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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MTPOrpaMMbl CpeAHEro oOIIero oOpa3oBaHMs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peaqu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0OB K pa3pabOTKe MPOrpaMmbl MO XUMHUH, K OINPEACIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyaibHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTAaTOB OOyUYEeHHS W TpPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TalloOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHhI
YeN0OBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercs Xumuueckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESICHbl B
nmporpaMme N0 XUMHU € Y4ETOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEepPUATHHOM >KU3HU OOIIECTBA, a TaKXKe C Yy4ETOM
oOlmMX 1efaed M MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHCHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIIOBHEM YCHEIIHOIO
Tpyda M XKHU3HU Kaxaoro uieHa odOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HAalpaBlieHa Ha pEIICHHE
r100anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPAHBI 37J0POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHb
U3YYEHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 MM s BBIPAOOTKM MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOHKEHHS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass MU HeopraHUYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XMMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW IPU HW3yYCHUH
npeaMera o0OecrneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» c(popMupoBaHa B MporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3Yy4YEHHI0O ydeOHOro marepuajia u 0OO0ycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIECKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TMOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus MepBOHAYATIbHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUsS» 0a30BOro ypOBHSA
paccMaTpuBaeTcs M3yYEHHbIH Ha YpPOBHE OCHOBHOTO OOLIEro o0pa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHHUH, a TAKKE O XMMHUYECKHUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgercs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ POJib B IMO3HABATEIBHOW W IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIMYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
NPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMeTa  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  HA
(dbopmupoBaHrEe y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
bunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IMPUPOJHBIX SBJICHHA IyTEM OKCIIEPUMEHTAa U
pEelIeHUs] MPOTHUBOPEYMII MEXKIYy HOBBIMH (DakKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHMYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHus 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OoOy4YaronMxcss MPUHATHIE MNPOrpPaMMOM IO XUMHUHU MOJAXOJbl K OIPEACIICHUIO
CONlEp)KaHUSI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBHH, HUMeEIOMMX 0a30Boe 3HAUYCHHE IS
pa3iMyYHBIX BHJOB JESATEIIBHOCTH: pEeUIeHWs MpoOsieM, MOWCKa, aHalu3a U
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TAK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPH OMPECICHUH
COJIepKaTEeNIbHOM XapaKTEepUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAUIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEHd W3y4YEeHUs
MpeMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (dopMHpOBaHHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIbHBIEC 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE sI3bIKa HAYKH, YCBOCHUE M TMOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHHSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IaX IMO3HAHMSI
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOMAMMBIX Il MPUOOpETEHUS
YMECHHI OpPHUEHTUPOBATHCS B MHPE BEIISCTB M XUMHYECKHX SIBICHHUH,
UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MacHOro o0paIieHus ¢ BEIIECTBAMM.

Hapsigy ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
IpeaMeTa B MpOorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero oolmiero oopasoanus. CeroaHs B
MpErNolaBaHiy  XUMHH B OOJIBIIEH CTEMEHW  OTHAETCA  MPEINOYTCHUE
MPAKTUYECKONM KOMIIOHEHTE COJIEp>KaHUs OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpPraHMU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HAHWN, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHUS 3HAHUN W NMPUMEHEHUS WX B PeaTbHOW KU3HU
JUTSL pEIIeHUs TTPaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]a4H, KaK:

amanTausi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMHupoBaHHEe y OOYYAIOIMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINH), WMEIOIIMX YHUBEpPCAJIbHOE 3HAYCHUC JUISI PA3JIMYHBIX BHUIOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWM XUMHH, a TakXKe JJs OICHKH C TO3UIUN
HKOJIOTHYECKON OE30MMacHOCTH XapaKTepa BIHMSIHHUS BEIICCTB M XUMHUYCCKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 110 XMMHH B COOTBETCTBUH C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

¢dbopMHpOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUH TI00alIbHBIX MpoOsieM
paIMoOHAIBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe MNPUOOPETEHUs OIbITa
UCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM Ui TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOUN o0sacTu «EcrecTBeHHO-HayUYHbIE
pEIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JJIs1 U3YUEHUSI XMMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKMX BemecTB. [omonorus, wu3oMmepusa. XHMHYECKas CBsA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPraHUYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPraHUYECKUX BELIECTB
IIpU HarpeBaHuu (II1aBjIeHHEe, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMeIleHUsT M TOPEHMsI), HAaXOXKACHHE B IMpPUPOJE, IOJyYEeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuMy THIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALlUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), [TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINe
XUMUYECKHE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TMPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
rOpeHus), MoJy4YeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QpuU3MyYeCcKHe W XMMHYECKHE CBOMCTBA
(peakuu raJjoreHMpOBaHMsSI U HUTPOBAHUSA), MOIYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMmuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NONyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIICHU:
O3HAKOMJIEHHME C oOpaslamMu IlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOYKTOB PEAKILIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMH MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTIIUKOJIS.

