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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpeAHEro o0Iliero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON TPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kounenmmu mnpenonaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3aunusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPamMMbl, U
OCHOBHBIX TOJOXKEeHUN «CTpaternn pa3BuTus BocnuTtaHuss B Poccuiickoit
denepanun Ha niepuoa 10 2025 roma» (Pacmopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OIMPEAEIICHUIO
o01ieil crpareruy 00y4eHHst, BOCIIUTAHUS U Pa3BUTHA 00yUYaIOIIUXCs CPEeICTBAMU
yuebHoro npeamera «Xumusi» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIH
koHIentyanbHbie nonoxkeHuss ®I'OC COO o B3auM00OOYCIOBIEHHOCTH LEJEH,
CoZlepaHusl, PE3yJIbTaTOB OO0y4YeHHUs M TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpTraHM3aIluH, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTallOM peaM3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[IEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. IDTHU UEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YeJIoBEeKa, a TakKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0pPOBBIO M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
o0yyJaronmxcsi Ha YpOBHE CpeHEro oOIIero oopa3oBaHUs CpeACTBAMHU y4eOHOTO
npeaMeTa «XHUMHs», COJIEpPKAHUE M TMOCTPOEHHE KOTOPOTO OINpEIEieHbl B
mporpaMme MO0 XHMHH C YYETOM CHeIM(PUKA HAYKH XUMHH, €€ 3HAUCHUS B
NO3HAHUM TPUPOABl U B MaTEpUaIbHOW XU3HU OOIIECTBa, a TaKXKe C YYETOM
o0lmMX 1eled W NPHUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero obuero oopazoBanus B Poccuiickoii denepanuu.

XuMUS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UrpaeT 0coOyio pojb B
COBPEMEHHOM LMBUIM3AIMU, B CO3AaHUMA HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOTO MPEJICTABICHUS 00 OKpY)KalolleM MHUpPE KaK O €IUHCTBE
OpPUPOABLl M YeJIOBEKa, KOTopoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JACTAMH IPUMEHEHHUS.



TecHO B3aMMOAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HU KaxJI0ro wieHa oOmiectBa. CoBpeMeHHass XMMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HalpaBlieHAa Ha pElIeHue
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBA.

B cootBercTBUM ¢ OOMMMHM UEISIMH U NPUHLUNAMH CPEIHEro OOIIero
obOpasoBanus coaepxkanue npeamera «Xumus» (10-11 kmaccer, 6a30BbIl yPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM s  BBIPAa0OTKH  MHPOBO33PEHUYECKHX
OpPHEHTUPOB, YCHEIIHOTO BKJIKOYEHUS B JKU3Hb COLUYMa, IPOJOJIKEHUS
00pa3oBaHMsl B pa3IMYHBIX 00JIaCTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBngOmUMU  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas W HeOpraHuveckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XUMHU (C BKJIFOYEHHUEM 3HAHWHN W3 OOIIeH XUMHUH) U
oprannueckon xumuu. GopMuUpoOBaHME NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnevYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOTroooOpasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TMOJXO0Ja K U3Y4YeHHIO y4eOHOro wmaTepuana u oOyCIIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  OMNPEIENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUHM BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTaHUYECKUX
COCMHEHHI, a TakKe€ Ha YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
IpeaCcTaBiICHU O CTpoeHuHu BemecTB. CBeaeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHUECKU
aKTUBHBIX COEOUHEHMI. B Kypce OpraHMyeckol XUMHH IOJYYarOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl MEepBOHAYAIbHBIC
MPEACTABICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOU PEAKLINH.

[Ton HOBBIM yriaoM 3peHUss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsd M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUUYECKH MaTtepuan M (PaKTOJIOTMYECKHUE CBEIEHUSI O BeEllecTBaX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeopraHuuecKas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTHUECKUX TO3HUIIHM,



riy0oke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
000011a101IIeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX W TMPUMEHECHHH, a4 TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSX TMpOTEeKaHusi momosHseTcs B kypcax 10 m 11 xmaccos
AJIIEMEHTaMH COJIEP)KAHMS, HMEIOINIMMHU KYJIbTYPOJOTUYECKUM U MPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT NOHUMAHUIO B3aUMOCBS3UM XHMHH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ poJib B TMO3HABATEIILHOW W MPAKTHYECKOU
NESATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHHSI K MPOIIECCY
TBOpPYECTBA B 00JACTH TEOPUM W MPAKTHUUECKHUX MPUIOKECHUH XHUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0semax, CBSI3aHHBIX C XMMHEHW, KPUTUYECKH OCMBICIMBATh MHGOpPMALUIO U
OPUMEHATh €€ JUIA TIONOJIHEHUS 3HAHWH, peNIeHUS WHTEIUICKTYadbHBIX |
AKCIIEPUMEHTATLHBIX MCCIEA0BATENIbCKUX 3a1a4. B 1iemom comepikanne y4eOHOTO
npeaMeTa  «XUMHUS» ~ JAHHOTO  YPOBHS  M3Y4YEHMSl OpPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YaIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS MOHUMAaHUS
bunocodckux uaeH, TakMX Kak: MaTrepuajibHOE €IMHCTBO HEOPraHMYECKOTO M
OPTaHUYECKOTO MHUpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh TPUPOJHBIX SIBJICHUM MYTEM OKCIEPUMEHTA U
peuieHus MPOTHUBOPEYMH MEXKIy HOBBIMU (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU 3KOJIOTMYECKUX MPoOJeM, a
TakKe MpoOeM COepeKEHUsT IHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/TaHUS HOBBIX
TE€XHOJIOTUH U MAaTEPUAJIOB.

B mane pemenus 3amad  BOCTMTAHWS, PAa3BUTUS W COIUMATHM3AIAN
oOydJaroumxcsi MpPUHAThIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpPEIeNICHUI0
colepXaHUsl M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (GOpMHpPOBAaHUE
YHUBEPCAIbHBIX yUE€OHBIX JEHCTBUN, HWMEIOMMX 0a30BOE 3HAYCHUE IS
pasTUYHBIX BHJOB JESITCIBHOCTU: pPEIICHUS MpoOJieM, TMOWCKa, aHalu3a W
00paboTku uHpOopMaIK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEIOBATENbCKON JeATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMUM KakK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPETHETO 001Iero 00pa30BaHus, MPU ONPEIACIICHUN
COZIepKATENIbHOW XapaKTEPUCTUKHU IIeJIed H3Y4YeHHUsi MpeJMeTa HalpaBlIeHUEM
NEPBOCTENEHHOM 3HAYMMOCTU TPAAMIIMOHHO MpHU3HAETCA (POpMUpOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NESATETLHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyIbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJIeU W3y4eHUs
IpEeIMETA SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHUsl TJIaBHBIMHU LEISIMU H3Y4Y€HHUs MpeaMera
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 ki1.) sBIIAIOTCSA:

e (opmMupoBaHMe CHUCTEMbl XUMHUYECKUX 3HAHUM Kak  BaKHEHIIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOM
JeXKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAILHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHHMMAHHME CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/MAX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi MPUOOPETECHUS
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHU,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOIIOACHUEM U
OOBSICHCHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPAaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsigy ¢ aTum, conepxaTesbHas XapaKTepUCTUKA LeJield U 3a/1ad U3y4eHUs
peaMeTa B IporpamMme 1Mo XMMHUHM YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero ooimiero oopazoBanusi. CeroaHs B
NpEeNolaBaHuM  XWMHM B OOJIBIICH  CTETEHW  OTHAETCA  MPEANOYTCHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHUs OOy4YeHHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHOM OpraHu3alliy, BIAJCIOIErO HE
HA0OpOM 3HaHWU, a (YHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CcrocobamMu u
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUW M NMPUMEHEHUS WX B PEATbHOW KU3HU
JUTS pEIeHUs TPAKTUIECKUX 3a]1ad.

