMPUMEHEHUIO Pa3IUYHBIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCA B PA3JUYHBIX HCTOYHMKAX uWHMopManuu (Hay4dHO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHusl, CIPaBOYHbIE MOCOOHS,
pecypcbl HTEpHETa), aHamTu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (PopM
MpEACTaBICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;



(opMyIMpOBaTh 3alPOChl U MPUMEHATH PA3JIMYHBIE METO/BI NPU MOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMOW ISl  BBIMOJHEHMS Y4YEOHBIX 3aja4
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTUIA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYI0  (GOpMy  TpEACTaBICHUS
uHbopMaIuu (cxembl, TpaduKy, AUATPAMMBI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KadecTBE CpeAcTBa Mpu pabore ¢
XUMHUYECKON HH(OpMalMen: MpUMEHATh MEXIpeaIMeTHble ((pu3nyeckue W
MaTEMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U INpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISTHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbI B XOJ€ IUajora u/uiu
JUCKYCCUHU,  BBICKa3bIBaThb  HWJAEH, (OPMYIMPOBATH CBOM  INPEJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTALMEN PE3ylbTaTOB ITO3HABATEIIBHOM JEATEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIBHO WX COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PaOOTHl MO HUCCIEAOBAHUIO CBOICTB
U3y4aeMbIX BEILECTB, pealu3aluyd y4eOHOro MpoeKTa u (popMyJIUpOBaTh BBIBObI
N0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUSA MO3ULUHN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATEJIBHO IUJIAHUPOBATh M OCYILIECTBIATH CBOKO ITO3HABATENIbHYIO
NEeATEIbHOCTh, ONpenesass €€ Lead W 3aJadd, KOHTPOJMpPOBaTh W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUT™M JAEUCTBUI MpHU
BBINIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HaubOosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHaju3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KUIACC

[IpenMeTHble pe3ylnbTaThl OCBOECHMS Kypca «OpraHuyeckass XUMHUs»
OTPAKAIOT:



c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJIM XUMHUHM B T[O3HAHUU SIBJIICHHUM
npupoasl, B (OPMUPOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUsS IPAKTUYECKUX 3a1au
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKMM DJIEMEHT, aToOM, JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKeJeT, (yHKIIMOHANbHAS TpYIIIa,
paguKall, U30MEpHUsi, U30MEPHI, TOMOJOTUUECKUN DS, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ, M a30TCOJAEpXkAIINEe COCAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOICTBaxX, COCTaBe, IMOJIYYECHUU U
0€30MacHOM HCIOJb30BaHUU BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JeATETbHOCTU YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE MPU3HAKK TOHSTHIA,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BATh XUMHUYECKYIO CHUMBOJIUKY IS
COCTABJICHHUSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJICM MOJIEKYJl OPraHWYECKUX BEUIECTB JJISI WUIFOCTpAIUU HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAJICKHOCTh H3YyUECHHBIX
OPTraHWYECKUX BEIIECTB IO UX COCTaBy M CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynne CcoequHEeHuN (yriIeBOJOPOABI, KHUCIOPOA U a30TCOJEpIKAIINe
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM Ha3BaHUS IO
cuctematudeckoii Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBHUAIBHBIC
Ha3BaHMUS OT/ACIBHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOIMICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULEpUH, (eHol, (hopMambaeru, areTaiblAerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OIPEACIATh BHJABl XHUMHYECKOW CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



cOpPMHPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHMs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaTb  COCTaB, CTPOCHHUE,
bu3MYecKue W XUMHUYECKHE CBOWCTBA TUIWYHBIX TNPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OpPraHMYECKUX BEHIECTB (METaH, 3TaH, STWJICH, MPOMHJIEH, aleTHJICH,
Oyramuen-1,3, merunOyramueH-1,3, OEH30J, METAaHOJ, ATaHOJ, STUJICHTIIUKOJIb,
TIIMLEPUH, (PEHOJI, alleTallbJIeTH/, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIMM C
HCII0JIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPHUPOAHBIA Tra3, Yrojib), CHOCOOBI HUX MEpPepadOTKU H
MPaKTHYECKOEe MPUMEHEHHUE POAYKTOB MepepaboTKu;

c(OPMHPOBAHHOCTh YMCHHHA TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00BbEMY, KOJHMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJAETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbIX B XUMUW TIPH U3YYEHUN BEIIECTB U
XUMHYECKUX SBJICHUH (HAOM0IeHNE, N3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHUE),
WCITOJIP30BaTh CHUCTEMHBIC XWMHWUYECKHE 3HAHUS Uil TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSA3AaHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH TUTAHUPOBATH U BBHINIOJHATh XUMHWYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHNS OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWICHA W W3YyYCHHE €ro CBOMCTB, KAa4YECTBEHHBIC PEAKIUU OPTaHUYCCKUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMu OENKOB) B
COOTBETCTBUM C TpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpalieHUuu C
BEIIECTBAMH U JIA0OpAaTOPHBIM O0OpYAOBaHWEM, TMPEACTABIATh PE3YIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3alHucHu YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyTUPOBATH BBIBOJBI HA OCHOBE ITHUX PE3Y/IhTAaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHpopmaruu, aTepHeT u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHMM  COOJIIOAaTh  MpaBUjia  JKOJOTUYECKH
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYAOBOM JESTENIBHOCTH B IEJSIX
COXpPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKMWBBIE OPTaHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAllCHUS HX BPEIHOrO BO3JCHUCTBUSI HAa OPraHU3M
YEJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEHIECTB H
XUMUYECKUX SIBJICHUN;

