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HOACHUTEJBHASA 3AITUCKA

[IporpaMMa 1O XUMUHM Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepannny», TpeboBaHM K pe3ylbTaTaM OCBOCHHUS
denepanbHON 00pa30BaTENBHON MPOrPaMMBI CpEIHEro oo0Iero oo6pa3oBaHus
(®OIT COO), npencraieHHbix B  DenepanbHOM  TrOCYyAapCTBEHHOM
obpazoBarenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mpenoiaBaHus
y4eOHOTrO mpeaMeTa «XuMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepanvy, pealM3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHbIE MPOTpaMMbl, U
OCHOBHBIX ToNokeHuM «CrtpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoi
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa P® ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEAECICHHUIO
oOwel cTpareruu 00y4eHHsl, BOCIIUTAHUS U Pa3BUTHSA 00yYarOUIUXCsl CPEACTBAMU
yueOHoro npeamMera «Xumusi» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHuentyanbHble mosioxkeHuss GI'OC COO o B3auMOOOYCIIOBIECHHOCTH IICNICH,
coliepKaHUs, PE3yJIbTaTOB OO0y4YeHHWs U TPeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTEeIbHON  OpPraHU3alllM, SBJISIETCS HEOThEMJIEMON YacThl0 MX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTallOM peau3aluid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJIOBeKa, a TaKKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3M0POBBI0 M MNPUPOAHON cpenme. Peammsyercs Xummudeckoe 00pa3oBaHHE
00yJaromuXxcsl Ha YPOBHE CPEIHET0o OO0IIero oOpa3oBaHUs CPEICTBAMU YU4EeOHOTO
npeaMeTa «XUMHS», COACPNKAHUE U TIOCTPOEHUE KOTOPOTO OINpEIEeeHbl B
nporpaMme MO0 XUMHU C YUETOM CHeu(PUKA HAyKH XUMHUHM, €€ 3HAUYCHUS B
MO3HAHWW TPUPOJLI U B MaTEPUAIBHOW KU3HH OOIIECTBA, a TakkKe C y4ETOM
o0mux 1ened W TPHUHIMIOB, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oomiero oopasosanus B Poccuiickoit deneparum.

XuMuUs Kak 3JEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK MIpaeT 0COOYyI0 POJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpHUAIbLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (HOPMUPOBAHKE PAIMOHAIBHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHE I[EJIOCTHOTO TPEJICTABICHUS 00 OKpPYXKAIOIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeJOoBeKa, KOTopoe (popMuUpyeTcs B XMMHUHM Ha OCHOBE MMOHUMAaHUs
BELIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3U MEXAY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMH TPUMEHEHUS.



TecHO B3aMMOJIEWUCTBYS C JPYTMMHU €CTECTBEHHBIMU HAayKaMH, XMMHUS CTaJla
HEOTHEMJIEMOM YacThlI0 MUPOBOI KyJIbTYpbl, HEOOXOJAMUMBIM yCIOBHEM YCIIEITHOTO
TpyJa W SKM3HU KaXJI0To wieHa oOmiectBa. CoOBpeMEHHas XMMHUs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHA HAa pEUICHUE
IJI00ANBbHBIX TPOOJIEM YCTOMYHMBOIO PpPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM C OOIIMMHM LENSIMU W TNPUHLOUIAMH CPEIHEro OOLIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbId ypOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaronmxcsi, HEOOXOJIMMYI0 MM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OpUEHTHPOB, YCIENIHONO BKJIIOUYEHHUA B JKU3Hb COLMUYMA, HPOAOJDKEHUS
00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisOMUMHY NpeAMeTa « XUMUS SBISIIOTCS 0a30BbIE KypChbl —
«Oprannyeckas xuMus» U «OOmas ¥ HEOpraHWYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHMsI KOTOPBIX SBJIIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XMMHHU (C BKIIIOUEHUEM 3HAHUU U3 OoOLIel XuMum) u
OpraHn4YecKor xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPHU U3YYEHUU
npeaMeTa 00ECIeYnMBAET BO3MOXHOCTh PACCMOTPEHHUsI BCEro MHOrooOpasus
BEILIECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa copepxkanusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XUMHUsS» cQOpMHpOBaHa B IMPOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TOJAXO0/JAa K M3Y4YEHUI0 Y4YeOHOro wmarepuana u 0OycCJOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEAENIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4YEeCKOM XHMMHHM BEIIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMSI OPraHUYECKUX
COCIMHEHHMI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
MPEACTABICHU O cTpoeHun BemiecTB. CBeneHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHUHM — OT YIIE€BOAOPOJOB JI0 CIOKHBIX OMOJIOTUYECKH
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckoll XHWMHUU TOJIyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs NEpBOHAYAILHBIC
MIPEACTABICHHUS] O XUMUYECKON CBSI3U, KJIACCU(DHUKAMOHHBIX MPU3HAKAaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUUYECKON PEaKlUu.

[Ton HOBBIM yriomM 3peHUss B mpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCs W3YUYCHHBIM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
TEOPETUUECKH MaTepuanl M (aKTOJIOTMYECKHE CBEICHHUS O BEIIeCTBax U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas U1 HeopraHuueckas
XUMUSD» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHA C 00ILIETEOPETUUECKUX U METOA0JIOTUYECKUX TTO3UIUH,



ry0ke TMOHATh MCTOPUYECKOE HW3MEHEHHe (QYHKIUI STOro 3akoHa — OT
o0o0mIaromiei 10 00BACHAIOMEH U MPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMN O BaXXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi naomnosHsercs B kKypcax 10 m 11 kiaccoB
AJIEeMEHTaMHU COJIEP)KAHMS, HUMEIONIMMHU KYJIbTYPOJIOTMUECKUI U TMPHUKIIATHOM
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHMMAHHWIO B3aMMOCBS3UM XHMHH C
JIPYTMMHM HayKamH, PacKpbIBalOT €€ poJib B MO3HABATEIBHOM U MPAKTUYECKOU
JESTEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAKEHHSI K MPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUUECKUX MPUIIOKEHUM XHUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIMBATh WH(OpMAIUIO U
NPUMEHATh €€ JJIs1 TIONMOJIHEHUS 3HAHUM, pELICHUS WHTEUICKTYyalbHbIX H
AKCIIEPUMEHTAIILHBIX HUCCIEA0BATENIbCKUX 3a7a4. B 1emom comepikanue yd4eOHOro
npeamMera «XHUMHS» ~ JAHHOTO  YPOBHSA  HM3Yy4YEHUSI OPUEHTHPOBAHO  Ha
(opMupoBaHrEe y OOY4YAIOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TOHMMAaHUS
¢unocockux HaeH, TaKuX KaK: MaTepualbHOE €IMHCTBO HEOPIaHHMYECKOro M
OpraHUYeCcCKOro MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPHUPOJHBIX SBICHUM MOYTEM OJKCIEPUMEHTA U
pelIeHUs] MPOTHUBOPEYUN MEXKIy HOBBIMU (akTaMu ¢ TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIIEHUU 3KOJIOTMYECKUX MpoOieM, a
TaK)Ke Mpo0JIeM COEpexKEHUsT IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemeHus 3agady  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOydJaronmxcsi TPUHATBIE TPOrPaMMON MO XWMHUU TOJIXOJbI K OINPEIACICHUIO
colepKaHUsi M TOCTPOCHUSI TpeAMETa MpeaycMaTpuBaroT (HOPMHUPOBAHHE
YHUBEPCAIbHBIX YYE€OHBIX JEWCTBUI, HUMEIMUX 0a30BO€ 3HAYCHUE TUTSL
pPa3IMYHBIX BHUJOB JIESITEIIBHOCTU: pEUIeHUus MpoOsieM, IOUCKa, aHalu3a u
00paboTku uHbOpMaIi, HEOOXOIUMBIX JIJIsI MPUOOPETEHHUS OIbITa TPAKTUIECKON
U HCCJIEIOBATENbCKOM JESATEIbHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO OOIETo
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus, MPU ONpeIeTIeHUN
COJICPKATEIIbHOW XapaKTEepPUCTUKHU IeJIe HM3y4eHUs MpeaMeTa HamnpaBIeHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH YE€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTypbl. C
METOAUYECKON TOYKH 3PEHHUSI TAKOM MOJAXOJ K ONPENCIICHUIO LENe N3y4YCeHUS
MpeaMeTa SABISIETCS BIOJIHE ONPABIAHHBIM.