B cB3u ¢ 3TUM npu u3yuyeHUH MpeaMera «XUMHUS» JOMUHUPYIOIee
3Ha4YE€HHE MPUOOPETAIOT TAKKE LIEJIM U 33]1a4H, KaK:

amanTanys 00y4aromuXcsl K YCIOBHUSAM TWHAMUYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX dKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITCTCHIINM), WMEIOIINX YHUBEPCATLHOE 3HAYCHWE [JISi Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: PEIIeHHs MpobJieM, MOoUcKa, aHajau3a U 00padoTKu MHGOpMaIH,
HEOOXOAUMBIX [JIs MPUOOpPETEHUsl OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHMM XWMHH, a TaKXe i1 OIEHKH C TO3UIUN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELy;



pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, MHTEIJICKTYaJbHBIX U TBOPYECKUX
CITIOCOOHOCTEN 00YyUaOIIMXCSI: CIIOCOOHOCTH CaMOCTOSTEIILHO MPUOOPETATh HOBBIC
3HAHUA IO XMMHUU B COOTBETCTBUU C KM3HEHHBIMH MOTPEOHOCTIMHU, UCIIOJIH30BATh
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH /I TIONCKA U aHaJIM3a y4eOHOH U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMUYIECKOTO COJICPKaHUS;

dbopMUpOBaHUE U PA3BUTHE Yy O0YYAIONTUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIe 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUJIAHUPOBAHWH W TPOBEACHUH XUMHUYECKOTO
HKCIEPUMEHTA;

BOCIHTAHHE Yy OOydyarommxcsi YOeKIEHHOCTH B T'yMaHHUCTUYECKOU
HAIMpaBJICHHOCTH XUMHH, €€ BaXXHOW POJM B PEIICHUU TI00ATBHBIX IpoOJieM
pPalMOHAIBHOTO TTPUPOJIONIOIH30BAHMS, TTOMOJTHEHUSI SHEPTeTUUECKUX PECYPCOB U
COXpaHEHHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIBITA
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUM JUIsl TPUHSITHS TPAMOTHBIX pElIeHUd B
CUTYAIIUSX, CBI3aHHBIX C XUMUUYECKUMU SBICHUSMH.

B yueOHOM muiaHe cpeaHero oOIIero oOpa3oBaHHUs TMpeaMeT «XUMUSH»
0a30BOTO YPOBHS BXOJUT B COCTaB MPeAMETHOU 0b6nactu «EcTecTBeHHO-HAyYHbBIC
PEAMETHI.

OO611ee 9yuca0 4acoB, OTBEAEHHBIX IS U3YUYCHHS] XUMUH, HA 0A30BOM ypOBHE
cpeaHero ooiero oopasosanusi, coctapisier 102 yaca: B 10 kiacce — 34 gaca
(1 yac B Henento), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA
10 KIIACC
OPT'TAHUYECKAS XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyYecKol XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopus CTPOEHHUsS OPraHHUYECKHUX
coenunenunit A. M. bytnepoBa, €€ ocHOBHBIE 1O0KeHHsI. CTPYKTypHBIE (POPMYJIbI
OpraHWYecKUx BeulecTB. l'omosorusi, wu3omepus. XHUMHYECKas CBsI3b B
OpPraHUYECKUX COCINHEHUAX — OJUHAPHBIC U KPATHBIEC CBS3H.

ITpencraBinenue o kiaccupuKalMyd OpraHuYecKux BelecTB. HomeHkmnatypa
OPraHWYEeCKUX COEIMHEHHH (CHCTeMAaTH4yecKas) WM TpPUBHAJIBHBIE Ha3BaHUSA
BAKHEMIIMX NPEICTABUTENEN KIIACCOB OPIraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HAaKOMJIEHHE ¢ 00pa3llaMH OpraHMYECKHX BELIECTB M MaTepuajaMd Ha MX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALEHUI0 OPraHUYECKUX BEILECTB
IpU HarpeBaHuu (T1aBJIeHUe, 00YTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKMH psan. MeTraH M dTaH —
OpOCTEHIINE TPEACTABUTENN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu 3aMelIeHus] W TOpPEHUs), HAXOXKJIECHHWE B MPHUPOJE, INOJyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOCHUE, TOMOJIOTHYECKUM PsSiA. DTUIEH U NPONWICH —
OpOCTEHIINE TPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHMUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOIC€HUPOBAHUS, TUApATALMM, OKHUCJIEHHUS U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOyramueH-1,3: cTpoeHue, BakKHEUIINE
XMMHMUYECKHE CBOMCTBa (peakius noaumepusanuu). [lonmydyeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TPOCTEHIINK TMPEACTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XMMHMUYECKHUE CBOWMCTBA (peakUUu TMAPUPOBAHUSA, FaJOr€HUPOBAHUS, THApaTaliH,
TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHE.

Apensl. benzon: cocra, cTpoeHue, (QU3NYECKHE M XUMHYECKHE CBOMCTBa
(peakuuu raJoreHMpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHUE. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumenenue. TOKCUUHOCTb



apeHoB. ['eHeTmueckas CBsI3b MEXKIYy YIVIEBOJOPOJAAMH, NPHHALICKALIMMH K
Pa3INYHBIM KJIACCAM.

[IpupogHbple UCTOYHUKM YIUIEBOAOPOAOB. IIpupoaHblii ra3 M IOMYyTHBIE
HeTsaHbie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTUYECKHil), muposn3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €r0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUIaCTMAcC, KayuyyKOB U PE3UHBI, KOJUICKIUU
«Hepts» u  «VYTOmb», MOAETMPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
rajJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUUECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3Y4YECHHE €T0 CBOMCTB.

PacuérHsble 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Mmacchl, oO0BbEMa,
KOJIMYECTBA MCXOJIHOIO BEUIECTBA MJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OAHOI'O U3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuyeckue CoeJUHEHU s

[IpenenpHple OOHOATOMHBIE CIMPTHL. METAaHON W 3TAHOJ: CTPOCHHME,
¢usznyeckne W XHUMHUYECKHE CBOMCTBA (peakiUH C aKTHUBHBIMU METaJUIaMHu,
rajJJOr€HOBOJIOPO/IAMH, TOpPEHHUE), MNpUMEHEHHE. BoJoponHblE CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIA U 3TaHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroaroMHple€  CHUPTBHL. DTUJIEHIVIMKOJIb W  [JIMLEPHH: CTPOCHHE,
¢usznyeckne W XMMHYECKHE CBOICTBA (B3aUMOJEHUCTBHE CO IIEIOYHBIMU
MeTajulaMH, KaueCTBEHHasl peaklys Ha MHOIOATOMHBIE CHUPTHI). [lelicTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimuepusa U 3THIICHIVIKOJIA.

®deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKUE UM XHUMHUYECKUE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpaerunpl U kemouvl. DoOpMaNBIAETHA, AaleTAIbJIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMUYECKUE CBOMCTBa (pEaKLMMU OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), IOJyUYECHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IIpenebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HuecKne W XMMUYECKHEe CBOMCTBa (CBOICTBa,
oOmye s Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHue U MpUMEeHEHHUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHl KaK IPEICTABUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEE AEUCTBHUE.

Crnoxuble 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas

POJIb KHUPOB.



VYrneBonpl:  cocTaB, Kiaccuukamus — yriaeBoAoB  (MOHO-, JHU- U
nosnvcaxapuabl). ['oko3a — npocTeimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUEe W XMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaoM Meau(Il), okucnenne ammuadyHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIOKO3bI), HAXOXJACHUE B TMPHUPOAE, NMPUMEHEHHE,
ouonornyeckas posib. @otocunres3. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a Kak npupojiHbie noinumepbl. CTpoeHrue Kpaxmana u
Heoso3bl.  du3nueckue M XMMHYECKME CBOWMCTBA Kpaxmana (TUApOJu3,
KAaueCTBEHHAsI PEAKIUs C HOJOM).

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
pOBe/ICHHE, HAONIOJICHUE U OMNKMCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcuaoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJEUCTBUE TIIMIIEPUHA C
rugpokcuoM meau(Il)), anbaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHAA
cepebpa(l) u rumpoxcumom wMenu(Il), B3ammopeicTBHE Kpaxmajga € HOIOM),
IPOBE/ICHHUE MPAKTHUECKOW pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KUCIOTHI.

Pacuétnrlie 3agaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Mmacchl, oO0BbEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOJAYKTA PEAKLMH [0 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MPOYKTOB PEAKIIUH).

A3oTcozepKalue OpraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMYecKkue coequHeHus. Ouzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHCIIOT (Ha mpuMepe IHIMHA). buosornueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsE W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallns, KAYECTBEHHbIE PEaKIINU Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
HAOJIOZICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JIeHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BbicokoMoJIeKy/ISIpHbIE COeTMHEHUS]

OCHOBHbBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
macca. OCHOBHBbIE METOJIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAUHEHUN —
MOJIMMEpU3aIs U MOJUKOHICHCAIHSI.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUI:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,

Kay4yKOB.
MexnpeamMeTHbIe CBSI3H.



Peanu3arust MeXnpeIMeTHBIX CBSI3€H NP U3yUYeHUH OPTaHUYEeCKOW XUMHUU B
10 kiacce OCYHIECTBISETCS UYepe3 HCIOJBb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHATHUW, TaK W TOHSTHUMN, SBISIONIUXCS CUCTEMHBIMH ISl OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKkT, rUmoTe3a,
3aKOH, TEOpHSs, aHAIIM3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJISITHPOBAHHE.

dusmka: wmartepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
OHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (PU3NYECCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUSI.

buonorusi: kierka, opranm3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboToCcMHTE3, OHOJOTMYECKH AaKTHUBHBIC BellecTBa (OCJKH, YIJIEBOABI, KUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
PECYPCHI.

TexHoNOTHS: TNHINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOFOIIIME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKUE Mpenaparhl, MaTepHalbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XHAMHYECKUI 3neMeHT. AToMm. Sapo aroma, H30TOMNBI. OJIEKTPOHHAs
000J104Ka. DHEPreTUYeCKUue ypOBHHU, NMOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
ayeMeHThl. OCOOEHHOCTU pacHpeesIeHUsl JIEKTPOHOB M0 OpOUTAIIM B aTromax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTypalrs aTOMOB.

[lepnognueckuit 3akoH U Ilepuognyeckas cucrtemMa XMMHYECKHUX DJIEMEHTOB
. U. MenpeneeBa. CBsi3b NMEpUOAUYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xumuueckux anemeHtoB . M. MenmeneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMMYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB MO TpynmamM MU MEepUOJaM.
3Ha4YeHHE MMEPUOAUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTtBa. XUMHUYECKas CBA3b. Buabl XMMHUYECKOH CBA3U
(KOBaJICHTHasl HEMOJIIpHAsl W MOJIApHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl
o0pa3oBaHUsI KOBAJICHTHOW XHUMHUYECKOM CBsA3M (OOMEHHBIH M JOHOPHO-
aKUenTopHslil). BomopoaHas cBA3b. BaneHTHOCTb. DJEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTALIUUECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.

[TonsiTue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10iis BEIECTBa B PacTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COCJIMHECHMH. Howmenknatypa
HEOPraHUYEeCKUX BellecTB. ['eHeTMyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAIIEKAUX K PA3JIMYHBIM KJIacCcaM.

Xumudeckass  peaknus. Knmaccupukamuss XUMHUYECKHX — PEAKIUd B
HEOPTaHUYECKOW M OPraHUYeCKON XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUSI U TPEBPAIICHUS YSHEPTUU TP XUMUYECKUX PEAKIUX.

CKopocCTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuHbIX (pakTopoB. OOpaTtumbie
peakuuu. XuMu4eckoe paBHoBecue. DakTopbl, BIHSIOMIME HA COCTOSHUE
xuMuudeckoro pasHosecus. [Ipunnnn Jle [Hlatense.

DnexkTposuTuueckas aucconuaius. CuiabHbIe U cliadbie 1eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, 11I€JI0YHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAlCHUN:
neMmoHcTpamums Tadimn «llepuoanueckas cucrema XuMuIecknx 3meMenToB J[. 1.
MeHnneneeBay, U3ydeHHE MOJICNIEH KPUCTAJUIMYECKUX PEIIETOK, HAONIOACHUE U
ONMCAHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3yIoKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KATAIN3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMOIIBIO YHHUBEPCAJIbHOIO HWHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
MIPOBEICHHUE TIPAKTUIECKON paboThl «BrnusHue paznudnbpix (HakToOpoB Ha CKOPOCThH
XUMHYECKOUN peaKium.

Pacuérurlie 3amaun.

Pacuérel 10O ypaBHEHUMAM XUMHYECKMX pEakUUd, B TOM YHCIE
TEPMOXHUMHUYECKAE PACUETHI, PACUETHl C HCIOJIB30BAHUEM IIOHITUA «MacCOBas
JIOJISI BEIIECTBAY.

Heoprannuyeckass xumus

Hemeramnel. Ilosmoxkenne HemetaiuioB B llepuoguyueckont  cucreme
xumudeckux snemeHtoB J[. M. MenaeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETALIOB (Ha IpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAJUIOB (TajOreHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCIWHEHUU  (OKCHIIOB,
KHUCJIOPOJACOJIEPKALIUX KUCIOT, BOAOPOIHBIX COSUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.



Mertaiuibl. [lomoxenue mertauioB B Ileproanyeckor cUCTEME XUMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKUI Pl HAITPSHKEHUI METAILIIOB.

XHUMUYECKHE CBOWCTBA BAXKHEUILMX METAJUIOB (HATPWil, Kaluil, KaJlbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KeEJI€30, MEJIb) U UX COCAUHEHUH.

OO6mue crnocoObl MoJydeHUus MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpALICHUN:
U3YUYEHHE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAIOB, PELICHUE
AKCTIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIOJEHHEe M OIMCAHHE JIEeMOHCTPALIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCHJIA aFOMUHHUS C PACTBOpPaAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMY HA KATUOHBI METAJUIOB).