JUISL CHENbIX M CIa0OBHIAIIMX OOYYalOIIUMXCSl: YMEHHME UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOIIas W HeopraHudecKas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIIOILIEH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHPA, POJM XUMHUU B TIO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U  KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs MPAKTUYECKUX 3a7a4
1 DKOJOTHYECKH O0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M TPHPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHUH, KOTOpass  BKJIFOYAET:
OCHOBOITOJIAraoIIe MOHATUSA (XMMHYECKHI DJIEMEHT, aroM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKas CBA3b
(KOBaJIeHTHas, MOHHAS, METAUTMYECKas, BOJOPOJIHAS ), KPUCTAJUIMUECKas PeIéTKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, DJIEKTPOJMUTHI, HEIIECKTPOJIUTHI,
AJICKTPOJUTHYECKAST JTUCCOLMALINSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peakiuk, XHMHYECKOE€ PaBHOBECHUE); TEOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoanyeckuii 3akoH . M. Menneneena,
3aKOH COXPAaHEHMS] MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
pU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBIICHHH, (PAKTOJOTHMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJY4YEeHUN U O€30MaCHOM HCMOJIb30BAaHUU BaKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,



c(hOpMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSTHH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA MPU
ONMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUUYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss GopMysn BEUIECTB M  YpPaBHEHUH  XHMHUYECKHUX  PpEaKIUH,
cuctematudeckyro HomeHknatypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTIACITHHBIX
HEOPraHWYECKUX BEHIECTB (yrapHbld Ta3, YIVIEKUCIBIA ra3, aMMHUaK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEAENATh BaJIECHTHOCTh U CTENEHb OKUCIICHHUSI
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BHUJ XUMHYECKOHN
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNIMYECKasl, BOJIOPOHASI) B COCAMHEHUSX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHas,
VMOHHAs!, METAJUTMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAIIIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIéHHOMY KJacCy/Tpymmne
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLIbl, OKCU/bl, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI MEPUOIUYECKOr0 3aKoHa Jl.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOrHOCTHYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaATh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ilepmonnueckoil cUCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, WCIONb3ys HOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTHYECKUE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH U3MEHEHHUS! CBOMCTB XMMHMUYECKUX DJIEMEHTOB M UX COEIMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucrembl XUMUYECKHX 351eMeHTOB []. U.
Menneneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKME CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBS3M MEXKIYy HEOPraHU4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHMsS KJIaCCU(ULIUPOBATh XMMHUYECKHUE PEAKIHH 10
pa3IMYHBIM TPU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEIJIOBOMY
addexTy peakimu, U3MEHEHHUIO CTEMEHEW OKHCJICHHUS JIEMEHTOB, OOpaTUMOCTHU
peaKiMK, YYacTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMA pa3IUMYHBIX
TUIIOB, TIOJTHBIE M COKpPAILIEHHBIC YPABHEHMSI PEAKIIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TU PEAKLIUHU UAYT A0 KOHIIA;



chOpPMHPOBAHHOCTh yYMEHUN MPOBOJUTH PEAKLMH, MOATBEPXKIAIOIINE
KAUeCTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OTBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHMHM  pPACKpPBIBaTh CYIIHOCTh  OKHUCIUTEIHbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUN MOCPEICTBOM COCTaBICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKIHi;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTBus (npunuun Jle Hlarense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTb XHWMHUYECKHE IPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaka, a
TaK)K€ CPOPMHUPOBAHHOCTh NPEICTABICHUNA 00 OOLIMX HAYYHBIX NPUHLHUIIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT 0 IIPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCIECHHUS C HCIOJIb30BAHHEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUMN Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakUuu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IpaBUiia OOpallIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIUSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

chOpMHPOBAHHOCTh YMEHHWI TUIAHUPOBATh U BBIMOJHATh XUMUYECKUN
HKCIIEPUMEHT (pa3joKEeHUE MEePOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpEIENEeHUEe Cpeabl pPacTBOPOB BEMIECTB C TMOMOUIBI0  YHUBEPCAIBLHOTO
WHIUKATOPA, BIMSHUE Pa3IN4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIuHu,
peaklud MOHHOrO OOMEHa, KAayeCTBEHHbIE peaklMH Ha cylbdar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad IO
temam «Metaiub»y U «HeMmeTtaiib») B COOTBETCTBUU C MpPaBUIaMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYAOBaHHUEM,
MPEACTABIATh PE3YJIBTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKUUil U (HOpMYIMpOBATh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

cOPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIUIO, TOJYYaeMyl) U3 Pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, THTepHET U Apyrux);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBUiIa  DKOJOTUYECKU
1eIeco00pa3sHOro MNOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEJSAX
COXPaHEHHUsI CBOETrO 3JI0pPOBbSl M OKPYKAIOIIEH INPUPOJHOM Cpelbl, OCO3HABAThH
OIIACHOCTbH BO3ACHCTBUS HA JKUBBIE OPTAHU3MBI OTPEIEIEHHBIX BEIIECTB, IOHUMAs
cmpicit mokazarens IIJIK, mosgcHAT, Ha npuMepax CHocoObl YMEHBIIEHHUS H
IIPEAOTBPALLIECHUS UX BPEAHOTO BO3ACUCTBHSI HA OPTaHU3M YEJIOBEKA,

JUIsl 00y4aronuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJAaX ITO3HAHUS BEILECTB U
XUMHUYECKHUX SIBICHUM;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYYarOUIMXCA: YMEHHE HCIIOJIb30BATh
penbedHO-TOUeUHy0 cucteMy obo3HaueHui JI. Bpaiinsg g 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipeamer opranndeckoit xumuu. Teopust Poccniickas
11 CTPOEHUS OPraHMUYECKUX COeAMHEHUH A. 3 1 3JIEKTPOHHAs ILIKOJa
M. bytnepoBa https://resh.edu.ru/
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
Poccniickas
2.1 [IpenenbHbIE YTIEBOJOPOIBI — ATKAHBI 2 3JIEKTPOHHAs IIKOJa
https://resh.edu.ru/
Poccniickas
HenpenenbHble yriieBOgOpPOIbL: aJIKEHBI,
2.2 6 1 AIIEKTPOHHAS IIKOJIA
aJIKaINEHBbI, aJTKUHBI
https://resh.edu.ru/
Poccuiickas
2.3 ApoMaTudeckue yrieBo10pobl 2 JJIEKTPOHHAs IIKOJa
https://resh.edu.ru/
Poccniickas
[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U
2.4 X TIeDenaBoTKa 3 1 3JIEKTPOHHAS IIKOJIa
pep https://resh.edu.ru/
Hroro 1o pasneny 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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Poccuiickas

3.1 Cruptel. denon 3 AJICKTPOHHAS IIIKOJIA
https://resh.edu.ru/
Poccuiickas
Anpaerunpl. KapOOHOBBIE KUCITOTHI.
3.2 Crosbie >bHps 7 AJICKTPOHHAS IIIKOJIA
P https://resh.edu.ru/
Poccuiickas
3.3 YrineBoabl 3 DJIEKTPOHHAS IITKOJIA
https://resh.edu.ru/
Hroro mo pazueny 13
Pa3znea 4. A3oTconepxkamue OpraHudecKue coeuHeHust
Poccuiickas
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 2JIEKTPOHHAs IIKOJIA
https://resh.edu.ru/
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
Poccuiickas
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 3JIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
Htoro mo pazneny 2
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m KonTpoabubie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH Poccuiickas
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 JJIEKTPOHHAS ILIKOJIA
snemenToB JI. 1. MenaeneeBa https://resh.edu.ru/
Poccuiickas
Crpoenue Bemectsa. MHOroo6pasue
1.2 BelecTs 4 3JIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
Poccuiickas
1.3 XUMUYECKHE peakliuu 6 1 AJIEKTPOHHAS 1IKOJIa
https://resh.edu.ru/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
Poccuiickas
2.1 Mertainsl 6 1 AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
Poccuiickas
2.2 Hemerams 9 1 3JIEKTPOHHAs LIKOJIA
https://resh.edu.ru/
Poccuiickas
CBs13b HEOPTaHUYECKUX U OPTaHHUUYECKUX
2.3 - 2 AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/
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Hroro no pazneny

Pa3zgen 3. XumMus u ;Ku3HbL

17

Poccuiickas
3.1 XUMUS ¥ )KU3HD 4 AJIEKTPOHHAs 1IKOJIa
https://resh.edu.ru/
Wroro no pazueny 4
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

. Xumwus, 11 knace/ T'abpuensa O.C., O6IEecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemieHue.

. Xumwust, 10 xnace / T'abpuensa O.C. OOIIecTBO ¢ OrpaHUYEHHON
oTBeTCTBEHHOCTHIO "J[IPODA"; AkiimonepHoe o61iecTBo «31arenbeTBo

«IIpocsemenue».

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anexktponnas mkona https://resh.edu.ru/

https://infourok.ru/

https://skysmart.ru/

https://chem-oge.sdamgia.ru/



