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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopspkenue I[lpaBurensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GPI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
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 oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMHU YyUEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlmuX 1ened MW MPUHLMUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MMPA, OCO3HAHUSA B3aWMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaXI0ro uwieHa ooOmectBa. COBpeMEHHas XMMHsA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOmMMH LEISIMH W TPHUHIMIIAMUA CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEUIHOINO BKJIOYEHHUS B JKU3Hb COLMYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUSI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEro MHOTooOpasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHSs 00 H3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs NMEpPBOHAYATIbHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKHUX MO3HUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M INPUMEHEHHH, a TAKKE O XUMHUYECKHX PEaKIUIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM M NPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(MOpPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCA MHPOBO33PEHYECKOW OCHOBBI ISl TTOHMMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMM (aKTaMU U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4aronmMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MH(pOPMAILIK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONbITA MPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, MPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



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

e (OpPMHUPOBAaHHME CHUCTEMBl XHMHUYECKHX 3HAHUM KaKk  BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C HUCTOpPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA HeJied U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJIEp>KaHUs OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTS pEIICHUS TPAKTUUECKHX 3a71ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3luYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
IKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS YHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obmiero oopazoBaHusi, coctabisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KTACC OPI'AHHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUH

[IpenmMeT opraHM4YecKO XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTUE M 3HAUYCHUE B
MOJY4YCHUHU HOBBIX BEIIECTB M MaTepuaioB. Teopus CTPOCHUS OPraHUYECKHUX
coequHenui A. M. bytiepoBa, €€ ocHOBHBIE MoJI0kKeHUA. CTPYKTYpHBIC (POPMYJIBI
OpPraHMYeCcKuX BemecTB. [omoisiorus, wu3omepusa. XUMHYECKas CBI3b B
OPraHUYECKUX COCAUHEHUAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienre o KiaccupuKalud opraHuYeckux BeriecTB. HoMeHknaTypa
OpraHUYeCKUX COCAMHEHUM (CHCTeMaThuyeckas) W TpUBHAJIbHBIE Ha3BaHHS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKHUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJAbl HW3YyYE€HUS BEUIECTB M HX MPEBPAIICHUN:
O3HaKOMJIEHHME ¢ oOpa3laMh OpPraHWYECKUX BEIIECTB U MaTepuajaMh Ha HUX
OCHOBE, MOJICJTUPOBAHHUE MOJICKYJI OpPraHWYECKHX BEIECTB, HAOIIOJCHUE U
OIMCAHKUE IEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILICHUID OPTAaHUYECKUX BEILICCTB
IIpU HarpeBaHuM (IJIaBJIEHUE, O0YTJIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
MPOCTEHININE TIPEACTABUTEIIN aJKaHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBa
(peakuuM 3aMelnieHuss W TOPEHHMS), HAXOXKJACHHE B NPHUPOJE, TMOJIyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUIN psAl. DTUIEH U MPOIMUIICH —
MPOCTEHININE TPEACTABUTEIIN aJKCHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuMM THAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS |
MOJIMMEPU3AIINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuusi noiaumepusaruu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHUI P, ALICTHIICH
— TPOCTEUIIMI MpeACTaBUTENh AJKHHOB: COCTaB, CTpOeHHE, (U3UUYECKUE U
XUMHUUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUSI, TaJOTCHUPOBAHUS, THIpATALINH,
TOpPEHHUs] ), MOJyYeHUE U TPUMEHEHHUE.

Apensl. beH30m: cocraB, CTpoeHHE, (PU3HYECKHE W XUMHUYSCKHE CBOMCTBA
(peakuuy raJoOreHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U MPUMEHEHHE. 10.1y0:
cocmas, cmpoeHue, (uzuyeckue U  Xumudeckue  ceolicmea  (peakyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUS), NOIYYeHue u npumeHneHue. TOKCUUYHOCTD
apeHoB. |'eHeTnueckas CBSI3b MEXAY YIJEBOJAOPOJAAMH, IPUHALICKAIIUMHA K
Pa3IMYHBIM KJIaccam.



[IpuponHble HMCTOYHMKHM YIJIEBOAOPOAOB. IIpuponmHblii Ta3 W IONYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), mupoau3. [IpomykTer
nepepaboTku He(TH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYEHHUE STHIIEHA
Y U3Y4YECHHE €TI0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaepskamue oprannyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBrEe METaHOIa U ATaHOJIa HA OPTaHU3M YEJI0BEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4enoseka. [I[puMmeHenue riamneprusa U dTUIICHIJIMKOJIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIUNX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

YrneBonmpl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XMMHYECKHE CBOHCTBA (B3aUMOJEHCTBUE C




runpokcugoM meau(ll), okucnenne aMmmuadHbiM pacTBopoM okcuuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugoM Mmemau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBHE TIIMIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana C HOJOM),
IPOBEJCHHUE MMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTBHI.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4ecKue COeIMHEHMS.

AMUHOKHUCIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHEeHMs. IlepBruuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaOJI0ICHUE U ONMHCAHUE IEMOHCTPALIMOHHBIX ONBITOB: A€HATypalusi OEJIKOB MpU
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUU, CPEIHAST MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUNA:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanusanyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAIW3, CUHTE3, Kiaccu(ukanus, NepuoOJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepus, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYyIa,
DHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpaNbl, TOPHBIE MTOPOJBI, TIOJIE3HbIE UCKOMAEMbIE, TOILIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepruaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIACC OBHIIASA N HEOPTAHUMYECKAS XUMMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYecKuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. IJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U l[leproamyeckoil cuCTeMbl
xuMuueckux anemMeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOUN TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX MMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MW TepUojaaM.
3HaYeHue MepUOoANYECKOro 3aKOHA B pPa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[TonsTne o nucnepcHelx cucreMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 101 BeleCTBa B paCTBOPE.



Knaccudukanus HEOpPraHUYECKUX COECIMHEHUM. Homenknarypa
HEOPraHWYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3TUYHBIM KJIacCaM.

Xumuueckass — peakuus. Kiaccupukanuss XUMHYECKHX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHblie U ciadble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tabimun «llepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHUSIM XUMHUUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux syeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TajoreHoB, CEphl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucrteMe XUMHUYECKHUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mue usnyeckue cBoricTBa MeTaioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUYECKHUI psAJl HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, allOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCIMHEHUH.



OOmue cnocoObl monyueHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJEHUE U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
J7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMHU
KHCJIOT U IIEJI0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00ObEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO U3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
U3 BEILIECTB UMEET MPUMECH.

XuMHUA ¥ KU3Hb

Ponp xumumn B o0ecned4eHUH 5KOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHM MeAHMLMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOUIAX [POMBILIIEHHOTO
NOJIYYCHUS BaXKHEHIINX BEILIECTB.

UYenoBek B MHpPE BEIIECTB M MATEpUAJIOB: BAXKHEMIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuanbl JJIs 3JIEKTPOHUKH, HaHOMAaTepHallbl, OPraHUYECKUEe M MHUHEpaIbHbIC
ynoOpeHus.

XAMHSL W 3I0pPOBBE YEJIOBEKA: IPABHUJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanuss  MEXNpeaMETHBIX  CBS3ed TpW  M3y4YeHHH OOmed u
HEOPraHWYeCcKoN XUMHUHU B 11 Kjacce oCylIeCTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSITHUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJIsl OT/IETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIM (akT, rumoTe3a, 3aKOH,
TEOpHUsl, aHallu3, CHHTE3, KiIacCupUKalus, MEpUOJUYHOCTh, HAOIIOACHHE,
IKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEPEHHE, SBICHHE.

®duzrka: mMaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.



['eorpadusi: MuHEpabl, TOPHBIC TOPOJBI, MTOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO,
peCypCHlI.

TexHOmorusl: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIrus, MPOU3BOICTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIBCKOXO3AWCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHMS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

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

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YalolUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMHs» JOCTUTalOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMU  TOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs 1Mo peaju3alyy NPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMUHbIX BUJAOB YUEOHOU AESATENbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHUBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KXU3HU U B TPYAOBOM JAEATEIILHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

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



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAEKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIIBLHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MIpeCTaBICHUsT 00 OKPYXKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI00aIbHBIX TIPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKHU3HU KaXKIOTO YJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIbHOCTH;