PacuétHnie 3agaun.

PacuéTpl mMacchl BemiecTBa WM 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,
pacuétbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
Y3 BEILIECTB UMEET MPUMECH.

X¥MHUS U KN3Hb

Ponp xumum B 00eCreueHUH SKOJOTMYECKOMN, DHEPreTUUYECKOW M MHUIIEBON
0€30MacHOCTH, Pa3BUTUM MeIUIUHBL. [IOHSATHE O HAay4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJIECHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTEIHHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuasbl s JNEKTPOHUKH, HAHOMATEPUANIbl, OPTAHUYECKUE U MUHEPAIIbHBIC
yInoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWIA HCHOJIB30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO MCIOJIL30BaHUs MpenapaToB OBLITOBON XUMUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MpU  HM3yYeHUH OOmEed u
HEOpraHu4ecko XxuMuu B 11 Kjacce oCylecTBISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX eCTeCTBEHHO-HAYYHBIX TOHATUM, TaK W TIOHATUM, SBIISIOIIUXCS
CHCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4YHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCUPUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNE, SBJICHUE.



dusuka: Matepus, SHEPrus, Macca, aToM, JICKTPOH, IPOTOH, HEHTPOH, WOH,
U30TOII, PaJIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIECTBA, (PU3MUECKUE BEIMYMHBI U CIUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHum3M, OKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIBI, TOJC3HBIE UCKOMAeMbIe, TOILIHBO,
PECYpCHI.

TexHOJIOTHS: XUMHYECKasT MPOMBIIUICHHOCTh, METaJUTyprHsi, IPOU3BOJCTBO
CTPOUTEIIHBIX MAaTepUaJIoB, CEIIbCKOXO3SMCTBEHHOE TPOM3BOJICTBO, ITHIIEBAs
HPOMBIIICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTh,  MPOW3BOJICTBO
KOCMETHYECKHX TIpernapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
9JIEKTPOHHASI POMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0yJaronmuMucs TPOrpaMM CpemHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHo-meToauuyeckoil OCHOBOM s
pa3paboOTKU MIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS IMPOrpaMM CpPEAHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIAEIEHBI CIEYIOIINE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOUMMUCS POCCHUMCKONW TIpa)¥TaHCKOW HAEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBALIMU K 00Yy4EHUIO;

EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JMUYHOCTH Ha OCHOBE
KJIIOYEBBIX LIEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAyKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYy4arolMXCsl PYKOBOJACTBOBATbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa30BaHus;

HAJIUYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTD KU3HEHHBIE IJIaHbl.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHsD» JOCTUTAOTCS B
eIUHCTBE Y4eOHOM W BOCHUTATENBHOW JEATEILHOCTH B COOTBETCTBUU C
T'YMAHUCTUYECKUMU, COLIMOKYJIBTYPHBIMHU, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U WJeaJlaMH POCCUMCKOrO TIpa)<IaHCKOro OOIIEeCTBAa, MPUHATBIMM B OOIIECTBE
HOpMaMu U [paBWIaMHM  TIOBEJIEHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUS U HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTU
oOydJarornuxcs.

JIMYHOCTHBIE pEe3yJbTaTbl OCBOCHHS MNpeaMera «XUMHUS» OTpPaKaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEJIBHOM M MPAKTUYECKOW JAESATEIbHOCTH
oOy4aromuxcs 1o peanu3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00sS3aHHOCTEI,
YBa)KEHHUS K 3aKOHY U IPABOIOPSAIKY;

IOPEICTaBICHUS O COLMAJBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M IO3HABATEJIbHBIX 3aJ1a4, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHUS, JOTHKY W
apryMEHTHI IPYTUX IPU aHATHU3E PA3INYHBIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHMS

LIEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIECAUIO
OTE€YECTBECHHON XMMMHHU,

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPe3yJbTaT
JUINTEIbHBIX  HAOMIONEHUH, KPONOTIUBBIX  HKCHEPHUMEHTANbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U NPAKTUKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM W MOCIEIYIOUIEM
aHam3e MHPOPMAIMH O MEPEAOBHIX JOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEJICHUE M IIOCTYIIKM CBOUX TOBApHULICH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHuA KYJIbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M 0Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOirofeHusT TMpaBWil OE30MacHOTO OOpalleHUs] C BeUIECTBAaMH B OBITY,
IIOBCEJHEBHOM )KM3HU U B TPYJAOBOU EATEIBHOCTH;

IIOHMMAaHUS LEHHOCTUM NPABWI WHIMBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYaLUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATUSA BPEAHBIX MPHUBBIUEK (YIOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCJEI0BaTENbCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YKCJie Ha OCHOBE MPUMEHEHHMsI MPEIMETHBIX 3HAaHUI MO0 XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpasoBanwmsi, Oymymield mpodeccud W peaau3alnud COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

HKOJIOTUYECKU 1I€IeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COLUATBHOU Cpebl;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTIDKEHUNW XUMUHU IS
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAOIIOIB30BAHNUS;

aKTUBHOTO HEMPUATHS  JIEWCTBUM, NPHUHOCAILIMX BpeJ OKpYKarolleu
NPUPOAHON cpefie, YMEHHsSI NMPOTHO3UPOBAaTh HEOJIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUS MPEANTPUHUMAEMBIX JEHCTBUN U MIPEeAOTBpallaTh UX;

HAJIUYUS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, YKOJIOTUYECKONU KYJIbTYpHI,
OTIbITa JESTEIIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS UMHU B IO3HABATEIbHONW, KOMMYHHKATUBHOW M COIMAJIBLHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUICOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CNeUMPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUS 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IMPHUPOJBI U YEOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEeIICHUU NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKJIEHHOCTH B  0OCOOOW 3HAYUMOCTH XMMHUHM Uil  COBPEMEHHOMU
OUBWIM3AIMN: B €€ TYMaHUCTHMYECKOW HANpaBICHHOCTH W BaXKHOM poJd B
CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, PEIICHUHU II100aNbHBIX TPOoOieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, IHUILEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIEYEHHH YCIOBUMN
YCIEIIHOTO TPyJa M SKOJOTHYECKH KOMMOPTHOM JKHU3HM KaKIOrO 4YieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHHUS, HCIMOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BAThH



noJly4aeMble 3HaHUS JJI aHaJdu3a U OOBSCHEHHUS SBJICHUM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCA JAaHHBIX C IEJNbl0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITENIbHO HCIOJb30BaTh XWMUYECKUE 3HAHUS JUIS
penieHus: npooJieM B pealibHbIX KU3HEHHBIX CUTYalLIUX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENIbCKOU IEATeTbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY OOpa30BaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYeHHMIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B pa3liMyHbIX cepax MpopecCuoHaIbHON
NEeSATETbHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHs Ha
YPOBHE CpeHero o0miero 06pa3oBaHus BKIOYALOT:

