


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBI CpEIHEro o0Iero o0pazoBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTrPaMMBbl, U
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS 00yUYaIOIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3oBaHue
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTEepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
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BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmiectBa. COBpeMEHHas XMMHsI Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOMIMMU MEISIMH U TNPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAaHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEHHI0 YydyeOHOro Marepuaja Hu 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHu4eckod XUMHM IOJy4YarOT pa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs MEPBOHAYAIBHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
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XUMHSD»  OOYyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOINYECKOTO 3aKOHA C OOLIETEOPETHUYECKUX U METOAOJOTMYECKHX IMO3WULIUM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o06o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMMHUYECKHX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
3JIIEMEHTAaMHU COJAEpkKaHMsI, UMEIOUMMH KyJIbTYPOJOTHYECKHM W NPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEJIIBHOM U IPAKTHYECKOU
NEeATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAaHWM, pelmeHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopMupoBaHUE y OOYyYaIOIIUXCS MHUPOBO33PEHUYECKONW OCHOBBI ISl TOHUMAaHMS
¢unocopckux uied, TaKMX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHMYeCcKOro Mupa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNW MYyTEM OSKCHEPUMEHTA H
pellieHusT MPOTUBOPEUMH MEXAYy HOBBIMU (akTaMM U TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPbS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmyaHe pemieHus 3aJa4  BOCIMTAHMS, PA3BUTUS W COLMAIM3ALUU
oOyJaroluxcs MPUHATHIE MPOrpaMMON MO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopMmHupoBaHHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30Boe€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pEUIEHUs MpoOJieM, TIOUCKa, aHajdu3a Hu
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B npakTuke npenojgaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
o0Opa3oBaHMsl, TaK U HA YPOBHE CPEAHETO 00I1eT0 00pa3oBaHMsl, IPU ONPEIECIICHUN
COJIEPKATEIIbHOM XAPAaKTEPUCTUKHU LEeJIed HW3Y4YeHUs MpeaIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
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JESITEIIbHOCTH YEJIOBEKAa W KaK OJHOTO M3 KOMIOHEHTOB MHPOBOM KydbTypbl. C
METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ K OIpeNeJCHHUIO LeNel H3ydyeHUs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJIAMH H3Y4YCHHS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsIFOTCA:

e (opmMupoBaHHE CHCTEMbl XHMHUYECKMX 3HAHMM Kak  Ba)KHEHIIeH
COCTAaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOM KapTHHBI MHUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (OpMUPOBAHUE U PA3BUTHUE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpETEHHS
YMEHHM OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCEIHEBHOM JKU3HH,

e DPa3BUTHE YMEHUU U CIIOCOOOB AESITEIBLHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copeprkaTelibHas XapaKTepUCTHKA IIeNiel U 3a/1a4 U3ydeHus
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblleld  CTeNeHH OTAAETCS  MpeArnovYTeHue
NPAKTUYECKOW KOMIIOHEHTE COJep)KaHWs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aluy, BJIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHHMSIMU aKTUBHOTO IOJIYY€HUs 3HAHUN U NMPUMEHEHHs UX B peajibHOW >KU3HU
JUTS PEIICHUS TPAKTHUECKHX 3a71ad.

B cBs3W ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

ajanrtanus 00yJaromMXcs K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILETOCS MHpA,
dbopMupOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHMsIX, CBS3aHHBIX C BEIIECTBAMH U MX
NPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), UMEIONINX YHUBEPCAIbHOE 3HAUYCHHUE [UIsI Pa3IUYHBIX BHUIOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00paboTKu MHQPOpMALIUU,
HEOOXOAUMBIX [JIsi TPUOOPETEHUsl OIbITa JESTEIBHOCTH, KOTOpas 3aHUMAaeT
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BaXHOC MECTO B II03HAHWW XHMHH, a TaKXe I OLCHKH C IO3UIUH
DKOJIOTHYECKON OE30MacCHOCTH XapaKTepa BIUSHUS BEMIECTB M XWMHUYECKHX
MIPOIIECCOB HA OPTaHW3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTSMH, UCIIOJIb30BATh
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAYYHO-TIOMYJISIPHON HH(POpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U PAa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHSI, HAOII0IaTEIIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOJIUMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHA XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYCCKOW
HAIPaBICHHOCTH XUMHUU, €€ BaXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOTHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUSI HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPHUPOJC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCIIOJIb30BaHUs TMOJIYYCHHBIX 3HAHWHM I TMPUHATHS TPaMOTHBIX PEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBJICHUSMHU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAayYHBIC
IPEIMETHD».