CoriacHO TaHHOW TOYKE 3PEHUS TJIABHBIMU LEISIMU U3YUEHHS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBIISAIOTCS:

e (opmMupoBaHHME CHCTEMBl XWMHUYECKMX 3HAHWW Kak BaKHEHUIEH
COCTaBJISIIONICH €CTEeCTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW
JeKaT KIIFOYEBBIC TOHATHS, (PYHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MpUOOpETCHHS
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIISCTB W XHUMHYECKUX SIBJICHHMA,
UMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUUECKON U NTOBCEAHEBHOM KU3HY;

e pa3BUTUE YMEHUH U CIIOCOOOB JEATEIbHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM IpPaBHII
0e301macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuMm, comepxaTesbHas XapaKTepUCTUKA IIeJIel U 3a/1ay U3ydeHUs
peaMeTa B IporpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CUCTEME cpelHero oduero odpazoBanus. CeroaHs B
MpEenoJlaBaHUM  XMUMHM B OOJbIIEH CTENEHH OTHAETCA  MPEANOYTEHHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTHPOBAHHOM Ha
HOJrOTOBKY BBIITYCKHHKA 00111€00pa30BaTEIbHON OpraHMU3aliy, BIAACIOIIETO0 HE
HAOOpOM 3HAHWW, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTHBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMEHEHUS WX B peajbHOU KU3HU
JUTSL peIEHUS] TPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu HU3Yy4YEHUHU MpeaMeTa «XUMUsS» JOMHHHUPYIOIIEE
3HaUYCHUE MPUOOPETAIOT TAKKE 1NN U 33]Ia4H, KaK:

ajanTamnus 00y4aroluXCcsl K YCIOBHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
(bopMHpOBaHHME  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMmupoBaHre y OOYyYalOMUXCS  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMITETCHIINM), WMEIOIINX YHUBEPCATbHOE 3HAYCHWE IS Pa3IMYHBIX BHJIOB
NEeSATEIbHOCTU: pelIeHus MpolieM, MoucKa, aHaiau3a U 00padoTku uHbOpMaIuy,
HEOOXOIUMBIX [UIsl TPUOOPETEHUsl OMbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHMM XHUMHH, a TaKXKe IS OIECHKH C TMO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB W XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPEAY;



pa3BUTHE TO3HABATENIBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpETaTh HOBBIE
3HAHUS 110 XMMHUU B COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIH30BATh
COBpPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH ISl MTOMCKA M aHaju3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUYECKOTO COJIEP KaHUS;

dbopMupoBaHUE U pa3BUTHE Y 00YYAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHHS], HA0II01aTENbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOECHHO
HEOOXOJIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHMU M TPOBEACHUH XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIUTaHHE Yy oOOywarommxcs YOeKIEHHOCTH B T'yMaHHCTUYECKOM
HAMpaBICHHOCTH XMMHUHU, €€ BaXXHOH PONM B PELICHUH TII0OATBHBIX MpoOiIeM
paIoOHAIBHOTO MPUPOAOIOIB30BaHNUS, TOTIOJHEHHUS YHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OEpeKHOTO
OTHOIIEHUS K NIPHUPOJIE M CBOEMY 3/I0pOBbIO, a TaKKe NPUOOpETEeHHs OIbITa
UCIIOJIb30BAaHUSl MOJIyYEHHBIX 3HAHUM A1 NPUHATHS TPaMOTHBIX pELICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKHUMH SBJICHUSMHU.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHUS MPEAMET «XHUMUS»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOMN obnactu «EcTecTBeHHO-HAayUHBIE
MPEeIMETHD».

OO1ee ynco 4acoB, OTBEAEHHBIX JJI U3YUEHUs] XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, coctapisieT 68 acoB: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Heneonto).



COILEPKXAHUE OBYYEHUASA
10 KJTACC
OPT'AHNYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMUH

[IpenMer opraHMYeCKON XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
[IOJIy4YCHUHM HOBBIX BELIECTB M MaTepHaNOB. Teopus CTpPOEHUsS OpPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHBIE MONI0keHUsA. CTPYKTYypHBIE (POPMYIIBI
OpPraHMYECKMX BemecTB. lomomnorus, wuszoMepusa. XuUMHYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIC CBS3U.

[TpencraBienue o kinaccupuKaluyd OpraHuyeckux BemecTB. HomeHkmnarypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTtuyeckas) M TPUBUAJIbHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPIraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl M3y4YEHUS BELIECTB W MX IPEBPAILCHUN:
O3HAaKOMJIEHHME C O0pa3uaMy OPraHMYECKUX BEUIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJ OpPraHWYECKHUX BEIIECTB, HAOIIOJEHUE U
OIIMCaHUE JEMOHCTPALMOHHBIX OIBITOB I10 NPEBPALICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (IJIaBjieHue, OOyTIMBaHUE U TOPEHUE).

Yriesoaopoabt

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMN psa. MeraH W 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUs] W TOpPEHHUsA), HAXO0XKICHHE B NPUPOAE, IOJYYEHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN Psii. DTUIEH U MPONUJIEH —
OpoCTeHIlne NPEeACTaBUTENN AaJKEHOB: (U3UYECKMEe M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOINCHUPOBAHMS, THUApATAlUH, OKUCIEHUS U
MOJIMMEPU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHeUIIHe
XUMUYECKUE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETUYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOECHHMSI, TOMOJIOTMUECKUHN Psifl. ALIeTHIICH
— MPOCTEUIINNA TMPEICTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA (pEaklMK TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUIpaTaIUH,
rOpeHus), NOJy4YeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocra, cTpoeHue, (uU3NYECKUE M XUMHYECKHE CBOMICTBa
(peakuuu rajoreHupOBaHMUS W HUTPOBAHWsA), MOJYyYEHUE U NpUMEHEHue. Toryon:
cocmas, cmpoeHue,  usuyeckue U  XumMuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOYyYeHue U npumernerue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXIy YIVIEBOJOPOJAMHU, NPHHAMICKAMIMMHU K
Pa3IMYHBIM KJIACCAM.

[TpuposHblE HMCTOYHHUKHM YIJIEBOAOPOJOB. I[IpupojHBIi ra3 W MOMYTHBIE
HeTsaHbie Ta3pl. HegTh m e€ mpoucxoxaenue. Crnocodbl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaJUTHYeCKWil), nuposu3. I[IpoaykTsl
nepepaboTku He(TH, UX MIPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
YIOJb U NPOAYKTHI €r0 MepepadoTKH.