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

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 0OIeHayYHbIE TMOHATHUS, OTpa)karollne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOTI0IeHNEe, N3MEPEHNE, YKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIHTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTU W MPOTUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHUE XHMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJI1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS Y BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB MCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, IMPUMEHEHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYNBOCTD;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTHUYECKNE) 3HAKU U CUMBOJIBL, (hOpMyJIbl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIoTa W/WiIH
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIE0BAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJTHEHUM Y4E€OHBIX M HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUECKUI Psill, TOMOJIOTH, YTJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESATEIBHOCTH YEIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY MJis
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc()OPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBaTh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takkxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMWIICH, AllCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEI[ECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHH C MHCTPYKIMSIMHU TIO BBITOJHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TpaBUjia  DKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, mosicHATh, Ha mpumepax CIocoObI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKasl CBS3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUMN S3BIK XUMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEIIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(OpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETallIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOJIOPOJIHAS]) B COCIMHECHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEUIECTBA (aTOMHAas, MOJIEKYJISpHAasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (TPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEepUoanYecKoro 3akoHa [l.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMHUYECKHE CBOMCTBAa HEOPraHWYECKUX BEIIECTB  PA3JIMUHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pEarMpyrolluX BEUIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUU COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMIHBIX
THUIIOB, MTOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pEeaKIMii HOHHOTO OOMEHAa, yUUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB,;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUNH 00 OOIIMX HAy4YHBIX NPUHLUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM O0OBEMA ra30oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIB30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUIA BOAOPOJa B MPUCYTCTBUU KaTalM3aToOpa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJICTaBISATh PE3yJbTaThl XUMHUYECKOIO JKclepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TpaBWja  DKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCCKUX SBJICHHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE 10 KJIACC

Ne n/m HaumeHoBaHue pa3jiesioB U TeM KoJsnyecTBO yacoB DJIeKTPOHHBbIE
NMPOrpaMmabl Bcero Kontpoubnbie | Ilpaktuueckue | (uudposbie)
padoThl padoTbl o0pasoBare/IbHbIE
pecypchbl
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
11 IIpeamer opranndeckoit xumuu. Teopus 3
CTPOCHHS OPTaHUYECKUX COCIMHEHUH A.
M. byrneposa
Htoro no pazneny 3
Pa3nes 2. YrieBogopoabl
2.1 [IpenenbHbIe YTIEBOAOPOABI — AJTKAHBI 2
2.2 HenpenenbHble yriieBOAOPOIbI: alIKEHBI, 6 1
QJIKATUCHBI, AJTKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pO b 2
2.4 [TpupoHbIE HICTOYHUKH YTIEBOJIOPOIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckue coeinHeHu s
3.1 Cnuptsl. DeHon 3
3.2 Anbaeruasl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YriieBop! 3 1
Htoro no paszneny 13
Pasznea 4. A3orconepxaiye oprannyecKue coeIuHeHus
4.1 | Avunpr. AMusOKHCTOTHL Benku 3
Hroro 1o pasneny 3
Pa3pnen S. BeicokoMOJIeKY IsIpHbIE COCAMHECHUS
5.1 | TInactmaccer. Kayaykn. Bonokna 2
Wroro no pazueny 2
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

Ne n/m HaumeHoBaHue pa3/iesioB U TeM KoJunyecTBOo 4yacoB JJIeKTPOHHbIE
NMPOrpaMmabl Bcero Kontpoabubie | Ilpakruueckue | (uudposbie)
padoTbI padoThI o0pa3oBaTe/bHbIE
pecypcbl
Pasznea 1. Teopernyeckue 0CHOBbI XUMUM
11 Crpoenue atoMoB. Ilepuonnueckuii 3aKo0H 3
u [lepuonnueckas cucrema XMMHUYECKUX
anemenToB /I. 1. Menaeneera
1.2 Ctpoenue BemiectBa. MHorooopasue 4
BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Htoro no pazneny 13
Pa3nen 2. Heoprannuyeckasi xumms
2.1 MeTtaibl 6 1
2.2 Hewmeramnnnl 9 1 1
2.3 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX 2
BEIIECTB
Hroro no paszneny 17
Paszngen 3. Xumus u :Ku3HL
3.1 | Xumus u Ku3Hb 4
Wroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITTPO'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

Ne Tema ypoka KoJunyecTBO 4yacoB JaTa nzydyenus JIeKTPOHHBbIE HU(POBHIE
n/n Bcero | KonTpoJbH IpakTuyecku | Mo nnany | [aHo o0pa3oBaTe/ibHbIE
bie padoThI € padoThI daKTuyeck | pecypcsbl
"

1 [IpenMer opraHu4ecKo XUMuUH, €€ 1 Huck XUMUA 1C
BO3HHUKHOBEHHUE, Pa3BUTHE U Penerurop (Bech
3HA4YCHHE HIKOJIBHBIM KypC)

2 Teopust cTpoeHUST OPraHUYECKUX 1 Huck XUMUA 1C
coenquHenuilt A. M. Byrieposa, eé Penetutop (Bech
OCHOBHBIE ITOJIOKECHHUSI IIKOJIbHBIA KypC)

3 [TpencraBnenue o Kiaccuukamm 1 Huck XUMUSA 1C
OpPraHUYECKUX BEILECTB. Penerurop (Bech
Homenknarypa (cucremaruyeckas) u IIKOJIBHBIN KypC)
TPUBUAJILHBIE Ha3BaHUS
OpraHMYECKUX BEIIECTB

4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 http://files.school-
rOMOJIOTHYECKUIA psif collection.edu.ru/dlrstore/ceac?