deHoM: CTPOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
¢u3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNibHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjiacca KUCIOT, Peakiysl 3Tepu(PHUKaUK), MOTyYeHUE U TPUMEHEHUE.
CreapuHoBasi U OJICMHOBAas KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblj1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsel. 'naponus xupos. [Ipumenenne xxupoB. buonorunueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCH(UKAIMSA  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), oxkucneHnne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJECHUE B MpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. Potocunres. pykTo3a KaKk U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NyYecKne U XUMHYECKHE CBOWCTBAa Kpaxmaya (THIpOJu3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KaUYE€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHUE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbBIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IPOBEICHHUE NMPAKTUYECKON PabOThI: CBOICTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOYKTOB PEAKIIUH).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHas,
BTOpPMYHAs M TPETUYHAS CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ZICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMNBITOB: A€HATypalus OelIKOB Npu
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJISAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU M3YYEHUU OPTaHUYECKON XWMUH B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTeCTBEHHO-HAayUHbIE OHATHS: SIBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(UKaius, MepruoJUIHOCTh, HAOIIOICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €UHUIIBI UX U3MEPEHMUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKOMAEMbIE, TOIIUBO,
pECypCHlI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYecKuil snaeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOHPUTYpAIIKS aTOMOB.

[Iepunonnueckuit 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U [leproamdeckoid cucCTeMbl
xuMmudeckux sieMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEpUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJICHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenxknatypa
HEOPraHUYECKHX BeIIEeCTB. [‘eHeTudeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUAIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIe U cliadbie IeKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa Xxumuueckux sneMentoB [, .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIBHOIO HWHIWKATOpA, PEAKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaAKIUm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXMUMHUYECKHAE PACUEThl, PacCU€Thl C HCIOJIB30BAHUEM IIOHATUS «MAaCCOBAs
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxxenne HemetaiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHUIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIIINX HEMETAIUIOB U UX COEIUHEHUN.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XWUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
OKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0uei, KaYECTBEHHBIE PEeaKI[MU Ha KATHOHBI METAJLIIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BelecTBa MU 00bEMA ra3oB MO U3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHuSA ¥ KM3Hb

Ponp xuMuu B 00€CrEUEHUM SKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIIHHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTEepHUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepualbl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: IpaBUiia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3ed TpW  WU3yYyeHUH oOmed u
HEOpraHu4ecKorM xuMuu B 11 Kilacce OCyIIECTBISETCS Yepe3 MCIO0JIb30BaHUE Kak
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUM, TaK W TIOHSATUM, SBIISFOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKALNS, TEePUOJAUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI M CAMHUIIBI MX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC MOPOJIBI, TIOJIC3HBIC UCKOTIAeMbIE, TOTLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX IpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TMPOTpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIM MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CJICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HAJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANMHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMaMM Y TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEILHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4YaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
YaCTHU:

1) rpakaaHCKOro BOCIMTAHUA:

OCO3HaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTAaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEeHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH,

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEIUI0
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHUBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHWE M IMOCTYNKH CBOMX TOBApPUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCJIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpEeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATEeTLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPYECKOW U  JPYrUX BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NMPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUU
oOpa3oBaHus, Oyayuied mnpodeccun M peau3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

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

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJOTMYECKUX MPOoOJieM, BIUSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNBb30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
MPUPOIHON Ccpejie, YMEHUSI MPOTHO3UPOBATh HEOJAronmpHUsTHBIE AKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeUUKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
dbopMHUpOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKPYXKAroIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS;

yOeXKJAEHHOCTH B  0COOOW 3HAYMUMOCTH XUMUU JJISI  COBPEMEHHOM
UUBUJIM3AIUM: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPoOIeM
YCTOMYHUBOIO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, NMUIIECBOU U
HKOJIOTUYECKON 0€e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTHU HCIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYKAIOIIEro MUpPa U
IIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTETBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtamnpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS  OOy4YaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHATHUS, OTPaXKaIOIINe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOTIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIBbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BATh OCBOEHHbIE

MEXKIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBUS B IO3HABATEIILHON U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMU YueOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKme JecTBUSI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesiTh LENH JIeITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS JUIsl OOBSICHEHUSI OTACIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCyXICHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSThH B MPOIECCE NO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPE/ICTABICHNUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMmylia, ypaBHEHHE XHUMHYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKuuii;

(GopMyIupoBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI M1 (DOPMUPOBAHMS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NOMyJisipHas JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaMM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(GbopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMALMK, HEOOXOAMMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAaeMOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB IMO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peain3aluil y4eOHOTO mpoeKTa U (OPMYyIUPOBATHh BBHIBOIBI
o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYXK/ICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Iend W 3aJadd, KOHTPOJIMPOBAaTh U TO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jiaraéMblii aJIropuTt™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b (dEeKTUBHBIN CMOCO0 HMX penieHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUM O
BCIIIECTBAX M XUMHYECKUX PEAKIIHSIX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBJICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpallEHHAsA), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COECUHEHUS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (DAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COSTMHEHMUI;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
GopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUM XHMUYECKUX pEaKLuH,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUM YyCTaHaBIUBATh MPHUHAJJICKHOCTh HU3YyUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIpPEACIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yIrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKALIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IIO
cuctematudyeckoil HomeHknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTACJIbHBIX OpPraHUYECKUX BEUIECTB (ITWIEH, IMPONWIEH, AalleTHIICH,
ATWJICHTJIMKOJIb, TIUUEPUH, (EHON, (popManblerus, aueTalibIeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIO0TA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaThb  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
Oyramguen-1,3, merunOyramueH-1,3, OEH30J7, METAaHOJ], ATAaHOJ, STUJICHTIIUKOIb,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOHOIO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI HX MepepabOTKU W
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJII0AeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U J1aOpaTOPHBIM OOOpYJAOBaHUEM, a TaKXe MpaBWia OOpaIIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBaHUU, OJTyUEHUE
ATUJIEHA U W3YYEHHE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCIKOB MpU HArpEeBaHWM, I[BETHHIE pPEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHMEM, TWPEACTABIATh PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUNM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIhTAaTOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(oOpMaIMIO, TOJYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens [1JIK, mosicHITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPESJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YelI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CIIETIBIX M CJIA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIC pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATralOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30ToN, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHYECKAs CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAIUTMYECKasi, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIU, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPABHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAINIME B OCHOBE IMOHUMAHMS IPUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMacCHOM HCTIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIf
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHUM  XMUMHYECKUX  pPEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, raméHas
U3BECTh, HETallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUM OIPEACNIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAs, MOJIEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHnpneneeBa, ucnoib3ys NOHATUA «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COEAMHEHUU
0 nepuojaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c()OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHWE T'€HETHUYECKOW CBS3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPU3HAKAM (YUCIY M COCTaBYy pPEarupyrolliux BEHIECTB, TEILIOBOMY
s dekTy peakuuu, U3MEHEHHIO CTENEHEW OKHUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMM pPa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIE YPABHEHMSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCJIOBUSL, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

cOpMHPOBAHHOCT, YMEHHMM  PacCKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT pa3aIu4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHWH TIUJIAHUPOBATh M BBIMOJIHATH XUMHYECKHA
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENEHUE Cpeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKON PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE peaklMu Ha cyib(par-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «HeMmeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3YyJIbTaThl XUMHUYECKOrO OJKCIHEpUMEHTa B (QopMme 3ammcu
YpaBHEHUH COOTBETCTBYIOIIMX peaKIil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, IHTepHET U ApyTHx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKHUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/JaX TO3HAHWS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYyYalONIMXCs: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM KoutposabHbie (uudposbie)
Ne /o IpakTHyeckue
NporpamMmsbl Bcero paboTbi/ o0pa3oBaTte/ibHbIE
IIpoBepounbie padoTk! pecypchl
padoThbI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
1.1 CTPOEHHUsI OPTAHUYECKUX COCAUHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pa3nea 2. Yriesogopoabl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
9 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 |
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 |
ux nepepadoTka
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Cruprel. ®eHon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1