OKCIepUMEHTANIbHBIE METOABl H3Y4YCHHs] BEIIECTB M WX IMPEBpAIICHUN:
O3HaKOMJIEHHE C 00pa3liaMH IJ1aCTMACC, Ka&y4yKOB M PE3UHBI, KOJUIEKINH
«Hedpte» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE_IPAKTUYECKON pabOThl: MOIyYEHHUE STUIICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 0O0bEMa,
KOJINYECTBA MCXOIAHOIO BEIIECTBAa MM MPOAYKTa PEAKIMM IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHble OMHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHON: CTPOECHUE,
¢usznyeckue MU XMMUYECKUE CBOMCTBA (PEaKIUM C aKTHMBHBIMU METaJUIaMH,
raJIor€HOBOJIOPO/IAMU, TOpPEHHUE), TNpPUMEHEHHE. BoaoponHble CBA3M  MEXITY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJa Ha OPraHKu3M YeJIOBEKa.

MHoroatoMHble  COUPTBHL.  OJTWUJIEHTJMKOIb M  [JIMIEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peaklMsi Ha MHOTroaTOMHble crupThbl). [leiicTBue Ha
opraHusM uenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

deHo: CTPOCHUE MOJICKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTRA.
Toxcuunocts penona. [Ipumenenne GpeHona.

Anpaeruapl U kKemowvl. DopManbIeruj, aleTalbJIeru]: CTPOCHUE,
(¢u3znyeckue U XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH ), IOJTYyUEHHE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeJeibHble KapOOHOBBIE KHUCIOThL. MypaBbuHas U

YKCYCHAasl KHCJIOTBI: CTpOoeHHe, (pU3nueckue W XMMHUYECKHUEe CBOMCTBa (CBOICTBa,
oO1ue i Kiacca KUCIOT, peaklus 3Tepudukanuun), NoJydeHue U NpUuMEHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCIIOThl KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE IeHCTBHUE.

Crnoxuple 3pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucioT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xxupoB. buonoruueckas
POJIb JKUPOB.



YrneBompl:  cocTtaB, KiaaccuuKanuMs ~ yriaeBoAoB  (MOHO-, OU- W
noyimcaxapuibl). ['1I0k03a — MpoCcTeUIINii MOHOCAXapua: OCOOCHHOCTH CTPOCHHS
MOJIEKYJIbI, (U3UYECKHEe U XHMHYECKHE CBOMCTBA (B3aUMOJEHCTBHE C
ruapokcugom meau(ll), oxkucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKJICHHE B NPHUPOJAE, NPHUMEHEHHE,
ouonoruueckas poib. dotocunTe3. PpyKTO3a KAaK U30MEP TIIIOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
neunosio3bl.  du3nueckue M XUMHUYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W MX MPEBpaLICHUMN:
poBe/ieHue, HaOJIIOJICHHE W ONHMCAHUE JEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJTHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIa
okcunoM Menu(Il)), MHOroaToMHbBIX CHUPTOB (B3aMMOJEHUCTBUE TJIMIIEPUHA C
runpokcunom meau(ll)), anpaernoB (OKUCIEHHEe aMMHAYHbIM PacCTBOPOM OKCHJA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUEe Kpaxmana C HOJOM),
MIPOBEICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuumu (Macchl, oOBbEMa,
KOJINYECTBA MCXOAHOIO BEIIECTBA WJIM MPOIYKTa PEAKIMH IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKkue coequHeHus. duszndeckue
U XMMHUYECKHE CBOMCTBAa aMUHOKHCIOT (Ha MpuMmepe rimuuHa). buonmormueckoe
3HaYeHUe aMMHOKHUCIOT. [lenTusl.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsg M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEBpallleHUi:
HaOJII0JICHNE U ONMCAaHUE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHbIE MOHSATUS XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALIMS U TOJTUKOHACHC AL

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEeBpalleHUIl:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanun3zanus MeXpeMETHBIX CBsI3el MPU U3YUEHUN OPTaHMYeCKON XMMHUU B
10 xmacce oOCyIIECTBISIETCS Yepe3 HMCIIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTUN, TaK U MOHSITHH, SBISIOMIUXCSI CHUCTEMHBIMH JJISi OTIEIbHBIX
IpPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHSTHSL: SIBJICHUE, HAYYHBIH (DaKT, TUIIOTE3A,
3aKOH, TEOpUS, aHAJIM3, CUHTE3, KJIACCHU(HKAIH, NEPUOIUIHOCTh, HAOIIOACHNE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

dusuka: MaTepus, SHeEprus, Macca, aToM, 3JEKTPOH, MOJIEKYJIa,
OHEPreTUYEeCKUl ypOBEHb, BEIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pr3nyecKre BETUUNHBI M €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
doTtocuHTE3, OHMONOTHMYECKH AaKTUBHBIE BeliecTBa (O€IKH, YTIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypehl.

TexHonorus: mNHIEBbIE TMPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MHUTAHMS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE TpEnapaThl, MaTepUasbl U3
HCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKHI 3JIeMeHT. AToM. Snpo aroMa, U30TOMbBI. DJIEKTPOHHAs
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeesieHrs AJIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(UTYpAIHsI ATOMOB.

[Tepuonnueckuit 3akoH u [leprnoanyeckas cucreMa XUMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u Ilepruoguyeckoil cuctemsl
xuMmudeckux aneMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOMCTB XHWMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX U CIOKHBIX BEIIECTB IO TPYIINaM W TMEPHUOJIaM.
3HaueHUE NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KOBaJICHTHasi HEMOJSIpHAsl W MOJSpHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH U JTOHOPHO-
aKIenTopHblii). BomopoaHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATEIIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJIIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOICTBA BEILECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[Tonsartue o qucnepcHbIX cucTeMax. ICTUHHBIE U KOJUTOUHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBA B pacTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEIMHEHUM. Howmenknatypa
HEOPraHMYEeCKUX BellecTB. ['eHeTuyeckass CBsI3b HEOPraHWYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaM.

Xumuueckass — peakuusd. Kriaccupukanuss  XMMHYECKUX — peakiui B
HEOPraHMYECKONM M OpPraHWYECKOM XWMHH. 3aKOH COXPAHEHHsI MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUU MPU XUMUUECKUX PEAKIIHSIX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoBecue. DakTOpbl, BIUAIOMIKE HA COCTOSHHUE
xuMu4deckoro paBHosecus. [ Ipunnnn Jle [lartense.

Onextponutryeckas aucconuanus. CuibHbIe U cliadbie d5ekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJas, HEUTpaIbHas, IEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUsI BEUIECTB W MX MPEBpAILCHUI:
nemoHcTpanus Tabmun «[lepuonnueckas cucreMa xuMuueckux sneMeHtoB /. U.
MenpeneeBay, U3ydeHHE MOJEIeH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJIeHuEe W
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yiokKEHHUE TIEPOKCHIA
BOJOPOJa B PUCYTCTBUU KaTaM3aTOPA, ONPEIEIECHUE CPEABI PACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHIWKATOpA, PEaKIUH HMOHHOTO OOMEHA),
IPOBENICHUE TIPAKTUYECKON paboThl «BiusiHue pa3inyHbiX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU peakium».

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKHUX pEaKUHi, B TOM 4YHUCJE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIOJIb30BAHUEM TMOHSITHUS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxenune HemeraiuioB B llepuognueckord  cucreme
xumuueckux snaeMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3znyeckre CBONCTBA HEMETAIOB. AJUIOTPOINHUS HEMETAIOB (HAa MpUMepe
KHCJIOpO/Ia, cephbl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TajOreHOB, CEPhI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCINUHEHHA  (OKCHIIOB,
KHUCIIOPOACOIEPKAIUX KUCTIOT, BOJOPOJHBIX COSIUHEHUN ).