3HayuMble A1 (OPMHUPOBAHHUA  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHaAyYHbIe MOHSITHS, OTPaXKAIOIINe
[EJIOCTHOCTh HAyYHOM KapTHUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUSA,
UCTIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTrus, SIBICHUE,
npoliecc, CUCTeMa, Hay4HbI (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCIIEA0BaHNE, HAOTIOCHIE, U3MEPEHHUE, SKCTIEPUMEHT U APYyTHUE);

yHHUBEpCajabHble yueOHbIC NEeUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHEIE,

peryJISTUBHBIC), obecrieynBaroIIne dhopMupoBaHue byHKIIMOHATBHOM
T'PAaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00y4arONXCs;
CIIOCOOHOCTh o0yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCATbLHBIMU yueOHbIMH NMOo3HABATEeJIbHBIMH
JeCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeCTBUSI:

CaMOCTOSATENIbHO  (popMynMpoBaTh W aKTyalIM3UpOBaTh  MpoOsEMYy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPENEIATh LENN JAESATEIbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABJIMBATH MX B3aUMOCBS3b,



WCIIOJI30BaTh COOTBETCTBYIOIINUE MOHSITHS JJII OOBSICHEHUsI OTIASIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBaHUSI M KPUTEPUU JJI KJIAcCU(PUKAIIMKU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUUYUHHO-CJICJACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pPaACCYyXJCHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJ) »JJIeMEeHTa, XuMmudeckas ¢GopMylia, ypaBHEHHUE XUMHUYECKOM
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJISl BBISIBICHUS! XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEUIECTB U XUMHUUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAy4YHOTO IO3HAHMSI BEIIECTB U XUMHUYECKUX
pEeaKIHnii;

dbopMyIMpOBaTh MENN U 33/1a91 UCCIIEAOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIIMPOBAHHBIE BOMPOCHl B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U  MPOBEJCHUS
YYCHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
mpoIiecca, CaMOCTOATENIBHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh
000011IeHUs U BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIE0BAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O IPOJIEITAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JEATEIIbHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIHLHOMY
MIOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3aJay, MNPUMEHEHUIO pPa3IuYHbIX
METOJ0B MMO3HAHMUSL.

3) padoTa ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHWKAX uWH(OpManuu (Hay4IHO-
MONyJISIpHAsl JIUTepaTypa XHMHYECKOTO COJIEp)KaHMS, CIPAaBOYHBIC TOCOOUS,
pecypcel MIHTepHeTa), aHaIM3upoBaTh MHGOPMAIIUIO Pa3IUYHBIX BUIO0B U (HOpM
MpECTaBIICHHUS, KPUTHYECKHU OIICHUBATH eé JOCTOBEPHOCTh 51
HEMPOTUBOPEUYUBOCTD;



dbopMyIUpOBaTh 3aMpOChl U MPUMEHATHh PAa3TMYHBIE METOJBI NP MOUCKE U
oTbope wuHbOpMalMK, HEOOXOIUMOW I BBIMOJHEHHS Y4eOHBIX 3ajad
OTpeeNEHHOTO TUTIA;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJlbHYIO  (OpPMY  TIPEICTABICHUS
uHopMaru (cxemsl, rpadUKu, AUarpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIONb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uH(OOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnyeckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYIibl, a00peBUaTypbl, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCY>KJAae€MOW TEMbI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEIJIOKCHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKEHHOHN 3a1a4H;

BBICTYIIaTh C TMPE3CHTAllMed PEe3yJbTaTOB IMO3HABATEIHHOW JIEATEIHHOCTH,
MOJTy4YE€HHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHIMOJTHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOoThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaan3alui y4eOHOTrO MpoeKTa U (pOpPMyITHpPOBATH BHIBOIBI
1o pe3yjbTaTaM TPOBEAEHHBIX HCCICIOBAHMA MyTEM COTJIACOBAHMS TMO3UIMI B
x0J1e 00Cy)IeHUS 1 OOMEHAa MHECHUSMH.

OByajieHUe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMU AeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JeSITEIIbHOCTh, OMpeAeNsas e€ IeNMd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii ajiropuT™M JCHCTBUH TpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIENOBATEeNbCKUX 3ajad, BbIOMpaTh Haumbosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM MONY4YeHHS HOBBIX 3HAHHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH HAa OCHOBE CaMOaHalIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaTbl OCBOCHUS Kypca «OpraHuueckas XUMHUI»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOH  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJM XHMHUU B IIO3HAHUU SIBJICHUU



npupoAbl, B (QOPMUPOBAHUU MBIUUICHHS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl pEIlICHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO U MPUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralIIue TMOHATHS (XMMHYECKHUH BJIEMEHT, aTOM, DJJIEKTpOHHAas
0001104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi popmyna (pa3BEpHyTass W COKpAIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISAPHBIM O00BEM, YITIEPOMHBIN CKeJeT, (YHKIMOHAIBbHAS TPYIINa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTMYECKUN PSl, TOMOJIOTH, YTIIEBOAOPO/IbI,
KHCJIOPOJ, MU a30TCOAEpkKAUME COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUU S3bIK XHWMHUHW;, MHPOBO33PEHUYECKHE 3HAHWS,
JeXaluue B OCHOBE NOHUMAHHUS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUM BaXKHEWUIIMX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCHOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCaHHUH COCTABA, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COECAUHEHMI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIH30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMyn OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBATh MOJENIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUUA X
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh NMPHHAMICKHOCTh N3YUCHHBIX
OPTaHWYECKHUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoeauHEeHUuN (YriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpKalllue
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematudyeckorr HomeHkiatype (IUPAC), a Taxke NPUBOJIUTH TPUBHAIBHBIC
Ha3BaHMS OTAEJbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJICH,
ATWJICHTJINKOb, TIHIEPUH, (eHon, (HOopManbAeTH I, aleTalbIeTHI, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIESMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, HeUII0J103a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHUS OMPEICIATh BHUIABI XUMHUYECKOHW CBS3U B
OpraHMYECKUX COEAMHEHUX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTh TIOJIOKEHUS TEOPUU CTPOECHUS
opranuyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKkue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJIEH, MPOIMHIIEH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, OeH30JI, METAHOJ, STAaHOJ, STUJICHIJHUKOJIb,
rmIepuH, (EHoJ, aleTanbJeTh]l, MypaBbUHAsT U YKCyCHas KUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAs KHCJIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJYy HUMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEaKIHil ¢
UCITIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKT€PU30BATh UCTOYHHUKHU YTIIE€BOJAOPOIHOTO
Ceipbst  (HedTh, TPHUPOIHBIM Ta3, VYrojib), CHOCOOBI WX TNEPepadOTKu U
MPAKTUIECKOE IPUMEHEHUE TIPOIYKTOB MIEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUUCIEHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIECTBA WMJIM IMPOAYKTA
peaklMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yMEHHWH BJIAJE€Th CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3yUYEHUH BEIIECTB U
XUMHUYECKUX ABJICHUN (HaOt0IeHne, U3MepeHue, SJKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyalldsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
NOCYJIO M J1TabopaTOpHBIM OOOPYJOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEII[ECTBAMHA B COOTBETCTBHH C MHCTPYKIUSIMH TIO BBITTOJTHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKHUX OMbBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBINOIHATH XUMHUYECKUU
AKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTaHMUYECKUX BEIECTB MPU HArpeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKUUU OPraHUYeCKHX
BEIIECTB, JCHATypalusi OCIKOB NMpPU HArpEeBaHWM, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBMM C TPAaBWIAMH TEXHUKH O€30MaCHOCTH TIpU OOpalieHun ¢
BEIIECTBAMH M J1AOOPATOPHBIM O0OPYJIOBAaHUEM, NIPEACTABISATH PE3YIbTaThl
XUMHUYECKOTO JKCIEepUMEHTa B (OopMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHYECKYIO
uHPOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpPEACTBAa MacCOBOM
uHpopmaru, UHTepHeT U Ipyrux);



chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJOTHYECKH
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3I0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONAaCHOCTh BO3JEHCTBUS HA KWUBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbIca mokazatens [IJIK, moscHsaTh Ha mpuMepax CcrocoObI
YMEHBIICHUSI W MPEJOTBpPALIEHUS HX BPEIHOrO BO3JACHCTBUS HAa OPraHU3M
YEJI0BEKA;