OO111ee yncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrapisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COCUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHHUS BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUIA psifl. DTUIEH U NPOINUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOyragueHn-1,3: cTpoeHue, BakKHEUIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKUE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
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cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAyYeHue u npumeHnexue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
Pa3IMYHBIM KJIACCAM.

[IpupoaHple MCTOYHUKM YIVIEBOXOPOAOB. lIpupoaHslii ra3 u IONyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKUW), nupoau3. I[Ipomykrer
nepepaboTku He(pTH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEPUMEHTAIBHBIE METObl M3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAaKOMJIEHME C oOOpa3lamMu IUlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHUECKON PabOThI: MOJyYEHUE ITHIIEHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

Kuciopoacoaep:kamue oprannyecKkue coelMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M OJTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuMW C AaKTUBHBIMU MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIOaToOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoBeka. [ [pumenenune rauueprHa U 3THIIEHTJIKOJIS.

®deHon:  CTpOCHHE MOJIEKYNbI, (PU3NYECKHE U XUMHUYECKHE CBOMWCTBA.
ToxcuuHocTh PeHona. [Ilpumenenue gpenona.

Anbaerugpl U kemowuwvl. DopManbIeTrUi, alETAIBICTUl: CTPOCHHUE,
dbuznyeckre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMS,
KauE€CTBEHHbIC PEAKIINH), TOJIyYEeHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TpeJebHBICE KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KUCJIOTHI: CTpoeHue, (hU3nYecKrue U XMMHUYECKUEe CBOWCTBA (CBOMCTBA,
oO1ue Jijis Kjiacca KUCJIOT, peakius dTepudUKaIlum), MoaydeHrue U MpUMEHECHHE.
CreapuHOBasi W OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENIM BBICIINX KapOOHOBBIX
KHCIIOT. Mplla Kak COJTH BBICIIIUX KaPOOHOBBIX KHUCIIOT, KX MOIOIIEE ICHCTBHE.



Cnoxnple 2(QUpHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. [ wmmponus
coXHBIX hupoB. XKupsel. ['uaponus xupos. [Ipumenenne xupos. buomornyeckas
POJIb KUPOB.

VYrneBonpl:  cocTtaB, KiaccUUKalUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — npocTeimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
runpokcuaoM Mmeau(ll), okucnenne aMmuadHbiM pacTBOpoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
Henono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmania (TUApOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
IpoBeJCHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCJIEHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
MIPOBENICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

Pacuérnble 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHl KaK aM(pOTEpHbIE OpraHUYecKhe coeAruHeHus. Puznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak npuUpOAHBIE BBICOKOMOJIEKYJApHbIE coenanHeHus. llepBuunas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUPOJIN3, IEHATYpAllMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
HaOJIOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIIS U TTOJIMKOHIECH CAITHSL.



DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3llaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB.

MeXnpeaMeTHBIC CBSI3H.

Peanm3arus MeXnpeIMETHBIX CBA3CH MPU M3yUYECHUU OPTraHNYECKONH XUMHUH B
10 kiacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIASITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuuKaius, NepuoaudHOCTh, HAOIIOICHUE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICJIHPOBAHHE.

®dwuszuka: wMaTepusi, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKyIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE HCKOMAeMbI€, TOTLIIMBO,
pecypchl.

TexHONOTHs: TNHIIEeBBIE MPOAYKTH, OCHOBBI PAlMOHAIBHOTO THUTAHUS,
MOTOIIIME CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MaTepuabl U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil sneMeHT. AToM. Sapo aroma, H30TOMNbL. DIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/iejieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAITUs AaTOMOB.