808-399a-9ac6-db56-
7ed204f861fa/index.htm

5 Mertan u 3TaH — npocrennme 1 http://files.school-
IpEICTABUTENH ATKAHOB collection.edu.ru/dlrstore/ceac?

808-399a-9ac6-db56-
7ed204f861fa/index.htm

6 AJTIKEHBI: COCTaB U CTPOEHHUE, 1 http://files.school-

CBOICTBA collection.edu.ru/dlrstore/e659f
378-5a0f-07e2-5491-
felca9d05442/index.htm

7 OTujeH U NPONUIEH — IMpocTeine 1 http://files.school-
IpEICTaBUTEIH AJKEHOB collection.edu.ru/dlrstore/e659f

378-5a0f-07e2-5491-
felca9d05442/index.htm

8 [TpakTuyeckas padora Ne 1. 1 1 Juck XUMUA 1C
«ITomydeHnue 3TUIIEHA U U3YYEHHUE €TO Penerutop (Bech
CBOMCTB)» HIKOJIBHBIN KYypC)



http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/ceac7808-399a-9ac6-db56-7ed204f861fa/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm
http://files.school-collection.edu.ru/dlrstore/e659f378-5a0f-07e2-5491-fe1ca9d05442/index.htm

Ankanuensl. byranuen-1,3 u
metunoyraauen-1,3. [lomyuenue
CHHTETUYECKOTO KayuyyKa U PE3UHBI

Huck XUMUSA 1C
Penerutop (Bech
IIKOJIBHBIA KYpPC)

10 AJIKUHBI: COCTaB M OCOOEHHOCTH Huck XUMUA 1C
CTPOEHUS1, TOMOJIOTUYECKUN P Penerurop (Bech
AlleThIIeH — MPOCTEeHIINiA HIKOJIbHBINA KYpPC)
IPEJCTaBUTEIb AJIKUHOB

11 Bpluncnenus no ypaBHEHHIO
XMMHUYECKON peakIuu

12 ApeHbI: OEH301 U TOITYOJI. http://files.school-
TOKCHYHOCTH apEHOB collection.edu.ru/dlrstore/41d1

5ff3-ff88-8bb8-20b3-
9b674584fed6/index.htm

13 ['eneTrueckas CBS3b YIIeBOJOPOIOB,

NPUHAAISKAIINX K Pa3IMYHbIM
KJjlaccam

14 [IpupoHbIE HCTOYHUKH Huck XUMUA 1C
YTIJIEBOAOPOAOB: MIPUPOAHBIN ra3 u Penerutop (Bech
NOINyTHBIE HEPTSHbIE ra3bl, HEPTH U IIKOJIBHBIA KypC)
IPOAYKTHI €€ epepaboTKH

15 [TpuposHbIE HCTOYHUKH Juck XUMUA 1C
YTJIEBOAOPOAOB: MPUPOAHBIN ra3 u Penerutop (Bech
HOINyTHBIE HEPTSHbIE ra3bl, HEPTH U IIKOJIBHBIA KypC)
IPOAYKTHI €€ epepaboTKU

16 KonrtponsHas pabota no pasaeny
«YTIIEeBOIOPOABD)

17 [IpenenpHbIE OJHOATOMHBIE CITUPTHI: http://files.school-
METaHOI U 3TaHoM. BogoposHas cBa3b collection.edu.ru/dlrstore/aced2

4ed-bc30-ea3a-a92b-
193017547df2/index.htm

18 MHoOroaTOMHBIE CIIUPTBHI: http://files.school-
STHJIEHTIINKONb U TULEPUH collection.edu.ru/dlrstore/aced2

4ed-bc30-ea3a-a92b-
19301754 7df2/index.htm
19 @DeHOJI: CTPOCHUE MOJIEKYJIBI, http://files.school-



http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/41d15ff3-ff88-8bb8-20b3-9b674584fed6/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm
http://files.school-collection.edu.ru/dlrstore/aeed24ed-bc30-ea3a-a92b-193017547df2/index.htm