JIs O0y4YaroUUMXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMMYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIMUX OOYYaloIIUXCSA: YMEHHUE HCIOIb30BaATh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ais 3anucu XuMHUYeCKuX

bopmyi.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHHUsS Kypca «OOmass m HeopraHUYecKas
XUMHUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npupoAsl, B (POPMUPOBAHWUU MBINUICHUS] W  KyJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM JJIsl PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3J0POBBIO U MPUPOIHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKUA SJIEMEHT, aToM, H30ToMl, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIIPHBIA O0OBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHMS, XMMUUECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOIHAS ), KpUCTAJUTMYECKAs PEIIETKA,
TANBl XUMHUYECKHX  PEAKLIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JUCCOLUMANMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHAYECKOM peakii, XUMHUUYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKOW AUMCCOUMALNM, Nepuoanueckud 3akoH [. M. Menpneneesa,
3aKOH COXPAaHEHHMSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAIIME B OCHOBE ITOHHUMAHWS NPUYMHHOCTH H
CHUCTEMHOCTH XUMHWYECKHX SIBJICHUH, (haKTOJIOTHYECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUH BOXKHEHIITMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN NESITEIILHOCTH YEIIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHMM BBIABIIATH XapaKTEPHbIE MPHU3HAKU TOHSITHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAaHUH HEOPTAaHWYECKUX BELIECTB U MX MPEBPALLCHHUII;

c(hOpPMUPOBAHHOCTh YMEHHM HCIOJb30BaTh XWMUYECKYI0 CHMBOJHKY MJIs
coctaBieHus: (OpMyJl  BEIIECTB W ypPaBHEHUH XMMHYECKHUX  PEaKIIH,
cucteMatuyeckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTaHWYECKUX BEUIECTB (YrapHblid ra3, YIJEKUCIbIM ra3, aMMHak, TraméHas
U3BECTh, HETALIEHAS U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI OIpPENETSATh BaJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHMSX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METaJUIMUecKasi, BOAOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHas, MOJEKYJSpHasi,
WOHHAs, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PaCTBOPaX HEOPTaHUYECKHUX
COCJIMHCHM;

c(hOpMUPOBAHHOCTH YMEHHUI YCTaHAaBJINBATh MIPUHAJIEAKHOCTh
HEOPTraHWYECKUX BEHIECTB MO HUX COCTaBY K OMNpEACNIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAJIbI, OKCUbI, OCHOBaHUS,
KHUCTIOTHI, aM()OTEPHBIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIBbHYIO
U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |—4 mnepuogoB Ilepuoandeckoil cucTEMbI
xumudeckux 3nmeMmentoB JI. M. MennmeneeBa, MCHoyib3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCIUHECHHM
1o nepuoaaM u rpynnam llepuonnueckon cucrembl XuMU4YeCcKux 3yemMeHToB /I, U.
Menpeneesna;

chOpPMHUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILLECTBAMH C ITOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKHX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUYECKHUE PEAKLIUU IO
pa3IMYHBIM TpPHU3HAKAM (YUCIY M COCTaBYy pPEArMpYIOIIMX BELIECTB, TEIMIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIISATh YPaBHEHHUS PEaKUUN pa3TUUHbBIX
THUIIOB, TIOJTHBIE M COKPAIIEHHBIE YPABHEHHs PEaKUil MIOHHOTO OOMEHa, YIYUTHIBAS
YCJOBUS, TPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUN TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUeCTBEHHbIM COCTaB pPAa3IMYHBIX HEOPTraHWYECKUX BEILIECTB, pPaclO3HABATH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;

c(hOPMUPOBAHHOCTh YMEHHH  paCKpbIBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMA MOCPECTBOM COCTABJIEHUS 3JIEKTPOHHOrO OaslaHca
ATUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON
peaKuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

c(hOPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH TPEACTABICHUN 00 OOIMWX HAYYHBIX TPUHIMIAX H
HKOJIOTMYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHUS C HUCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XMMHUYECKUX PEaKIUSIX, MAacChl BEIIECTBA WIK 00bEMA ra30oB MO0 W3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcCe WM O0BEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIUU
BEIIECTB, TEIJIOBOrO 3¢ (dexkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHS MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHWEM, a TaKXKe NpaBuiIa OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITTOJTHEHHIO J1a00pPaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATb U  BBINOIHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHUIA BOAOPOAA B MPUCYTCTBUM KaTalaW3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBID YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIny,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE peaKIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIlIEHHE SKCIEPUMEHTAIbHBIX 3a7ad 10
TeMaMm «Metaiel» U «Hemeramibl») B COOTBETCTBHHM C NpPAaBUJIAMH TEXHUKH
Oe3o0macHOCTH TIpHU OOpAaIllEHUH C BEIECTBAMH U J1a0OpAaTOPHBIM 000pPYA0BAHUEM,
NPEICTaBIsATh pPE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peaKIUil U (HOPMYIUPOBATh BBHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XHMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOM
KOMMYHUKaru, IHTepHeT u ApyTHX);



chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJOTHYECKH
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3I0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONaCHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, moscHaATe Ha mpumepax CcrnocoObl YMEHBUICHHUS U
MPEAOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IMO3HAHUSA BEUIECTB U
XUMHYECKUX SIBJICHUI;

JUIS CIIETBIX M CHAa0OBUAAIIMX OOYyYaloOlUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpaiins aisg 3anmucu XuMHYeCKUuX

bopmyL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne /i Kontponbnbsie  IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypenI
Pa3zgea 1. TeopeTuyeckue OCHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOECHUSI OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoansl
2.1 IIpenenbHble yrieBOgOPOAbl — AJIKAHBI 2
5 HenpenenbHble yriieBOgOpOIbI: alIKEHBI, 6 |
aJIKa/INeHbI, aJTKUHbI
2.3 ApomaTu4ecKue yrieBoa0poabl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U 3 |
uX rnepepadoTka
Hroro no pazgeny 13
Pa3nen 3. Kuciopoacoaep:xaniue oprannyecKue coeInHeHnst
3.1 Cruptel. Oenon 3
39 Anpaeruasl. KapOOHOBBIE KUCTOTBI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1