[Tepnonnueckuit 3akoH u l[leproandeckas cucteMa XUMUUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYINaM MU MepUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B Pa3BUTUU HAYKHU.
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CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. BuAbl XHUMHUYECKOW CBSI3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJICHTHONM XWMHYECKOW CBS3M (OOMEHHBI W JOHOPHO-
akuentopHsiil). Bomopomnast cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMmax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCTMHEHU . Howmenknatypa
HEOPraHUYECKUX BeIIEeCTB. ['eHeTMyecKkas CBA3b HEOPraHWYECKUX BEILIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHbIM KJIaccaM.

Xumuueckass — peakuusa. Kimaccupukanuss —XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIMSX.

CKOpOCTh peakliH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOppl, BIUAIOIIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHble U ciadble 35ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCIUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadiui «Ileprogudeckas cucrema XuMuaeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNied KPUCTAUIMUECKUX PEHIETOK, HaOJIoACHUE U
OMKCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWUKATOPA, pPEaKIUMH HWOHHOTO oOMeHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHue pa3uuHbIX PaKTOPOB HA CKOPOCTH
XAMHYECKON PEAKLIUI.

PacuétHrble 3amaun.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUETBI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilonoxxkenue HemeraiuioB B llepuomnueckor  cucreme
xumudeckux snemeHToB [[. Y. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
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@du3nyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAJUIOB (HAa mpuMepe
KHCIIOpoa, cephl, pochopa u yriiepoaa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COCUHEHHU.

Meramnel. Ilonoxenne meramnoB B [leprognueckoil cucremMe XMMHUYECKUX
anemenToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O6mue usnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMHUUYECKUI P HAMTPSYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA Ba)XHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
M3YYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCTIIEPUMEHTAJIBHBIX 3a/a4, HaOJI0OJIEHHEe M OIMCAaHHE JEMOHCTPAllUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHUS C PACcTBOpaMU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMuu B 0O€CrieUYeHUM DKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOM
0e30macHOCTH, Pa3BUTHH MEAHWIHHBL [loHSATHE O HAyYHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJTYYEHHUsI BAXKHEUIIIUX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUAIOB: BaXHEUINNE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIMOHHbIE MaTepHaybl, KpacKd, CTEKJIO, KepamHKa,
MaTepualbl JJIsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHsIe CBSI3H.
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Peanuzamuss  MeXnpeaMEeTHBIX  CBsi3el MNpu  M3ydeHUH  oOmeil u
HEOpraHW4YecKor XUMHUH B 11 Kjacce ocylIeCTBISIETCS YEpe3 UCIOIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISIOIIMXCS
CUCTEMHBIMH JIJIS1 OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

dusuka: MaTepus, YHEPIrHsi, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0AKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUIM YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- u
MHUKPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pecypcsl.

TexHonorusa: XUMHYECKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJICTBO, MHILEBas
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX IIpenapaToB, NPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
AIIEKTPOHHAS MPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEAHEro OOIIETo
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oO0pa3oBaHusl BbIJIECIEHBI CICAYIOIINE COCTABIISIONIHUE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAULIMIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIMYKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMd POCCUHCKOTO TpaKJAHCKOro OOIIEeCTBa, MPUHSTHIMA B OOILIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpMHPOBAHHOCTh OMbITa MO3HABATEIBHON M MPAKTUYECKOW JEATEIBbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHUsI 00YYAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;
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MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHHUI B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YI€OHON ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAydYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOKEHHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAyKU €CTh PE3yiabTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHHU U TMOCIEIYIOIIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

MOHUMAHUSI IIEHHOCTEH 3I0pOoBOTO © 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJroicHUsT TpaBWJI Oe30macHOro oOpalleHus C BEUIeCTBAaMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:
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KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIEA0BATEIbCKOM
NEATEIbHOCTH, OOILIECTBEHHO IOJE€3HOM, TBOPYECKOM MW  APYIHMX BHJAX
NEATEIBHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a1ad
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IKOJIbI);

UHTEepeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHI Pa3IMdHOTO poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYyLY, JIIOASIM TPyAa U pe3ylibTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJbHON TpaeKTOpUU
oOpaszoBanusi, Oynymed mnpodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1I€JIECO00PA3HOr0 OTHOILIEHHUS K IPUPOJIE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

NOHUMAaHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOOJIEM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMM IS
pELIeHNs BOIPOCOB PALIMOHATIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOTO HEMPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKpYKaKIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUI U PEIOTBPAILATD UX;

HaJIM4YMs Pa3BUTOrO IKOJIOTMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOU HaIlPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLMAIBHOU
IIPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeUUMPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
(GbOopMUPOBAHNMN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbI U YEJOBEKa, B
NMO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI,

yOexAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHH IS  COBPEMEHHOMU
UMBUJIM3AMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOW pOJIM B
CO3/IaHMU HOBOM 0a3bl MaTepUAIbHON KyJIbTYpHI, PEIICHUH INI00ATBHBIX MPoOIeM
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YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM METUIIMHBI, OOECICUYCHUU YCIIOBUI
YCIEIIHOTO TPpyJa M SKOJOTHYECKH KOM(OPTHON JKM3HU KaXKIOrOo dIeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IIOHMMAHMsI CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMbl€ 3HAHUS JJI aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEr0 MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 000CHOBaHHbBIE 3aKIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJTYYECHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus mpoOsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEphIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHI0O HOBBIX 3HAHMWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM
NEATEIBbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XUMHUs» Ha
YpOBHE cpeaHero olI1iero 00pa3oBaHus BKIIOUYAIOT:

3HAUMMbIE IS dbopmupoBaHUs MHPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEeUUPUKY METOJ0B IMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, HayYHbId (akT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieIOBaHNe, HAOTIOIeHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBbIC yueOHbIC JEUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

peryJisiTUBHbBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUIHOHATBHOU
I'PaMOTHOCTH U COLIMATIEHOM KOMITETEHIIMH 00YJaroIInXCs;
COCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHBIC YUCOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAKT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH ¥  PETYyJISTUBHBIMU
JICUCTBUSIMU.
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OBaanenne YHHBeEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATENbHO  (QOpMyJIHpOBaTH U aKTyallU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LEeNU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTHU C MOCTABJICHHBIMU IEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICIISATh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBSA3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJisd KJIAcCCUPUKAIIMU BEIIECTB WU
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh PUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJIeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpUBAEMbIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJIC/ILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuu — TPU PEHICHUU YYCOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKUunii;

dbopMyIMpPOBAThH MENN U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BAaTh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJI0M
MpoIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000111€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOAETaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOM
JEATEeIIbBHOCTH, MPOSABISITE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIbHOMY

18



IOMCKY METOJIOB pPELIEHUs] NPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3JInYHbIX
METO/IOB [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WHAOOPMALIMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTABIICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HENPOTUBOPEUYUBOCTH;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
orbope wuHpoOpMaLUMU, HEOOXOAUMON [UIsl BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuOOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAyeCTBE CpeacTBa NpH paboTe C
XUMUYECKON uH(pOpManuend: MPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

UCIIONIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISIHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ1aBaTh BOIMPOCHI MO CYHIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUaJIora U/Win
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (GOPMYJIHpPOBATh CBOU  TPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