Hroro no pazgeny

13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no paznemny 2

OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME

34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM KonTpoJbHbIe (mu¢pposbre)
Ne i/ IpakTuyeckue
nporpaMmMsbl Bcero padorbl/ P o0pa3oBaTe/ibHbIE
IIpoBepounbie PavOTHI pecypcbl
padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
) BEIIECTB
1.3 XHWMHYECKUE PEAKIUN 6 1 1
Hroro no paszneny 13
Pa3nesn 2. Heoprannueckasi XuMust
2.1 Meraisl 6 1
2.2 Hewmeramibl 9 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHMUECKUX )
’ BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XUMHS U KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBO 4acoB I[aTa H3yYCHUA 3ﬂeKTp0HHBIe
Ne KoHTpoJibHbIE uudposbie
/i Tema ypoka Beero paGoThH/ IpakTHyeckne ITo Ilo o0pa3oBaTeJbHbIC
IIpoBepounbie padoTeI rLany baxry pecypcbl
(nemenst)  (mara)
padoTbI

[IpeameT opran4ecKo XUMHH,

€€ BO3HUKHOBEHHE, Pa3BUTHUE U 1 1

3HA4YCHHE

Teopust cTpOeHUSI OPraHUYECKUX

coenunenuit A. M. byrneposa, eé 1 2

OCHOBHBI€ MOJIOKEHUS

[Ipencrasnenue o

KJIaCCU(UKALMU OPTaHUYECKUX

BemecTB. HoMeHknaTypa | 3

(cucremaTuyeckasi) u

TPUBUAIIbHBIE HA3BaHUS

OpraHUYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOCHHE, 1 4

TOMOJIOTUYECKHH PSJT

MeraH 1 3TaH — IpOCTEUIINe 1 5

MPEJICTAaBUTENIN ATKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE, | 6

CBOMCTBa

OTWIIEH U IPOIHJIEH —

MPOCTEUIIINE MPEICTABUTETN 1 7

AJIKCHOB




10

11

ITpakTuueckas padota Ne 1.
«lonmydenue 3TUNIeHA U U3YYCHUE
€ro CBOMCTBY»

Aunkanuensl. byranuen-1,3 u
MetunoyraaueH-1,3. Ilonydenue
CHHTETHYECKOTO KaydyKa U
pe3UHBI

AJIKMHBL: cOCcTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTHUECKHH PSII.
AneTuiaeH — npocTenImit
MIPEICTaBUTENb AIKHHOB

Brprunciienus no ypaBHeHHUIO
XUMUYECKON peaKuuu
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ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

['eneTnueckas cBA3b
YTJI€BOAOPOAOB, IPUHAIEKALIIX
K Pa3IMYHBIM KJIaccaM
[TpupoaHbIe HCTOYHUKH
YIJIEBOAOPOAOB: PUPOAHBIN ra3 u
NOIyTHBIE HEPTSHbIE ra3bl, HEPTH
U TIPOJIYKTHI €€ mepepaboTKu
IIpupoaHbIE HCTOYHUKH
YIJI€BOAOPOAOB: IPUPOAHBIH ra3 u
HOIyTHBIE HEPTSHbIE ra3bl, HePTH
U TIPOJIYKTHI €€ mepepaboTKu
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Temarnueckast mpoBepoUHast
paborta 1o pazaeny
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«YTIeBOAOPOAB»

IIpenenbHble OHOATOMHBIE
CHUPTHI: METAHOJI U TAHOIL
Bonopoanas cBsizb
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MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIMLEPUH
@DeHOI: CTPOEHHUE MOJIEKYJIBI,
¢du3nveckre 1 XUMHIECKHE
CBOMCTBA, IPUMEHEHHUE
Anpreruapl: GopManbIaeTrua U
aneTanpaerul. AueToH
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OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAs U YKCYCHAsI
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[IpakTuueckas padbora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

CreapuHOBas U 0JIEUHOBAS
KHCJIOTHI, KaK IIPEACTaBUTENN
BBICHINX Kap6OHOBI>IX KHCIIOT

Mpb11a Kak coJId BBICILIUX
KapOOHOBBIX KUCIIOT, MX MOIOIIIEe
JeUCTBUE

CrnosxHble 3(pUpbl Kak

IMPONU3BOAHBIC Kap60HOBBIX
KHUCJIOT. FI/II[pOJ'II/IS CJIOXKHBIX

3pupoB
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Kupsl: runponuns, npuMeHeHue,
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OuoJioruyeckas POJIb JKHUPOB

YrieBoasl: COCTaB,
knaccudukanus. Baxneimme
MPEJICTaBUTEIN: TJII0KO034,
bpykrTo3a, caxaposa
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Kpaxman u nemnoinosa kak
MPUPOIHBIE TTOJIUMEPDI
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29
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Temarnueckasi npoBEpoOYHas IO

pazneny «Kuciopoacoaepxarine

OpTraHU4YC€CKUC COCIUHCHU )