bu3nyeckre 1 XMMHYECKHE CBOMCTBA,
IIPUMEHEHHE

collection.edu.ru/dlrstore/aeed2
4ed-bc30-ea3a-a92b-
193017547df2/index.htm

20 Anpaeruapl: GopManbaeru u http:/files.school-
areTagbaerua. AeToH collection.edu.ru/dlrstore/dcdcl
448-b507-9f8c-447a-
65a6762ce485/index.htm
21 OIHOOCHOBHBIE TIPEICITBLHBIE http://files.school-
KapOOHOBBIC KUCIIOThI: MypaBbUHAS U collection.edu.ru/dlrstore/0472f
YKCYCHast d73-c099-aaa7-7730-
10c32cd2dafl/index.htm
22 [TpakTuueckast paborta No 2.
«CBolicTBa pacTBOpa YKCyCHOU
KHUCIIOTBI»
23 CreaprHOBas U OJICHHOBASI KUCIIOTHI, http://files.school-
Kak MPEeJICTAaBUTENN BBICIIINX collection.edu.ru/dlrstore/0472f
KapOOHOBBIX KHUCIIOT d73-c099-aaa7-7730-
10c32cd2dafl/index.htm
24 Mpb11a Kak coJId BBICIINX KapOOHOBBIX
KHCJIOT, UX MOMoIIee JIeiicTBHE
25 CrnosxHble 3(hUpbl Kak MPOU3BOAHbBIE http:/files.school-
KapOOHOBBIX KUCIOT. ['maponus collection.edu.ru/dlrstore/0472f
CIIOKHBIX 3(1)I/IpOB d73-c099-aaa7-7730-
10c32cd2dafl/index.htm
26 Kupsl: runponus, npuMeHeHue,
Ouosornyeckas posb KHPOB
27 VYrneBoabl: cocTaB, KjlacCUpUKaIU. http://files.school-
Baxxueiiue npeacraBuTeNu: collection.edu.ru/dlrstore/ac425
III0K03a, PPYKTO3a, caxaposa as -377f-5f58-14f1-
2aff690e960c/index.htm
28 Kpaxman u nemironosa kak Juck XUMUA 1C
MIPUPOIHBIE TTOJIMMEPHI Penerurop (Bech
HIKOJIBHBIN KYypC)
29 KonrponbHas pabota no pasaeny

«Kucnopoaconepxaine
OpPTraHUYECKUE COCAMHEHUS



http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-447a-65a6762ce485/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/0472fd73-c099-aaa7-7730-10c32cd2daf1/index.htm
http://files.school-collection.edu.ru/dlrstore/ac425a5f-377f-5f58-14f1-2aff690e960c/index.htm
http://files.school-collection.edu.ru/dlrstore/ac425a5f-377f-5f58-14f1-2aff690e960c/index.htm
http://files.school-collection.edu.ru/dlrstore/ac425a5f-377f-5f58-14f1-2aff690e960c/index.htm
http://files.school-collection.edu.ru/dlrstore/ac425a5f-377f-5f58-14f1-2aff690e960c/index.htm

30 AMUHBI: METUJIAMUH U aHUJIHH 1 http://files.school-
collection.edu.ru/dlrstore/0e9a9
b25-b8de-0bd2-1252-
55407d90e4df/index.htm

31 AMUHOKHCIIOTHI Kak aM(pOTEpHbIE 1 http://files.school-

OpTraHUYECKHUE COSAMHEHUS, X collection.edu.ru/dlIrstore/0e9a9
6HOooOrYecKoe 3HaueHue. [lenTuanl b25-b8de-0bd2-1252-
55407d90e4df/index.htm

32 benku kak npupoHbie 1 http://files.school-

BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS collection.edu.ru/dlrstore/0e9a9
b25-b8de-0bd2-1252-
55407d90e4df/index.htm

33 OCHOBHBIC TIOHATUS XHMHH 1 http://files.school-

BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUN collection.edu.ru/dlrstore/4d70
£672-cc98-878d-8f8c-
fab065467be0/index.htm

34 OcHOBHBIE METO/IbI CUHTE3a 1 http://files.school-

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. collection.edu.ru/dlrstore/4d70
TInacTMacchl, KaydyKH, BOJIOKHA e672-cc98-878d-8f8c-
fab065467be0/index.htm
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm

MNOYPOYHOE IVTAHUPOBAHHUE 11 KJIACC

Ne Tema ypoka KoJsun4vecTBo 4acoB JaTa nzydenus JIeKTPOHHBbIE HU(POBHIE
n/n Bcero | Konrpoubnbie | IIpakruyeckue | Mo nnany | flaHo oOpa3oBaTe/bHbIE
padoThI padoThI dakTuyec | pecypchbl
KK