BBICTYNATh C MpE3eHTalUell pe3yJbTaTOB IO3HABATENBHOW JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITOJIHEHUN
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOTro npoekTa u (OpMyJIUpOBaTh BHIBOIbBI
10 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenessis €€ Lead M 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TNpejaraéMblii ajroput™m ACHCTBUN mpu
BBIMIOJJTHEHMM Y4E€OHBIX UM HCCIIENOBATEIbCKUX 3aj7ady, BblOMpaTh Hauboiee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs ¢ Yy4E€TOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIHSIX;
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OCyHICCTBJATE CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOdHaIn3a
H CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHbIe pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOH  COCTaBIISAIOILEH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHpA, POJIM XUMHM B IIO3HAHWM SIBJICHUHN
OpupoAsl, B (QOPMUPOBAHMUU MBIIUICHUS W  KyJbTYphl JIMYHOCTH, €€
(yHKIHMOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEHIeHUS] IPAKTUYECKUX 3a7a
U 9KOJOTM4e€CKHM 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3[0POBBIO M MPHUPOAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHA (XMUMHYECKHI DJIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass U COKpalEHHas), MOJb, MOJIIpHas
Macca, MOJIApHBIH OO0BEM, YIJIEpOAHBIM CcKeneT, (yHKUMOHAJbHAs TpYIIa,
paguKall, U30MEpPHs], U30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIJIEBOAOPOBI,
KHCJIOPOA M a30TCOJAEpkKAIIUE COCAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHX
SBJICHUM, (PAKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCHOJIb30BAaHUU BaXKHEWUIIMX OPraHMYECKHUX BEUIECTB B OBITY U
IIPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, WCIIOJb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPAICHUN OPTraHUYECKUX COCTUHEHNN;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
W3TOTaBJIMBAaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BEUIECTB JJI WJUIFOCTPALHUH HMX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;
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c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIACCy/Tpynne COequHEHUN (yIJIeBOJOPOABI, KHCIOPOA U a30TCOACPIKAIINE
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTb KM Ha3BaHUSA II0
cucremarudeckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
ATWJICHTJINKONb, TIHIEPUH, (eHOoN, (HOopMalbIeTH I, aleTaabIeTH, MypaBbHHAS
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOPMHUPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPTaHUYECKUX COSAUHEHUSIX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh, yMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, dTaH, ATHJICH, MPOIMJICH, alleTHJICH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METAHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TIIALEPUH, (PEHOJI, aleTalbJeru, MypaBbiUHAasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsI KHCIIOTa), MILTIOCTPUPOBATh TEHETHIECKYTO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIUHA C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (He(pTh, NTPHUPOAHBIM Ta3, Yyrojib), CHOCOOBI HX MEpepadOTKH U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IMepepaboOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJIHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUHU BEIIECTB U
XUMUYECKUX SBICHHUN (HAOII0ICHNE, N3MEPEHNE, SKCIICPUMEHT, MOJICTTUPOBAHNUE),
WCIIOJIb30BAaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS ISl TPUHATHS pEIIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBSA3aHHBIX C BEIIECTBAMH H HUX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIO ¥ J1TabOpaTOpHBIM OOOPYJOBAaHWEM, a TAaKXKE MpaBuia OOpamieHus ¢
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BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBIMOJHATH XUMUYECKUH
HKCIIEPUMEHT (TIPEeBpaILEHUs OPTraHUYECKUX BEIIECTB MPU HArPEBAHUHU, MMOTYUYEHUE
TWIIEHA M W3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIC PEAKIUU OPraHUYeCKHX
BEILIECTB, JICHATypalus OCJIIKOB NMpPU HArpeBaHUH, I[BETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBHMHM C TpaBWJIAaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEJCTABISATh PE3YJIbTATHI
XUMHUYECKOTO JKCIEpUMEHTa B (opMmMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTEepHET U IpyTrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  MpaBUiIa  HKOJIOTUYECKU
L€JI€CO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOH JEATEIBHOCTH B LEIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICMCTBHSI HA KUBBIE OPraHU3Mbl ONPENEIEHHBIX OPTAHUYECKHX
BEIECTB, MOHMMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBUIEHUSI W TNPEIOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaX IO3HAHMS BELIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpailins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUSDY OTPAXKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a/1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN

cpene;
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BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3orom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYyJa, MOJb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHMCIICHUS, XUMHUYECKasl CBA3b
(KOoBaJICHTHas1, HOHHAs!, METAJUIMYECKasl, BOAOPOIHAs ), KPUCTAININYECKas PEIIETKA,
TANBl XUMHWYECKUX  PEAKUHM, PacTBOpP, DJIEKTPOJIUTBI,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMM, XUMHYECKOE DPABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUSA dHEPIUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHMMAHMS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHMX SIBICHHUN, (PAKTOJIOTMYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U 0€3011aCHOM UCIOJIb30BaHUU BAKHEHIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKA,

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPHU
ONMCAaHNUN HEOPIaHWYECKHUX BEILECTB U UX IPEBPALICHUN;