[IpumeHeHne BaXKHENUIIINX HEMETAJUIOB U UX COEUHEHUMN.



Merannel. Ilonoxxenne meramnos B llepuoandeckon cucTteMe XHMHYECKHUX
anemeHnToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. OOume ¢guznyueckue cBoricTBa MeTayioB. CIUlaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUN PSIJT HANIPSYKEHU METAJUIOB.

XUMUYECKHE CBOWMCTBA BAXHEUIIMX METAUIOB (HATPH, Kaiui, KaJbLUH,
MarHui, alIfOMUHUH, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crocoObl momyueHus: MeTayyioB. [IpumMeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB WU WX IPEBPALICHUIL:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 0O0pa3I[0OB HEMETAJJIOB, pElICHUE
AKCIIEPUMEHTAJILHBIX 3aja4, HAOJIOJICHWE U OINHUCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEUCTBHE TMAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHCJIOT U IIEJI0Ye, KaYECTBEHHBIE PEAKIIMU HA KATHOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacuérbl Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO W3 YYacCTBYIOIIMX B PEAKUUU BEILECTB,
pacy€Tsl Macchl (00bEMA, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILIECTB UMEET IIPUMECH.

XuMHSA U KM3Hb

Ponp xuMum B 00ECIEUEHUM SKOJOTHYECKOM, YHEPreTUUECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTHM MeAUIMHBL. [loHSATHE O HAyuyHBIX METOJAaX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIHM.

[TpencraBiaenuss 00 OOMMX HAay4YHbIX HOPHUHLMIAX  [POMBIILIEHHOTO
NOJIyYEHHS BAXKHEHIIINX BEIIECTB.

UYeoBek B MHpE BEIIECTB W MaTEpUAJIOB: BAXXKHEHUIIME CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHMOHHBIE MaTepHalibl, KpAacKu, CTEKJIO, KepaMuKa,
Marepuanbl I 3JEKTPOHUKH, HaHOMAaTepHasbl, OPraHWYECKUEe U MUHEpaIbHbIC
ynoOpeHus.

XUMHSL W 370pOBBE 4YEJIOBEKA: IMPAaBWIA HCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30IaCHOrO HUCIIOJIb30BAHMS MPENapaToB OBITOBOM XUMUU
B IMOBCEIHEBHOW KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsI3ed TpW  M3yYeHUH OOmend u
HEOpraHn4yecKor xumuu B 11 kiacce oCyIIecTBIIIETCA Yepe3 UCIOIb30BAHUE KaK
OOUIMX €CTeCTBEHHO-HAyYHbIX TMOHATUH, TaK W TOHATUH, SBISIOLIMXCS
CUCTEMHBIMU JJIs1 OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAy4YHbIH (akT, TUIoTe3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiIacCUpUKALMA, MNEePUOAUYHOCTh, HAOIIOACHHUE,
JKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SBICHHUE.



®dusuka: MaTepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKHE BEIUUYMHBI U €AMHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHuW3M, OJKOCHUCTeMa, Ouocdepa, MaKpo- W
MHUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabI, TOPHBIC MOPOJIBI, TOJIC3HBIC MCKOMAEMbIE, TOITUBO,
pecypchl.

TexHoyorus: XuMU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHAIIOB, CEJIIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
IPOMBIIIEHHOCTh,  (papMalieBTHYECKasi  MPOMBINIJIEHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yjbTaTaM OCBOEHUS
oOyJaroumMMucs MporpaMM CpelHero oOImero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM W IpeAMETHbIM). HaydHo-mMeTonnyeckoil OCHOBOW I
pa3palOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS IPOrPAMM CPEIAHEr0 OOILEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTrcTBUM C CHUCTEMHO-IIEATENLHOCTHBIM TMOJIXOJ0M B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeamMeTa «XHUMHUS» Ha YPOBHE CPEIIHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE:

OCO3HAaHHUE OOYYaIOUMMHCS POCCUUCKOM TpaKJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEICHUIO;

HAJIM4ME MOTUBAIIMU K O0yUECHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEkKIEHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIOCOOHOCTh OOYyYaroluXcs PYyKOBOJICTBOBAaThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMU, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHMS SKOJIOTMUECKON KYJIbTYpbhl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMeTa «XUMHUSD JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATENbHOM JAESITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIUOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U HUAeallaMd POCCUKCKOr0 TpakJaHCKOro OOIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMd U TpaBWIaMM  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJarommxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHSI MpeaMeTra «XUMHUS» OTPaXKaroT
c(OPMUPOBAHHOCTh OIbITa I[IO3HABATEIbBHOW W MPAKTUYECKON AESTENbHOCTH
oOydaromuxcsl Mo pealn3aiuy NPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaIaHCKOT0 BOCIIMTAHUSI:

OCO3HaHUs 00YyYarOIIMMHUCA CBOUX KOHCTUTYLHMOHHBIX MPaB U 00S3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSAKY;

MPEACTABICHUSI O COLUMAIBHBIX HOPMax H NpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JEATENBHOCTH IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUA YYeOHBIX W MO3HABATEIBHBIX 3a7a4, BBHITOJTHCHHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY W
apryMEHTHI IPYTUX MPU aHAJIU3€ Pa3TUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTINTAHUSI:

LHEHHOCTHOTO OTHOUIEHUSI K HWCTOPUYECKOMY H HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTU TEOPUU U TPAKTUYECKOTO
NPUMEHEHUSI XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHXKEHHUS HAyKH €CTh PE3yJIbTar
JUIMTENIbHBIX ~ HAOJIOJCHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPyAa YUYEHBIX U IPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHHMH M MOCIEAYIOIIEM
aHaian3e UHPOpPMalUU O TMEPETOBBIX JTOCTHKEHUSIX COBPEMEHHOM OTEUYeCTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
U MPUHUMAThb OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHMBAaTh CBOE MOBEICHHUE M IMOCTYNKUA CBOMX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX W TMPABOBBIX HOPM U OCO3HAHUE TMOCIEACTBUM ITHUX
MOCTYTIKOB;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro U Oe3omacHoro oOpasza KU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOI'O OTHOUIIEHHUS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWiI 0€30MacHOr0 OOpaleHusi C BEeIIeCTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH NPaBUJl HWHIUBUIAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOT0 MOBEICHUS B CUTYALUsIX, YTPOKAIOUIUX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUCK (YMOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) TpyA0BOT0 BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATEIbCKOU
JeSATeTLHOCTH, OOINECTBEHHO TOJE3HOW, TBOPUECKOW W  JIPYyTUX  BUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTUE€ B PEHICHUH MPaKTUYECKUX 3aaad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUMN 1O XUMUH;

YBAKEHUS K TPYAY, JIOJAAM TPYJa U pe3ysibTaTaM TPYJIOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYATHLHON TPACKTOPUHU
oOpazoBanusi, Oyayuied mnpodeccuu U peann3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0JI0rHYecKOro BOCTIMTAHUS:

DKOJIOTHYECKH TIeJIECOOOpPAa3HOTO0 OTHOMIEHUS K TPHPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHYECKUX MpoOeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPENbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJIb30BAaHUS JOCTIDKCHUM XUMHUU IS
peLIEeHUs] BOIIPOCOB PAIMOHAIIBHOTO PUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEH OKPYKAIOLIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTUYECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX JICUCTBUM U MIPEIOTBPAIIATH UX;