1 XUMUYECKUH AIIEMEHT. ATOM. 1 1.http://files.school-

DneKTpoHHask KOH(PUTypalus aTOMOB collection.edu.ru/dlrstore/61f84
37f-688f-dc72-4ea9-
e1cb37845bbf/index.htm

2 [Tepuoanueckuii 3aKOH U 1 Huck «XNUMMU . bazoBsiit
[Tepuonuueckas cucteMa XUMHYECKUX Kypc 8-9 knacc 1C
anemenToB J[. 1. MenaeneeBa, ux oOpa3oBaTeibHask KOJUIEKIINS
CBSI3b C COBPEMEHHOW TeOpUen Huck XUMUA 1C
CTPOEHHUS ATOMOB Penierutop (Bech MIKOJIBHBII

Kypc)

3 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 1 Huck XUMUA 1C
XUMHUYECKUX AIIEMEHTOB U UX PenieruTop (Bech MIKOIBHBII
COEIMHEHUH 110 TPYIIaM U MEePUOJIaM. Kypc)
3HaueHue NEepUOINYECKOr0 3aKOHa U
CHUCTEMBI XUMHUYECKUX 3jieMeHTOoB J[. 1.

MeHeneeBa B pa3BUTHH HAYKH

4 Ctpoenue BerecTBa. XuUMHUYECKas 1 Huck «XNUMMUM . bazoBsiit
CBsI3b, €€ BUJIbl; MEXaHU3MBbI Kypc 8-9 knacc 1C
o0pa30BaHMs KOBAJIGHTHOW CBSA3H. oOpa3oBaTeibHask KOJUIEKIINS
Bonopoanas cBs3b Huck XUMUA 1C

PenetuTop (Bech MIKOIBHBII
Kypc)

5 BaneHntHOCTS. 1 Huck XUMUSA 1C
OneKTpoOoTpULATENBHOCTh. CTENEHb Pernierutop (Bech MIKOJIBHBII
oKucJieHus. BemiecTBa MOJIEKyIISIpHOTO Kypc)

Y HEMOJIEKYJIIPHOTO CTPOEHUS
6 [ToHsiTHE O TUCTIEPCHBIX CUCTEMAX. 1 Huck XUMUSA 1C

VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBast J10J1s1 BEIeCTBa B pacCTBOPE

Pernierutop (Bech MIKOIBHBII
Kypc)



http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm
http://files.school-collection.edu.ru/dlrstore/61f8437f-688f-dc72-4ea9-e1cb37845bbf/index.htm

Krnaccudukanusa u HoMeHKIIaTypa
HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckasi CBSI3b HEOPraHUYECKHUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

Huck «XHMU . ba3zoBsiit
Kypc 8-9 kinacc 1C
oOpa3oBaTenbHask KOJUICKIINS
Huck XUMUA 1C
Penerutop (BeCh MIKOIBHBIN

Kypc)

8 Knaccudukanmsi XuMHUUECKUX peaKIiid 1.http://files.school-
B HEOPTaHUYECKOW U OPraHUYECKON collection.edu.ru/dlrstore/0df62
XUMHH. 3aKOH COXPaHEHMSI MaCChI d3d-6faf-46fb-dbb5-
BEILIECTB; 3aKOH COXPAHEHHUs U 862ae0b9a9d5/index.htm
MIpEeBpAIICHHs SHEPTUU TIPU
XUMHUYECKHUX PEaKIMIX
9 Ckopoctb peakiun. O6paTumMbie http:/files.school-
peakiuu. XUMHYECKOE PAaBHOBECHE collection.edu.ru/dlrstore/d71f29
3e-16d1-974d-7b89-
43a7eae8c7fa/index.htm
10 [TpakTuueckas paborta Ne 1. «Bnusiaue Huck XUMUA 1C
pa3aMyYHbIX (PAaKTOPOB HA CKOPOCTH PeneruTop (Bech MIKOJIBHBII
XUMHUYECKON PEaKIIUN» Kypc)
11 DNEeKTPOIUTHYECKAS AUCCOLUALIHS. 1http:/files.school-
ITonsATHE O BOXOPOIHOM IOKa3aTele collection.edu.ru/dlrstore/2a5cf
(pH) pacTBOpa. Peakuuu HOHHOTO a07-071c-cff4-508d-
oOMeHa. ['uapoan3 opraHuuecKux u c16f1c0adb53/index.htm
HEOPraHMYECKUX BEIIECTB
12 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIC Juck « XMW . ba3zoBeiit
peakuuu. [lonsaTre 06 smekTpomn3e Kypc 8-9 knace 1C
pacIiaBoB ¥ pacTBOPOB COJIEH oOpa3zoBaTenbHast KOJIEKIUS
Huck XUMUA 1C
Peneturop (Bech MIKOIbHBIH
Kypc)
13 KontponsHas pabota no pazueny
«Teoperndeckre OCHOBbI XUMHUU»
14 MerTanbl, UX IOJ0XKCHUE B http://files.school-