C(OPMUPOBAHHOCTh YMEHUU HCMOJIb30BaTh XUMHUECKYIO CHUMBOJIUKY JUIs
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblii ra3, YIJIEKHCIBIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHhEBAs COMA, TUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJ€HTHAsl, MOHHAs, METAJUIMYECKAasi, BOJOPOJHAsA) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
VOHHAs!, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIUHCHUM,

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpEACNIEHHOMY Kiaccy/TpyIe
COEIMHEHUU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJLIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
U. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, O0BSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
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xumudeckux snemeHToB JI. M. MennueneeBa, WCIONbB3ys NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTammy, «IHEPreTUYECKHE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTHA MU3MEHEHUSI CBOWCTB XMMUYECKHUX JIEMEHTOB U UX COCIUHEHUM
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

cOPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHWX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XMUMHUYECKUE PEAKIUU TIO0
pa3IMUHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarupyrolinx BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTENECHEW OKMCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, Y4acTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IHUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHA, YUUThIBAS
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEaKIMH, MOATBEPKAAIOIINE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaClO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPaCKpbIBaTh CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATHUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (npunuun Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XWMUYECKHE TIPOIECCHI,
JIe)KAIIME B OCHOBE NMPOMBIIUIEHHOTO IOJIYyYEHUsS CEPHOM KHCIIOTHI, aMMHAKa, a
Takke CHOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHHUS C HCIOJIb30BaHUEM
MIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEAKIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKkra peakidd Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPAILCHUS U COXPAHECHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM ¥ JTaOOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBWia OOpaIeHus: C
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BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBIMOJHEHUIO JTa0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBIMOJHATh XUMHUYECKHUN
HKCIIEPUMEHT (pa3jioKeHUe IMEepPOKCHa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENIECIICHNE Cpelbl PACTBOPOB BEMIECTB € MOMOILBK YHUBEPCAIBHOTO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKlvy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakluuu Ha cyinbdar-, kapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUSI, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1a4d [0
TeMam «Metaiey U «HeMmeramibl») B COOTBETCTBHM C MPaBWIAMH TEXHUKU
0e30macHOCTH IpU OOpaIlleHUHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pPYI0BaHUEM,
NPEACTABIATh PE3YNbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKkUil U (HOpMYIUpOBaTh BBIBOJBI HAa OCHOBE
ITUX PE3YNbTATOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, TMOJY4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBWJia  AKOJOTHYECKHU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAaHEHMsS CBOEr0 3I0POBbA M OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMACHOCTh BO3/CHCTBUS HA )KMBBIE OPTaHU3MbI ONIPEIETEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBIIEHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAaX IO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1
' aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 IIpupoaHbIE HCTOYHUKH YTIIEBOLOPOIOB U 3 1
' ux repepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 P 7 1

Crnoxubie 3¢upbl
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3.3 YrineBoabl 3
Wroro no pazueny 13
Paznen 4. A3oTconep:kaniye oprannyeckue coenHeHus

4.1 " Ammnbi. AMHHOKHCTOTHL. Berkn 3
Hroro mo pazneny 3
Pa3zaea S. BeicokomoieKyIsipHbIe COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpouabusie Ilpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanyueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertasmibl 6 1
2.2 Hewmeramisl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

29



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHO€E 00IIIECTBO
«3narensctBO «IIpocBenienue»
Xumus, 10 knace/ Pymsuruc I'.E., ®enpaman @.I'., AKiinoHepHoe o0111eCTBO

«3narenbetBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA

INapa H.H. Xumus ypoku B 10 xiacce: nocobue ais yuurens. Mocksa:
IIpoceenienue, 2014

I"apa H.H. Xumus ypoku B 11 knacce: nocobue ansa yuuresns. Mocksa:
[Ipocsemienne, 2014

Paneuxuii A.M. Xumus. unaktudyeckuit matepuan. 10-11 kmaccel: mocodue

JUTSL y9UTeNen o01eo0pa3oBaTeIbHbIX yupexkaenuil. Mocksa: [Ipocsemienue,

2011

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
MHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/
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http://www.school.edu.ru

http://www.fipi.ru

31