Hroro no pasneny 13
Pasznea 4. A3oTconeprkamye opraHudecKkue coeIuHeHust

4.1 AMUHBI. AMMHOKUCIIOTHI. benku 3
Uroro no pazgeny 3
Pa3pnen S. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaunmenoBanue pa3jiejioB U TeM nudpoBbie
Ne n/m P Konrpoabusie Ilpakruyeckune (witpp )
NporpamMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernyeckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 7
anemenToB 1. 1. MenaeneeBa
12 CrpoeHnue BemectBa. MHOrooOpasue 7
' BEILIECTB
1.3 XHUMUYECKUE PEaKINU 13 1 1
Hroro no pasneny 27
Pasznen 2. Heopranuueckast Xumusi
2.1 Metanibl 15 1 1
2.2 Hewmertamisr 14 1 1
)3 CBsi3b HEOPraHMUYECKUX U OPraHUYECKHUX . |
' BEILIECTB
Uroro no pazgeny 36
Pasznen 3. Xumus u :Ku3HL
3.1 XuUMHA U )KU3HDb 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[Ipenmet oprannyeckoil XuMuu, e€
BO3HHUKHOBCHUC, PAa3BUTHUC U 3HAYCHUC

Teopust cTpoeHHst OpraHU4eCKUX
coequHennii A. M. bytneposa, eé
OCHOBHBI€ MTOJIOKECHHUSI

[IpencraBnenue o kaaccuukanuu
opranudeckux euiects. Homenkiarypa
(cucremaTuveckas) ¥ TpPUBUAIbHBIC
Ha3BaHUS OPTaHMYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKHUU AT

MertaH u 3TaH — NpocCTenIIre
NpEACTABUTCIIN aJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUJEH U NPONUIEH — NPOCTENIINE
IIPEACTABUTENN AIIKEHOB

[TpakTuueckas padota Ne 1. «Ilonyuenue
ATUJIEHA U U3yYEHHUE €TO CBONCTBY

Ankanuenst. byraguen-1,3 u
MetunoyraaueH-1,3. [lomyyenue
CUHTETUYECKOTO Kay4yyKa U PE3UHbI




AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS,

10 TOMOJIOTUYECKUH pAll. ALIETHICH —
MPOCTEUILINN MPEICTABUTEIb AJIKHHOB

1 Beruncienus no ypaBHEHHUIO XUMUYECKOU
peakuuu

12 Apensl: 6eH30J1 U TOJTyoJ. TOKCUYHOCTD
apeHoB

13 ['eneTnueckas cBA3b yriaeBoAOPOAOB,
MIPUHAUICKAIIUX K Pa3IUYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 NPUPOHBIN ra3 U MOMyTHBIE He(PTAHbIC
rasbl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoHbIE HCTOYHUKH YIJIEBOIOPOIOB:

15 NIPUPOJHBIN ra3 U MOMyTHBIE He(TAHbIC
rasbl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTponbnas pabota no pasaeny
«YTII€BOIOPOABD

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

13 MHOroaToMHbI€ CIUPTHI: 3TUIIEHTIIUKOJIb U
[JIMLIEPUH

19 ®deHoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE
1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbneruasl: GopManbaeTua u
aneTanpaeru]. AeToH

21 OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCYCHast

22 [TpakTuueckas padota Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH 1 OJICMHOBAas KHCJIOThI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT

24 Mpb11a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JECHCTBIE
CrnoxHbie 3(UpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ HIAPOIN3 CIIOKHBIX
a¢upoB

2% Kupsl: runponus, NpUMEeHEeHHE,
Ouosiornveckas poJib KUPOB
VYrneBoabl: cocTaB, KiaccupUKaus.

27 Baxueriuve npencTaBuTeNu: ri0K03a,
¢bpyxTO3a, caxaposza

)3 Kpaxmai u nemirono3a kak npupoHbie
MOJIMMEPBI
KonrponsHas pabota no pazaeny

29 «Kucnopoaconepxaiiue opraHu4ecKue
COCIMHECHHUSI»

30 AMUHBI: METHJIAMUH U aHWJIMH
AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE

31 OpraHNYeCKUE COCTUHEHUS, NX
Ouosorunueckoe 3Hadenue. [lenruapt

0 benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

1 KontponbHas paboTa B pamMkax
MMPOMEKYTOUYHOM aTTECTALUU

34 OCHOBHEBIE METOJILI CUHTE3A




[TmacTmacchel, kKaydykd, BOJIOKHA.
[TogBenenue UTOroB yueOHOTO roIa

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KITIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 371eMeHT. AToM. Sapo atoma.
H3zoTomsr

CtpoeHue 3J1eKTpOHHBIX 000JI0UeK
aTOMOB.DJIEKTPOHHAsI KOH(UTypaIys aTOMOB

Pacnpenenenue 3eKTPOHOB IO OpOUTANISM B
aTOMax 3JIEMEHTOB IIEPBBIX YETBIPEX
IIEPUOJIOB

DnexTpoHHas KOHPUTYypalus aTOMOB

Ilepnonnueckuit 3axoH u Ilepuoanueckas
chcTeMa XUMMHYEeCKuX aiaeMeHToB J[.1.
MenpeneeBa, CBsI3b C COBPEMEHHOM Teopueit
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYCCKUX 3JICMCHTOB U UX COGI[HHCHI/Iﬁ 10
rpyImaM 1 nepuojaam. 3HaueHUe
MIEPUOIMYECKOTO 3aKOHA U CHCTEMBI
xumudyeckux dyemenToB .M. Meneneesa B
pPa3BUTHHU HAyKH

CucreMaru3anus 1 00001IeHHE 3HAHUH 110
teme: "Ctpoenue atoma. [lepuoanyeckuii
3aKkoH U [lepronnyeckas cucrema
xumudeckux ayementoB .M. Menngeneena"




Crpoenue BeniecTBa. XuMHUYECKasl CBS3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHMS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPHUIIATETLHOCTb.
CreneHp OKUCICHUS

10

BemiecTBa MoOIeKyJISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS. THuIb
KPUCTAJUIMYECKUX PEIETOK U CBOMCTBA
BEILIECTB

11

IlousTue o JUCIICPCHBIX CUCTEMAX.
HUctuaasie n KOJIJIOUJHBIC PACTBOPBI

12

Pemienue 3amau ¢ HCOJIb30BaHUEM HOHSATHH
"MaccoBas 107151 BEeIlleCTBa B pacTBope"

13

Knaccugukanus 1 HOMEHKIATypa
HEOpPraHWYECKUX COeAMHEHNN. ['eHeTnueckas
CBSA3b HEOPraHUYECKUX BELIECTB,
MIPUHAIEKALIUX K pa3IMYHbIM KJ1accaM

14

CucreMaruzanys 1 0000IIeH e 3HAHUI 110
teme: "Ctpoenue BemecTBa. Knaccupukanus
HEOPraHUYECKUX COeAMHEHMIT"

15

Knaccudukamnmsi XuMruaeckux peakiuii B
HEOPraHWYECKOM M OpraHUuYeCKON XUMUU.
3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUA U IIPEBPALIECHUS JHEPIUH IIPU
XUMHUYCCKUX peaKI_[I/IHX