[Tepuonuueckoit cucteMe XMMUYECKUX

collection.edu.ru/dlrstore/5fa727
47-d0e4-807f-8ca3-



http://files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
http://files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
http://files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
http://files.school-collection.edu.ru/dlrstore/0df62d3d-6faf-46fb-dbb5-862ae0b9a9d5/index.htm
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/d71f293e-16d1-974d-7b89-43a7eae8c7fa/index.htm
http://files.school-collection.edu.ru/dlrstore/2a5cfa07-071c-cff4-508d-c16f1c0adb53/index.htm
http://files.school-collection.edu.ru/dlrstore/2a5cfa07-071c-cff4-508d-c16f1c0adb53/index.htm
http://files.school-collection.edu.ru/dlrstore/2a5cfa07-071c-cff4-508d-c16f1c0adb53/index.htm
http://files.school-collection.edu.ru/dlrstore/2a5cfa07-071c-cff4-508d-c16f1c0adb53/index.htm
http://files.school-collection.edu.ru/dlrstore/5fa72747-d0e4-807f-8ca3-227c1bdd2908/index.htm
http://files.school-collection.edu.ru/dlrstore/5fa72747-d0e4-807f-8ca3-227c1bdd2908/index.htm
http://files.school-collection.edu.ru/dlrstore/5fa72747-d0e4-807f-8ca3-227c1bdd2908/index.htm

anemenToB JI. 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHUS aTOMOB.
OO6mume puznueckre CBOMCTBA
METAJLJIOB

227c1bdd2908/index.htm

15 CruaBbl METAJLIOB. Huck XUMUA 1C
DNEKTPOXUMHUYECKUHN Psi/i HAPSKEHUN Penerutop (Bech MIKOIbHBIN
METaJIJIOB Kypc)

16 XUMHUYECKUE CBOMCTBA BaXKHEUIIINX http:/files.school-

METAJLJIOB (HanHﬁ, KaJIni, KaJIbIIHH, collection.edu.ru/dlIrstore/340359
MarHui, aTFlOMUHHUN) ¥ UX COCMHCHUI 5d-002e-bae1-dd2e-
9cfe4275bf5b/index.htm

17 XUMHUYECKUE CBOMCTBA XpoMa, MEAU U Huck XUMUA 1C
UX COEIMHEHUU Penierutop (Bech MIKOIBHBII

Kype)

18 XHUMHUYECKHE CBOMCTBA IIUHKA, JKeJle3a Huck XUMUA 1C

U UX COECIMHEHHUU PeneruTop (Bech LIKOJIBbHBII
Kypc)

19 [TpakTrueckas padota Ne 2. "Pemienue Huck XUMUA 1C
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME PenieruTop (Bech MIKOIBHBII
«MeTtanas»" Kypc)

20 Hewmerannbl, ux nojgoxxeHue B Huck XUMUA 1C
[Iepnonnueckoi cHCTEME XMMUYECKHUX PeneruTop (Bech MIKOJIBHBII
anemenToB /. 1. Menzeneesa u Kypc)
0COOEHHOCTH CTPOEHHUS aTOMOB

21 ®u3nuecKne CBOICTBAa HEMETAIIOB. http:/files.school-
AJ'IJ'IOTpOHI/Iﬂ HEMETAJLJIOB (Ha npumepe collection.edu.ru/dlrstore/4f57fc
KUCIIOpo/a, cepbl, pocdopa u 49-7019-74e8-02d6-
yrieposa) db5b0e51aal?/index.htm

22 XUMHUYECKHEe CBOMCTBA IraJIOT€HOB, http://school-
cephl U UX COeUHEHHUIT collection.edu.ru/catalog/rubr/e

b17bl17a-6bcc-01lab-0e3a-
al1cd26d56d67/23533/?interfac
e=teacher class=50 subject=31