HaJIMYKS Pa3BUTOTO SKOJIOTUUYECKOIO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH 3KOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLHAIBHOMN
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTHUBOCTOSITH HUJICOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
dbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPEJCTaBICHUS 00 OKPYXaIoIIeM MHUpPE Kak O €IMHCTBE MPUPOJLI U UYeIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH NPOoOJIeM COXpaHEHUs
IIPUPOJHOTIO PABHOBECHS,

yOeKAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHHM [UJII  COBPEMEHHOM
UUBWIM3AUA: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXKHOW POJU B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPbl, PEIICHUN TJI00ATBHBIX MPOOIeM
YCTOWYHMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, SJHEPTETUUYECKOM, MUIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOCCIICYCHUH YCIOBUU
YCHENTHOTO TPyAa W OKOJOTUYECKH KOM(POPTHOM IKH3HU KaXKIOTO UJICHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TOHHUMAaHUA CYUIHOCTA METOJIOB
MMO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCTOJb30BaTh



MoJIydyaeMble 3HaHUS JUIS aHalIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeaTh 000CHOBAHHbBIC 3aKJIIOUEHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HMEIOIMXCS MJAHHBIX C IEJIbI0 IOJy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSTEIBHO HCIIOJIBb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus Ipo0JieM B PealIbHBIX )KU3HEHHBIX CUTYAlIMAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO WU
caMO0Opa30BaHUIO, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUM C KU3HEHHBIMU ITOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3lMYHBIX cdepax mpodhecCHoHaTbHOMN

NEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS y4eOHOTO TMpenMera « XUMHUs» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAQYMMBbIE  JUIS (GbopMHpOBaHUS  MHPOBO33PEHHUS  OOYyYaOIIHUXCS
MEXIMCHUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYYHbIE MOHSTUS, OTpa)karoIlue
LEJIOCTHOCTh HAY4YHOM KapTHUHbBI MHpa U CHEHU(PUKY METOAOB MO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUS, SBICHHE,
MpolLecC, CUCTEMA, HAYYHBIM (haKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIIeI0BaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCcajbHble yueOHbIe JeHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PEryJSTUBHBIE), obecreunBaroIme dbopmupoBaHue GyHKIHOHATBHON
T'PaMOTHOCTH ¥ COITMAIbHOW KOMITETEHITUN 00YyYarOIXCs;
CIIOCOOHOCTH oOyyJaronmxcs UCIIOJIH30BATh OCBOCHHBIC

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC yUEOHBIC
JNEUCTBUS B MMO3HABATEIBHON M COLMAIBHON NTPAKTHUKE.

MertanpeaMeTHbIE pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMH W PETYJSATHBHBIMU
JNIEUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMO3HABATEJILHLIMH
JeHCTBUAMM:

1) 6a30BbIe JJOTHYECKHE IeHCTBHA:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJU3UpoBaTh  MpolJemy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEAEsATh LIENU JIEITEIbHOCTH, 3aJlaBas MMapamMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABJICHHBIMU EISIMU;

HCIIOJIb30BaTh MPU OCBOCHUM 3HAHUHN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICIISATh XapaKTePHbIE MTPU3HAKU MMOHATHI U YCTAaHABIMBATh UX B3AaUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSICHEHUS! OTAETBHBIX (DAKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBaHMWS M KPUTEPUU [JIs KJIAaCCU(PUKALUU BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHAaBIMBAaTh I[PUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPacCyKIeHUsl (MHIYKTUBHbBIC, JEAYKTUBHBIE, IIO
AQHAJOrUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B PacCMaTPHBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BHIBObI U 3aKJIIOUCHUS;

IIPUMEHSATH B MPOLECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CHMBOJNYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOIECIIBHBIE MTPEICTABICHUS — XUMUYECKHIM
3HaK (CMMBOJI) OJJIeMEHTa, XUMHUYecKass QopMysa, ypaBHEHUE XHMHYECKOU
peakuMy — MpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUECKUX 3a]ad,
IPUMEHATh Ha3BaHHBIE MOJECIIBHBIE NPEJICTABICHUS ISl BBIABICHHS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUH.

2) 6a30BbIe HCCIEN0BATEIHLCKHE IeHCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUSA BEIIECTB M XUMHUYECKHX
peaKkuui;

(bopMyIUpPOBAThH LIENIM U 33/1a4M UCCIEAOBAHMS, UCIIOJb30BaTh OCTABICHHbBIE
U CaMOCTOATENbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAadyeCTBE HHCTPYMEHTA
NO3HaHMUSI U OCHOBBI JUIsl (POPMHPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKa3bIBAEMBIX CYKJIECHUM;

BJIAJETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS U MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HaOII0JaTh 32 XOIOM
npouecca, CaMOCTOSTENIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIHUpOBATH
00001IEeHHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
JESTeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
NOMCKY METOJIOB pEUIEHUS MPaKTUYECKUX 3aJad, IPUMEHEHUIO Pa3JIMYHBIX
METO/I0B IMO3HAHUS.

3) padora ¢ uHpopManmeii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHHMKAX HH(opManuu (Hay4HO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHYECKOrO COJAEpXaHHs, CIpPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHanM3upoBaTh MH(POPMALMIO PAa3IUYHBIX BUAOB U (Popm
IIPEICTABIICHHUS, KPUTHUYECKU OLICHMBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTb;



dbopMyIMpOBaTh 3aMpOChl U MPUMEHATH PA3TUYHbIE METOJbI IMIPHU MOUCKE U
orOope wuH(pOpMaLKK, HEOOXOJUMOW [JIsl BBHIMOJIHEHHS YYEOHBIX 3aaau
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJB30BaHUSA HH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMy  TpeCTaBICHUSA
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyuyHBIM $A3BIK B KauyeCTBE CpEACTBA Hpu padbore ¢
XUMHUYECKON HMH(pOpMAIME: NPUMEHATh MEXIpeAMETHbIE ((pu3uueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00peBUATypbl, HOMEHKIATYPY;

UCIIONB30BaTh W MPEOOpa3oOBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HaIJISITHOCTH.

OByaseHue yHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH JeCTBUSIMMU:

3aJlaBaTh BOIPOCHI IO CYLIECTBY OOCYKIAEMOIl TeMbl B XOJ€ UAIOra U/Uin
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBaTb CBOU  INPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOHN 3a1a4H;

BBICTYNAaTh C NpPE3EHTAlUUEH pe3yJbTaTOB IMO3HABATEIBHOU JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEBHO I COBMECTHO CO CBEPCTHUKAMHU NP BHINIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, NMPAKTHUECKOW PaOOThI MO HMCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEILLIECTB, peaau3alui YUYeOHOro MpoekTa u (popMyarpoBaTh BHIBOJBI
[0 Pe3yJbTaTaM ITPOBEAEHHBIX HCCIEAOBAaHUM ITyTEM COIVIACOBAHMS IO3HMIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYILIECTBISATh CBOKO I103HABATEIbHYIO
NEeATENbHOCTh, ONpenessid €€ Leau W 3aJadd, KOHTPOJMPOBAaTH U IO MeEpe
HEOOXOMMMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™m JACHCTBUN NpuU
BBINIOJIHEHUM YYEOHBIX M HCCJIEAOBATENbCKUX 3a7ady, BbIOMpaTh HamboJiee
3¢ }exTuBHBIN crnoco0 HMX pemeHuss ¢ Y4YETOM TMOJYyYEHHS HOBBIX 3HAHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HA OCHOBE CaMOaHaJIN3a
Y CaMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHSI»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHM B T[O3HAHUU SIBJICHUU



npuponabl, B (POPMHPOBAHMUM MBIIUIEHUS M KyJbTypbl JHYHOCTH, €€
(YHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pEIIeHHsI MPAKTUIECKUX 3a/1a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 37J0POBBIO M IPHUPOJIHOM
cpexne;

BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArallue MOHATHA (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpami€HHas), MOJIb, MOJSpHas
Macca, MOJIIpHBIA OOBEM, YIJIEPOAHBIM CKelleT, (yHKUMOHAIbHAs TIpyMNIa,
paaukan, U30MepHUs, U30MEPbl, TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIUE COCAUHEHUS, MOHOMED, IOJIMMEP, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJIAPHBIE COCIMHEHNS); TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XWMHHM; MHPOBO33PECHUYECKHE 3HAHMSI,
JeXallie B OCHOBE ITIOHUMAaHUs IPUYMHHOCTH W CHCTEMHOCTHM XHMHYECKHUX
ABJICHUM, (AKTOJIOrMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHH H
0€e30IacCHOM HCIIOJIb30BAaHUHM BAKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY U
MIPAKTUYECKON NEATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUU BBISIBISITh XapaKTEpHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOUIUE MOHATHS MPU
ONMCAHUM COCTaBa, CTPOCHUSI M NMPEBPALIEHUI OPraHMYECKUX COCANHEHUI;

c(OpPMHPOBAHHOCTh YMEHHMI HCIOJIB30BAaTh XMMHYECKYI0 CHMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpaIIEHHOM)
(GopMysl OpraHMYeCKHMX BEIIECTB W YpPaBHEHUN XHUMUYECKUX pEaKUui,
U3rOTABJIMBATh MOJEIM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIIOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUEHHBIX
OpPraHMYECKUX BEIIECTB II0 HX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJaccy/Tpynmne COeAWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEpIKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaTh MM Ha3BaHHS MO
cuctemMatnyeckoi HomeHkiatype (IUPAC), a takxe NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITHJICH, MPONUJIEH, AalleTHIICH,
ATUJICHTJIMKOJb, TIMLUEPHUH, (EeHOJ, (popManbIeru, aleTaabAerul, MypaBbUHAs
KHCJIOTa, YKCYyCHAasi KHCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBASI KUCIIOTA, IJI0K034,
bpyKTO3a, Kpaxmal, eJTi0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNsITh BHUABl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIC);



c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemniectB A. M. ByTiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapaKkTepu3oBaThb  COCTaB, CTPOCHUE,
du3nueckue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJACTaBUTEICH pa3InYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MNPONWJEH, alETUJIEH,
Oyramuen-1,3, mermnOyranueH-1,3, O€H30JI, METaHOJ, STAHOJ, ITHJICHTIUKOJb,
[IIALEepUH, (EHOJI, alleTalbJeTH, MypaBbUHAs W YKCyCHash KUCJIOTHI, IJIIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTa), WIIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHHUSIMA COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLHl C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh UCTOUHUKHU YIJIEBOJIOPOIHOTO
Colpbid (He(Th, NPUPOAHBIA Ta3, Yyrojib), CIOCOOBI WX NEPEepadOTKH U
IPAaKTHYECKOE MPUMEHEHHUE MPOTyKTOB NEPEpadOTKH;

C()OPMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIYMCIECHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA
peaklMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB UJIU IPOAYKTOB PEAKIUN);

C()OPMUPOBAHHOCTh YMEHHUM BIaJE€Th CUCTEMOM 3HAHUN 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMHUHU MPU U3YUYECHHUU BEILECTB U
XUMUYECKUX ABJICHUN (HaOII0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUA [JIsl TPUHATHS pEIIEHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBA3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUI COONIOAATH IpaBUJia MOJIb30BAHUS XUMUUYECKON
MocyIol U J1abopaTOpHBIM O0OpPYJOBAHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMH IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMHPOBAHHOCT, yMEHUHN TUTAHUPOBATH U BBIMIOJHATH XUMHYECKUUN
AKCIIEPUMEHT (IIPEBPAILICHHS] OPrAaHMYECKUX BEIIECTB MPU HArpEBaHUU, MOJyUYECHHE
ATWJIEHA M U3YYEHHE €ro CBOMCTB, KAaue€CTBEHHbIE PEAKIHMH OPraHUYEeCKUX
BELIECTB, JeHaTypalusi OeJKOB MpU HArpeBaHHUM, LBETHHIE pEaKIMu OENKOB) B
COOTBETCTBUM C TMpaBWJIaMHU TEXHUKH O€30IacHOCTH TMpU OOpalleHUuu ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYAOBAaHHUEM, TMPEIACTABIATH PE3YyJIbTaThl
XUMHUYECKOTO SKCIepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 popMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMUPOBAHHOCTh YMEHUN KPUTHUECKU AaHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJydYaeMyl0 U3 pa3HbIX HCTOYHMKOB (CpelcTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  MpaBWia  DKOJOTHYECKU
LEJIECOO0PA3HOr0 MOBEAECHHUS B OBITY W TPYAOBOM JAESATEIBHOCTH B LEISIX
COXpaHEHUsl CBOETO 3J0pPOBbS U OKpYKAIOIIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMACHOCTb BO3JICUCTBHS HA >KUBBIE OPraHU3MbI OINPEACIEHHBIX OPTaHUYECKHUX
BellleCTB, moHUMAasi cMbica nokazarens [IJIK, moscHsATh Ha mpuMmepax CIoCOOBI
YMEHBIIICHUSI W MPEJOTBpAIlEHUS HX BPEIHOrO0 BO3JCHUCTBUS HAa OPraHU3M
YEJI0OBEKa;

JUIsi 00ydarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CJENbIX W CIA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa misg 3anucu XuMHUYECKUX

dbopmy.
11 KJIACC

[IpeameTHble pe3yibTaThl OCBOEHHUSI Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XHUMHUYECKOH COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHpPA, POJM XHMHUU B TIO3HAHWU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYphl JIUYHOCTH, €€
(GyHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IS PEIIEHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAOIIME MOHATHSA (XUMHUCCKUH 3JIEMEHT, aToMm, u3oTom, s-, pP-, d-
AJNIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUUYECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOAOPOIHAS), KpUCTA/NINUECKas peiéTka,
TAMNBl ~XUMHUYECKHX  pPEAKIMH, PacTBOP, JJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
BJIEKTPOJINTUYECKAs JAUCCOLMALNs, OKHUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKON peakiuy, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW Auccounannu, nepuoandeckud 3akoH Jl. M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHECHUSA W MPEBPALLICHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHUYECKNE 3HAHMS, JICKAIIME B OCHOBE IOHUMAHUS IPUYUHHOCTU M
CUCTEMHOCTH XWMUYECKHX SIBIICHUU, (DaKTOJIOTUYECKUE CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HMCIOJIb30BAHUHM BaKHEUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa,;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATh XapAKTEPHBIC TPU3HAKH TTOHATHMA,
YCTaHaBJIMBATh UX B3aMMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHYECKYI0 CUMBOJIMKY JIJIS
coctaBieHuss (OpPMyJ BEIIECTB M  ypaBHEHUH  XUMHYECKHUX  PEaKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBranbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BENIECTB (yrapHbIA Tra3, YIVIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OINPEACNIATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUSX PA3JIMYHOrO COCTaBa, BUJ XUMUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAsI, METAJNINYECKasi, BOJIOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIecTBa (aTOMHas, MOJICKYJISpHas,
MOHHAs, METAJUTMYECKas), XapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHMUECKHX
COCMHECHUI;