AMMHBI: METHJIAMHUH W aHUJIMH

29
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31

AMWHOKHUCIIOTHI KaK aM(pOTEepHBIC

OpTraHUYECKUE COCAMHEHUS, UX
OMOJIOTHYECKOE 3HAUECHUE.
Ilentuapl
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benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS
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OCHOBHBIE TTOHATHUSA XUMUH
BBICOKOMOJIEKYJISIPHBIX
COEeTUHEHNN

OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHenwmii. [ImacTMacckr,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

33

34




11 KJIACC

Ne
n/n

KoauuecTBO 4acoB

KoHnTpoJbHbIE
Bcero padotsl/

IIpoBepounbie

padoThI

Tema ypoka

XUMHUYECKUHN DJIIEMEHT. ATOM.
DneKTpoHHas: KOHGUTypamus 1
aTOMOB

IpakTuyeckue
padoThI

[darTa usyyenus

IIo
TUIaHy
(nemesnsi)

Ilo

dakrty
(nara)

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMHYECKHX 3eMeHTOoB /I, H.
MenpeneeBa, X CBSI3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI

CBOMCTB XUMHUYECKHUX IEMEHTOB U

UX COEMHEHUH 10 IpynnaM u

nepuoaaM. 3HaueHue 1
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX deMeHTOB J[.1.

MeHpeneeBa B pa3BUTHH HAYKH

Crpoenue BemiecTBa. XuMUuecKast
CBSA3b, €€ BUJIbI; MEXAHHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3U.
Bonopoanas cBs3b

BaneHTHOCTb.

DNEeKTPOOTPULIATENBHOCTD. 1
Crenenb okuciienus. Bemecrsa




MOJICKYJIAPHOI'O U
HCMOJICKYJIAPHOTO CTPOCHUA

ITonsarue o JUCIICPCHBIX CUCTEMAX.
HctunHBIC 1 KOJIJIOUJHBIC
PacCTBOPBLI. MaccoBas JOJIA
BCIIECTBA B paCTBOPEC

Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCANHCHHIA.
[eHeTnyeckast CBsI3b
HEOPraHUYECKHX BEIICCTB,
Pa3IMYHBIX KIACCOB

Kiaccupukanus XuMHIecKux
peaKkirii B HEOPraHMYECKOU U
OpraHUYECKON XUMHUU. 3aKOH
COXpaHEHHUs MACChI BEUIECTB; 3aKOH
COXpaHEHHUS U TIPEBPAIICHUS
SHEPTUH NMPU XUMUISCKUX
peaKIusax

Cxkopoctb peakiuu. OOpaTumblie
peakuu. XUMUYECKOE PAaBHOBECHE

10

[TpakTuueckast pabora Ne 1.
«BnusHue pa3nuyHbIX (aKTOPOB HA
CKOpPOCTh XUMHUYECKOI peaKIfm»

10

11

DNEKTPOIUTHYECKAs TUCCOLUAITHS.
[TonsiTHE O BOAOPOIHOM
nokazatene (pH) pactBopa.
Peakmiu noHHOTO OOMEHA.
I'maponus opraHuyecKkux u
HEOPTraHWYECKUX BEIECTB

11




12

13

14

15

16

OKuCINTEIIBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH.
[TonsiTHe 00 1eKTpOIH3e
pacIuiaBoB ¥ paCTBOPOB COJICH

Temaruueckas mpoBepoyHas Mo
pazneny «TeopeTrueckre OCHOBBI
XUMU)

Mertanibl, uX MOJOKEHHE B
[lepuonnueckoii cucreme
XUMHUYECKHX 351eMeHTOoB J]. 1.
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus atoMoB. O0mIHe
¢u3nvecKkre CBOHCTBA METAIIIOB

CI1aBel METAILIIOB.