16

TemnnoBbie 3 PEKThH XUMHUESCKUX PEaAKIIHi.
TepMOXUMHUYECKUE YPAaBHEHHUS

17

Brraucnenus 1o YpaBHCHUAM XUMHUYCCKUX




peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

Brranciaenus no YpaBHCHUAM XUMHYCCKUX

18 peakiuii 1 TePMOXUMUYECKUM YPABHEHHSIM

19 CkopocTb peakiuu, e€ 3aBUCUMOCTb OT
pa3IUYHBIX (PAKTOPOB
ITpakTuyeckas padora Ne 1. Bausaue

20 pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XMMHYECKON peakiuu

21 OOpaTtumbie peakuu. XuMHIECKOe
paBHoBecue. [Ipunnun Jle [larense
DJIeKTpoIUTHYECKas Aucconuanus. [lonarue

22 BOJIOpOAHOM Toka3zarene (pH) pactopa.
Peakiuu noHHOro oOMeHa

3 M'uaponu3 opraHUYEeCKUX U HEOPraHUIECKUX
BEIIECTB

24 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
CocraBieHre ypaBHEHUN OKUCIUTEIbHO-

25 BOCCTAaHOBUTEJIBHBIX PEAKIIUA METOIOM
AJIEKTPOHHOTO OajaHca

26 [TonsiTre 06 MEKTPOIH3E PACIIIABOB U
pactBopoB cojei. [IpumMeHenne >J1eKTpoIn3a

7 KonTponpHas padoTa mo pazaeny
"TeopeTueckne OCHOBBI XUMHUN"
Hewmeramnsl. [lonoxeHnne HeMeTamioB B

)3 [Tepuonuueckoit cucteMe XMMUYECKUX

anemenToB /.M. MenaeneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

29

dusnueckue cBOMCTBA HEMETAJIOB.




AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u
yriiepo1a) X MMHYECKHE CBOMCTBA TaJIOTCHOB
U UX COCOUHEHUN

XUMHUYECKUE CBOMCTBA TaJIOT€HOB U UX

30 .
COEIMHEHUI

31 XHUMUYECKUE CBOMCTBA CEPHI U €€
COEMHEHHI

1 XHWMHYECKHE CBOICTBA a30Ta U €r0
COCTUHEHUN

1 Xumuueckue cBoiictBa (hocopa u ero
COEMHEHUI

14 XHUMUYECKUE CBOMCTBA YIJIEPOJa U €ro
COEMHEHUI

15 XHUMUYECKUE CBOMCTBA KPEMHUS U €T0
COCTUHEHUN

36 IIpuMeHeHNEe Ba)KHEUIINX HEMETAJUIOB U UX
COEMHEHUI
[TpakTuueckas padota Ne 2. Perenue

37 AKCIEPUMEHTAJIBHBIX 33724 [10 TEME:
"HemeTtainsr"
Pemrenne 3amad Ha pacdy€T Macchl BEIECTBA

13 Wik 00bEMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIH 00bEMY
OJIHOTO U3 YYaCTBYIOUIUX B PEAKI[UU BEILIECTB
Pemrenne 3amau Ha pacdy€t Macchl BEIECTBA

39 1 00bEMa ra3oB M0 U3BECTHOMY

KOJIMYECTBY BEILIECTBA, Macce WIH 00bEMY




OOHOT'O U3 YHYACTBYIOIIHUX B PCAKIINMH BCUICCTB

O06001IeHre U cUCcTeEMaTU3aIis 3HAHUI 110

40 teme: "Hemeramibt"

41 Kontponbras padota nmo teme: "Hemeramisr"
Meraiutbl, ux nosioxenue B [IEpuoanueckoi
CHUCTEME XMMHUYECKUX 31eMeHToB J[. 1.

42 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue hu3ndecKkrue CBOMCTBa
METaJIJIOB

43 CrnaBel METaIIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIpsDKEHUN METaJUIOB

44 XHWMHUYECKHE CBOMCTBA BaKHENUIIINX
METaJUIOB (HATPUH, KaJuii) M KX COCAMHEHUI
XUMHYECKUE CBOMCTBA BAXKHENIIINX

45 MeTaJUIOB (KaJIbIIMI, MAarHUI) U UX
COCTUHEHUN

46 XUMHYECKUE CBOMCTBA BAXKHENIIINX
METAJUIOB (QTIOMMHUIN) U €r0 COeTUHEHUN

47 XHWMHUYECKHE CBOMCTBA BaKHENUIIINX
METAJUIOB (XpoMa, MeJI) U UX COCTMHEHUI

43 XHWMHUYECKHE CBOMCTBA BaKHENUIIINX
MeTaJuIoB (IIMHKA, JKeJie3a) U UX COCTUHEHUN

49 OO6u1re cnocoObl MOTYyYSHHSI METAILIOB.
Meramtyprus

50 Kopposus meramnoB. CriocoObI 3aIIUTHI
METAJIJIOB OT KOPPO3UU

51 [IpuMeHeHne MeTaIoB B OBITY M TEXHUKE

52 [TpakTuyeckas padora Ne 3. Pemenue




BKCHepI/IMeHTaHBHLIX 3a1a4 I10 TCMCE:
"MeTtamier"

Pemenwue 3amay Ha pacuér maccol (00bEMa,

53 KOJIMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIIUH,
€CJIN OJTHO M3 BEIIECTB UMEET IPUMECH
Pemenue 3amau Ha pacuét macchl (00BEMA,

54 KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIIHH,
€CJIM OJTHO U3 BEIIECTB UMEET IPUMECH

55 O06001IeHrEe U cUCTEMaTH3aLMs 3HAHUI 110
teme: "Meramibr"

56 KonTponpHas padora no teme: "MeTaisr"

57 Heoprannueckue n opraHu4eckue KUCIOThI

58 Heoprannueckue 1 OpraHM4ecKue KUCIOThI

59 AmMdoTepHble HeopraHU4ecKHue u
OpPraHUYECKUE COCTUHEHUS

60 I'enernyeckas cBS3b MEXKIY KjacCaMH
HEOPraHMYECKHUX M OPraHMYECKHUX BEIIECTB

61 I'enernyeckas cBS3b MEXKAY KjaccaMH
HEOPraHMYECKNUX U OPraHN4YECKUX BELIECTB

6 [ToaroroBka K KOHTPOJILHOM pabOTe B paMKax
MPOMEKYTOYHOM aTTECTAUHN

63 KontponbHas padoTa B pamMkax
MPOMEKYTOYHOM aTTECTAlUKN
Pone xumMum B ob6ecrieueHNH SK0JIOTHIECKOH,
HHEPreTUYECKOi U MUILEBOM 6e30MacHOCTH,

64 pa3BuTuu MeaunuHebl. [IoHATHE 0 HAyYHBIX

METOaX IMO3HAHMS BEIIECTB U XUMHUYECKUX
peakuuii




[IpencraBnenus 00 0OIMIMX HAYYHBIX
65 MPUHIMNAX TPOMBIILICHHOTO TOJTYYEHHUS
Ba)KHEHIIINX BEIECTB

66 YenoBek B MUPE BELECTB U MATEPHATIOB 1

67 XuUMUA U 3J0pOBbE YEIOBEKA 1

68 [TonBenenue UTOroB yueOHOTO rojia 1
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumust, 10 knacc/T"'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A.
M.: uzngatensctBO «IIpocBemienuey, 2024 r.
* Xumus, 11 kmace/T'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.

M.: uznarensctBO «IIpocBemenuer, 2024 .

METOAUYECKUE MATEPHUAJIBI J1JIs1 YYUTEJISA
* Xumus 10 kinace. [IpoBepoyHbie B KOHTPOJIbHBIC PAOOTHI.
/Tabpuensu O.C., JIsicoBa I'.T".

M.: uznarensctBO «IIpocBemenuer, 2023 .

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