c(hOpMUPOBAHHOCTH YMEHHUM yCTaHAaBJIMBATh MPUHAJJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO MX COCTaBY K OMNpeAcICHHOMY Kiaccy/TpyIe
COeMHEHUN (MPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBaTh CMBICI MEPUOANYECKOro 3akoHa /.
N. MeHnneneeBa u IeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00bSICHUTEIBHYIO
Y MIPOTHOCTUYECKYIO (DYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepuoguyeckoil CHCTEMBI
xumuueckux snaemeHToB JI. M. MenHngeneeBa, HCIONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX COCTUHECHHI
1o nepuoaaM u rpynnam Ilepuoandeckon CucTeMbl XUMUYECKUX 31eMeHTOB JI. .
Menpaeneena;

chOpMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHUE CBOMCTBAa HEOPraHWYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPKIATh CYILIECTBOBAHUE TEHETUYECKOW CBSA3UM MEXKAY HEOPTaHUYECKUMHU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUN COOTBETCTBYIONIUX XMMUYECKUX PEAKITU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pa3JIMYHBIM TIpU3HAKaM (YUCIYy U COCTaBy PEArvupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCIIEHUS JJIEMEHTOB, OOpPaTHMOCTU
peaKiMM, YYaCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPABHEHHUS PEAKIMN Pa3IuYHBIX
THUTIOB, TOJHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEaKIIUii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAAIOIINE
KAUECTBEHHBII COCTaB pPAa3JIMYHBbIX HEOPTraHWYECKUX BEIIECTB, pPACMO3HABATH
OTBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PacCTBOpaX HEOPTaHUYECKHUX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHM  PACKpbIBaTh  CYHIHOCTH  OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
3THUX PEAKLINIM;

c(OpPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEep CMEILIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (nmpunuui Jle larense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHMMHUYECKHE IPOIIECCHI,
JeXallke B OCHOBE MPOMBIIUICEHHOTO IMOJYYEHUsI CEPHOM KUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOMMX HAYYHBIX NPUHIUNAX U
HKOJIOTMYECKUX Mpo0IeMax XUMUYECKOTO IPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBHIYMCICHHS C HUCIOJb30BaHUEM
MOHATUSL «MaccoBasi JOJs BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUW Tra3oB
MIPU XUMHUYECKUX PEAKIUAX, MACChl BEUIECTBA WM O0BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOLIMX B PEAKIHMH
BEIIECTB, TEIJIOBOrO 3((deKkTa peakunud Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHUM COOJIOIATh MPaBUJIA MOJIL30BAHUS XUMUYECKOU
MocyIol U J1abopaTOPHBIM O0OpPYJOBAaHHUEM, a TakKKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMH MO BBIIOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCT, yMEHUHN TUIAHUPOBATH U BBIMIOJHATH XUMHYECKUUN
AKCIIEPUMEHT (pa3joKeHHUE MEePOKCHUAa BOJOpPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpEeNEeNeHUEe Cpellbl PACTBOPOB BELIECTB C MOMOIIbI  YHUBEPCAIBHOIO
WHIMKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIMU Ha Cyib(dar-, KapOoOHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE JKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMaM «Metaiey U «Hemeramib») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABISATh PE3YNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUW COOTBETCTBYIOIIUX PEaKIuil u (HOpMyIUpOBaTH BHIBOJBI Ha OCHOBE
ATUX PE3yJbTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTHYECKH aHAJIM3UPOBATh XHMHYCCKYO
uH(OpMaIMIo, TOIy4yaeMyl0 U3 pa3HbIX HWCTOYHHKOB (CpEICTBAa MacCOBOU
KOMMYyHUKaIu, HTepHeT u ApyTHX);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOJATh  MpaBWia  AKOJOTHYECKU
LEJIECOO0PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JEITEIIBHOCTH B ILEISAX
COXPAHEHHUsI CBOETO 370POBbSl M OKPYKAIOLIEH HPUPOIHON Cpenibl, 0CO3HABATh
OIACHOCTb BO3ACHCTBUSI Ha )KMBBIE OPTaHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHATe Ha mpuMepax crnocoObl YMEHBIIECHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHr3M YEJIOBEKA;

JUIsl 00yYaromuxcsli ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAax IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CHENbIX M CIa0OBUASIIMX OOY4YalOIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOoYeuHy0 cucteMy oOo3HaueHuil JI. bpaiins g 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos Buanbi
DJIEeKTPOHHbIE AeSITeJIbHOCTH
HaumeHoBaHue pa3iesioB U TeM (uudpoBbie) 00y4Jaroumuxcs ¢
Ne ii/m Konurposnbhubie | IlpakTuueckue " .
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe | Y4éTOM paboueil
padoThbI padoThI
pecypcsbl NPOrpaMMmblI
BOCIIUTAHUS.
Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XUMHUM
[IpuBneyenune

[IpenMer opraHHUYECKON XHUMHH.

BHUMAHUA K
o0cyxaaemMol Ha

OKe
11 Teopus cTpoeHUS OpraHUIECKUX 3 P
. nHpopManuu,
coenunenunit A. M. bytneposa
aKTUBU3ALIUS
MMO3HABATEJIbHOU
JIeATeTLHOCTH.
Hroro no pazneny 3
Paznea 2. Yraesogopoasnl
IIpumMeHeHue Ha
ypoke paboThI B
napax, rpynroBoi
21 [IpenenbHble yraeBOAOPOABI — 5 paboThI, KOTOpas

aJIKaHbI

YUYUAT
oOydJaronumxcs

KOMaHJIHOW paboTe
Y B3aUMO/ICHCTBHUIO




C IPYTHUMHU
00y4aroIUMUCs.

2.2

HenpenenpHbIe yTriieBoa0pOIbI:
aJIKEHBI, aJIKaJNEeHbI, aTIKUHBI

AKTHUBU3ALIUS
IM03HABaTEILHOM
eITEIbHOCTH
oOyyJaronuxcs.

2.3

ApomaTndeckue yrieBogopoabl

Bxirouenue B ypok
UTPOBBIX
POLEAYP, KOTOPHIE
MOMOTaloT
MoJEPKATh
MOTHBAIIHIO
oOyuaromuxcs K
MOJTy9ICHUIO
3HAHHMH,
YCTaHOBJICHHE
JI0OpO’KeNaTeIbHON
aTMocdepsl Ha

YpOKe.

24

[IpupoiHBIE HICTOYHUKHT
YTIE€BOAOPOAOB U UX
nepepaboTka

Opranuzanus
paboThI
oOyJaromuxcsi ¢
MOJy4aeMou Ha
YpOKE COLIAIbHO
3HAYUMOM
uHpopmanuen —
WHUIUUPOBAHUE €€
00CYyKIeHHS,
BBICKA3bIBAaHUE




oOyJaronMucs
CBOEr0 MHEHHS 110
ee MoBO/1Y,
BbIpabOTKa CBOETO
OTHOIIICHUS K HEH.

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeTuHeHust

3.1 Cnuprel. ®enon

Opranuzanus
medcTBa
MOTHBHUPOBAHHBIX
oOyJaromuxcs HaJ
HEYCIIeBAOIIUMU
OJTHOKJIACCHUKAMH,
JTAIOIIIETO
COLIMATIBHO
3HAYUMBINA OTBIT
COTpPYJIHUYECTBA U
B3aMMOITOMOIITH.

Anpaerunsl. KapooHOBBIE

3.2
KUCIOTHI. CIIOXKHbBIE dPUPHI

IIpuBneyenune
BHHUMAaHUs K
oOcykaaemMoi Ha
ypoke
uH(popMaluuy,
aKTUBU3ALINS
ITO3HABATEJIBHON
JIESITEIbHOCTH.