23 XuMHUYECKue CBOMCTBA a30Ta, pocodpa http://files.school-

U UX COCOUHEHUN

collection.edu.ru/dlrstore/a0054a



http://files.school-collection.edu.ru/dlrstore/3403595d-002e-bae1-dd2e-9cfe4275bf5b/index.htm
http://files.school-collection.edu.ru/dlrstore/3403595d-002e-bae1-dd2e-9cfe4275bf5b/index.htm
http://files.school-collection.edu.ru/dlrstore/3403595d-002e-bae1-dd2e-9cfe4275bf5b/index.htm
http://files.school-collection.edu.ru/dlrstore/3403595d-002e-bae1-dd2e-9cfe4275bf5b/index.htm
http://files.school-collection.edu.ru/dlrstore/4f57fc49-7019-74e8-02d6-db5b0e51aa12/index.htm
http://files.school-collection.edu.ru/dlrstore/4f57fc49-7019-74e8-02d6-db5b0e51aa12/index.htm
http://files.school-collection.edu.ru/dlrstore/4f57fc49-7019-74e8-02d6-db5b0e51aa12/index.htm
http://files.school-collection.edu.ru/dlrstore/4f57fc49-7019-74e8-02d6-db5b0e51aa12/index.htm
http://files.school-collection.edu.ru/dlrstore/a0054a12-a143-7c29-1a5b-785e072f7f33/index.htm
http://files.school-collection.edu.ru/dlrstore/a0054a12-a143-7c29-1a5b-785e072f7f33/index.htm

12-a143-7¢29-1a5b-

785e072f7f33/index.htm

24 XuMu4ecKkue CBOMCTBA yriaeposa, http://files.school-

KPEMHHS U UX COCIMHEHMI collection.edu.ru/dlIrstore/cdc7cO
09-0534-7300-f45¢-
6322687fc743/index.htm

25 [IpuMeHeHne BaXKHEUIIINX HEMETANIOB Juck XUMUSA 1C
U UX COeOUHEHUN Penerutop (Bech MIKOIbHBIN

Kypc)

26 O000111eHIE U CUCTEMATHU3AaIUS 3HAHUI Huck XUMUA 1C
o teme «Hemeraien». Beraucienns PeneruTop (Bech LIKOJIBbHBII
M0 YPaBHEHUSIM XUMHUYECKHUX PEaKIIHii Kypc)

1 TEPMOXUMUYCCKUE PACIETHI

27 [Tpaktuueckas padborta Ne 3. «Pemienue Huck XUMUA 1C
HKCIEPUMEHTAIBHBIX 3314 110 TEME PernteruTop (Bech MIKOJIBHBII
"Hemeranis"» Kypc)

28 KonrponsHas pabora mo remam
«Metams n «Hemeraiuib»y

29 Heopranuueckue u oprannueckue Huck XUMUA 1C
KucnoTel. Heopranmueckue u PenieruTop (Bech MIKOIBHBII
OpraHUYeCKHe OCHOBAHUS Kypc)

30 AMpoTepHbIE HEOPraHUYeCKUe U Juck XUMUA 1C
OPraHUYECKUE COCIUHECHUS. PeneruTop (Bech MIKOJIBHBII
I'eneTnyeckas CBSI3b HEOPTraHUUECKUX U Kypc)

OpPTraHUYECKUX BEUIECTB

31 Ponb xumun B 00ecrieueHUH Junck XUMUSA 1C
9KOJIOTUYECKOM, YJHEPTreTUIECKON 1 PenetuTop (Bech MIKOJIBHBII
MUILEBOM 6€30MaCHOCTH, Pa3BUTHU Kypc)

METUITITHBI

32 [IpencraBnenus o0 0OIMX HAYYHBIX Juck XUMUA 1C
MIPUHIIAITAX IPOMBIIIICHHOTO PerreruTop (Bech IIKOJIBHBII
MOJIyYEHUs] BAKHEHIIINX BEIIECTB Kypc)

33 UYenoBek B MUpE BEUIECTB U

MaTepHaJIOB



http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm
http://files.school-collection.edu.ru/dlrstore/cdc7c009-0534-7300-f45c-6322687fc743/index.htm

34 | XUMHS ¥ 37J0POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34







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

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

O.C.I'abpuensn "Xumus 10"

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

INabpuensu O.C.,A.C.I'yzeit"[loypounsbie mianbr"

I"abpuensu O.C.ILIJIsicoB "[loypouHble mi1aHbl

O.C.I'abpuensu, [1.1.bepesun "KonTposiasHbie U mpoBepoyHbie padoThl 10kIacc,
1 1kace

IMa6puensu O.C."Metonuueckoe nocodue"

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

(http://school-collection.edu.ru/catalog/teacher/?subject[]=31)