DNEKTPOXUMHUYECKUH Psift
HanpsHKEHUH METalljIoB

XUMHUYECKHE CBOMCTBA BaXKHEUIIINX

METaJIJIOB (HATPUiA, KaJuii,

KaJIbIIMA, MarHui, aIFOMAHAN) U UX

COEeIMHEHUN
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XUMHYECKUE CBOMCTBA XpoMma,
MEJIM U UX COCINHEHUN
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XUMHUYeCKre CBOMCTBA ITUHKA,
JKeJie3a M UX COeTMHEHUH

[IpaxkTuueckas padora Ne 2.
"Pemnienne sKCriepuMEHTAIbHBIX
3az1a4 rno reme «Meramuib»"

18

19

20

HCMCTEUIJ'IBI, HX IIOJIOXKCHUEC B
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21

22

[lepuoauueckoii cucteme
XUMHUYECKUX 3jieMeHTOoB J[. 1.
Menzeneesa u 0COOCHHOCTH
CTPOCHHS aTOMOB

duszndyeckre CBOMCTBA HEMETAJIJIOB.
AmoTponust HeMeTauioB (Ha
puMepe KUCIOPOaa, CEPHI,
docdopa u yriaeponaa)

XuMHYeCcKHe CBOMCTBA raJIOr€HOB,
Cephl U UX COCTMHCHUM

21

22

23

XuMH4YecKHe CBOMCTBA a30Ta,
docodpa 1 UX coeTMHCHUN

23

24

25

XUMHYECKUE CBOMCTBA YIJIEpOa,
KpEMHUA U UX COG)II/IHCHI/Iﬁ

IIpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIUHEHUU

24

25

26

O00011eHNEe U CUCTEMATU3 AL
3HAaHUH 110 Teme «HeMeTanae.
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PeaKui u
TEPMOXUMHYECKUE PACUETHI

26

27

[TpakTuueckast pabora Ne 3.
«Pemenne 3KCrepuMeHTaIbHbIX
3aga4 no reMe "Hemeraminr"»

27

28

29

TemaTnyeckas NpoBepoOYHast 1O
TeMaM «MeTamiel» 1 «HeMeTaminy

Heopranuueckue u opranudeckue
KkucioTel. Heopranuueckue u

28
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30

31

OpraHU4€CKUC OCHOBAHUA

AMpoTepHbIe HEOPTaHUIECKUE U
OpPraHUYeCKHUEe COCTUHEHUS.
['enernueckas cBs3b
HEOPraHUYECKNX M OPTaHHMYECKUX
BEILIECTB

Poab xumuu B o0ecrieueHuun
9KOJIOTUYECKON, YHEPTeTHICCKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
M€eIUIMHBI

30

31

32

[IpencraBnenwus 06 0OmMUX
HAaYYHBIX IIpUHIOHXIIaX
HPOMBIIUICHHOTO MOTYYEHHSI
B)XHEUIIIMX BEIECTB

32

33

34

Yenosek B MUpE BEUIECTB U
MaTepHaoB

XuMUs U 310pPOBbLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

33

34




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocsemenue»

» Xumus, 11 xmacc/ I'abpuensn O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «JIPODA»; Akninoneprnoe obiectBo «M3aaTebeTBO

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. O.C.I'abpuenss, I'.I".JIbicoBa «Xumus Metoandeckoe nocodrie — 0a30BbIit
ypoBeHb» - M.: Jlpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XuMHUs B TECTaX, 3a1adax,
ynpaxknenusix. 11 kmace» — M.: lpoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposbHbIE ¥ TpoBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacronbpHast kaura juist yaurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura mmst yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensH, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun 1o XuMuu



cocoObl ux pemeHus» - M.: «Ipoda», 2021rox.

7. B.I'. lenucoa «Xumus 11 kaacc moypodHsle TUIaHbI 110 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpaa» Yuurtens 2018ro.

8. M.A.Ps6oBa, Y .1O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, - M.:
Dx3amen, 2019r.

9. O.C.I'abpuensn, N.I".ocTpoyMoB « XMMUYECKUI IKCIIEPUMEHT B 11KoJe 11

Kiacc»; - M.: Ipoda. — 2019 roa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://www.yaklass.ru [{ludgpoBoit 06pazoBaTenbHbIN pecypc AJIsl KO
http://www.chemnet.ru ['azeta « XuMush» 1 callT i yuurtens «5 uay Ha ypok
XUMHI»

http://him.1september.ru Ennnas xosmekuus LIOP: [IpeameTHas KoteKuus
«XuMusD

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
skcniepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas onuMmIinaia mKoJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opraandeckasi XUMUsi: SJIEKTPOHHBIN YICOHUK TSI

CpPEIIHEH IIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JIEKTPOHHBIN Y4eOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJIEIK: XUMUS
http://www.chemistry.ru JluctraniimoHHas ouMInuaga mno XuMuu:

TGHGKOMMYHHK&HHOHHBIfI 06p8.30BaT€JII>HI>II\/'I IIPOCKT
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