3.3 VYrineBoasl

WNuuuupoBanue u
MOIEPKKA




HCCIIEIOBATEIbCKON
JIESITEIIBHOCTH
o0yJaronuxcs B
pamKax
peanu3anuu MU
WHIUBUAYAIbHbBIX U
IPYHIOBBIX
HCCIIEI0BATEIbCKUX
MIPOEKTOB, HABBIK
myOIMYHOTO
BBICTYTUICHHS
nepes ayauTopuen,
apryMEeHTUPOBaHUE
U OTCTauBaHUe
CBOEH TOUKH

3pEHMSL.
Hroro no paznery 13
Pasnen 4. Aszorcoaeprkamue OpraHu4ecKue CoeJUHEHHUs
AxTHuBHU3aIAS
[I03HABATEIBHON
4.1 AMUHBI. AMUHOKHUCTIOTHI. benku 3
JIESATENBHOCTH
o0y4aromuxcsl.
Wroro mo pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeUHEHUS
Bxirouenue B ypok
UTPOBBIX
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 P

HpoLexyp, KOTOpble
MOMOTAOT




MOJIJICPIKATh
MOTHBALIHIO
oOyJarommxcs K
MOJTyYEHUIO
3HAHUM,
YCTaHOBJICHHE
JI0OpOoKeNnaTeIbHON
aTMocdepsl Ha

ypOKe.

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ii/m P Kontpoabnbie | IpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. TeopeTuueckue 0CHOBBI XUMHH
Ctpoenue atomoB. [leproanyueckuii 3aKkoH
11 u [lepuonnueckas cucremMa XUMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Ctpoenue BemiectBa. MHOrooopasue 4
' BEILIECTB
13 XUMHUYECKUE PEAKIINU 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heoprannueckas xummusi
2.1 Merannsl 1
2.2 Hewmeranms 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 5
' BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
w/n Tema ypoka Beero Kountpoasnbie | IlpakTuyeckue 0GpazoBaTEbHBIE
padoThbI padoThbI pecypes:
1 IIpeamer oprann4ecKko XumMuu, eé 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus ctpoeHHst OpraHMuEeCKUX
2 coenunenniit A. M. Bytneposa, e€ ocHOBHBIE 1
MOJIOKEHUS
[IpencraBienue o K1accuPpuKaun
3 opranuyeckux BeuiecTB. Homenknatypa 1
(cucremaTnyeckasi) U TPUBHAIBHBIE HA3BaHUS
OpraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PSIJL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTaBUTENN aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «Ilomyuenue 1 1
STWJIEHA U U3yUYEHUE €TI0 CBOMCTB
Ankanuensl. byraguen-1,3 u
9 MeTmnoyTanuen-1,3. [Tomydenue 1

CHUHTCTUYCCKOI'O KaydyKa U pC3UHLbL




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHUYECKHUM psAll. AUETUIICH —
MPOCTEUIIINN MPEICTAaBUTEIb AIKHHOB

1 Boruncnenus no ypaBHEHUIO XUMHYECKOM
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTnueckas cBsi3b yIri€BOJOPOIOB,
MIPUHAJICKANUX K Pa3IMYHBIM KJ1accaM
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MIPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE T'a3bl,
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MIPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE T'a3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas padota no pasaeny
«YTIeBOIOPOIBI»

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI:
METaHOII ¥ 3TaHoJ1. BogopoHas cBsi3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb 1
TITUIEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIbI, (PU3UYECKHE U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

20 Anprerupl: GopMambAeTHI U alleTaTbICTHI.
Aneton

21 OnHOOCHOBHBIE IIPe/IeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs M YKCYCHAs

22 [IpakTuueckas padora Ne 2. «CpoiicTBa




pacTBopa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK

23 MPEJICTABUTENN BBICIIMX KApOOHOBBIX KHCIIOT

24 MpbLia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, TPUMEHEHHE,
OMOJIOTUYECKast POJIb KHUPOB
VYTaeBobl: COCTaB, Kilaccuukanus.

27 Bakneiiue npenctaBuTeNn: III0K03a,
bpykTo3a, caxapo3a

)8 Kpaxman u memirono3a Kak mpupoHbIe
MOJIUMEPHI
Kontponbnas padota no pasaeny

29 «Kwucnopoacoaepxariue opraHuuecKie
COETUHEHUS

30 AMUHBI: METWJIAMUH U aHWIHH
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIC

31 OpraHMYECKUEe COCTUHEHUS, UX
ounosornueckoe 3HaueHue. [lerntu b

39 benku kak mpupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

33 OCHOBHbBIE TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOIBI CHHTE3a

BBICOKOMOJICKYJISIPHBIX COCIUHEHMI.




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIysi aToOMOB

Ilepuonuueckuii 3akoH u [leprnoanyeckas
cUCTEMa XMMUYECKHUX 3jieMeHToB [[. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHCHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COSJMHECHUH TI0
rpynmnam u nepuojam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anemenToB .. Meneneena B
Pa3BUTUU HAYKU

CTpOeHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI O6paSOBaHI/I$I
KOBaJICHTHOM CBS3U. BOI[OpOI[HaSI CBA3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOUAHBIE PACTBOPBI.
MaccoBasi 1011 BEILECTBA B pacTBOPE




Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX CoeIMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakiuii B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKITUAX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

[IpakTuueckas padora Ne 1. «BausHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

Onektponutuueckas auccounanus. [lonsrue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE
peakuuu. [TonsTre 00 snekTponnze
pacIyIaBoB M paCTBOPOB COJIEH

13

KontponbHas padoTa no pasaeny
«Teopernueckre OCHOBbI XUMHUU»

14

Meraiuel, ux noyioxenue B [lepuoanyeckoii
cUCTeMe XUMHUecKux 3nemeHToB J1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gu3ndecKkue cBONCTBa
METaJIJIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsKEHUN METaJUIOB

16

XHUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
ATFOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJe3a U UX
COETUHEHUN

19

[IpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Metamab»"

20

Hewmeraibl, X mojoxxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. . Menpeneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AnoTponusi HEMETaIOB (Ha IpUMEpe
KHCJIOpOJia, cephl, hocdopa u yrieposia)

22

XHUMUYECKUE CBOKWCTBA I'aJION€HOB, CEPHI U UX
COE€IUHEHUN

23

XuMuyeckue cBorcTBa a3oTa, (hocodpa u ux
COCIMHEHUI

24

XHUMUYECKUE CBOKCTBA yTIIepoaa, KPEMHUS U
UX COeINHEHNH

25

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COE€IUHEHUN

26

O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110




TeMe «Hemertayuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKLUi U
TEPMOXHUMHYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME 1
"Hemeramnsl"»

08 KonrponsHas pabora o temam «MeTasuiby 1
n «Hewmeramism

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHble HEOpraHU4eCKue 1

30 opraHudeckue coepuHeHus. I'enerTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Posnb xuMum B o6ecrieueHNH IK0JIOTHYECKOil,

31 JHEPreTHYECKOH U IMUIIEBOW 0€301aCHOCTH, 1
Pa3BUTHH MEIULIUHBI
IIpencraBnenus 00 oOIIMX HAYYHBIX

32 MIPUHIHUIIAX IPOMBIIUIEHHOTO ITOJIyYeHUS 1
BaXHEUIIIMX BEILECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUS ¥ 30pOBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 ximace/ Epemun B.B., Ky3pmenko H.E., [lpo3noB A.A., Jlynun B.B.;
nox peaaknueit Jlyannaa B.B., O01mecTBo ¢ orpaHUIYeHHON OTBETCTBEHHOCTHIO

«IPODA»; AkumonepHoe obduectBo «M3narensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2023-10-25T19:09:14+0300
	Виноградова Наталья Алексеевна




