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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XWMHM Ha YypOBHE cpemHero ooOmero o0Opa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanpbHOl 00pa30BaTEIBHOM MPOTrpaMMbl CpeaHEro oOIero ooOpa3oBaHHS
(®OIT  COO), mnpencraBaeHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusix Poccuiickoi
Qdenepany, peanu3ylOIIUX OCHOBHBIE 00pa3oBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX ToNOkeHU «CTpaterun pas3BuTusi BocnuTanus B Poccuiickoit
®enepanuu Ha nepuoa 10 2025 roga» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/M0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oO1ielt crpareruy 00y4eHus, BOCITUTAHUS U Pa3BUTHS O0YUYaIOIIUXCS CPEICTBAMHU
yaeOHoro npeamera «Xumusi» s 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABHIIA
koHuenTyanbHeie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMs, pPE3yJbTaTOB OOy4deHUss W TpeOOBAHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, IIOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHON  OpraHU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH LIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPHUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YelioBeKa, a TakKe DJKOJIOTMYecKd OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3M0pOBBI0O M TpUpPOJHON cpere. Peamnsyercs xumuueckoe oOpa3oBaHUE
00yyYaromuxcsi Ha YPOBHE CPEIHET0 OO0IIEero oOpa3oBaHUsl CPeACTBaAMU Y4eOHOTO
npenMera «XuUMUS», COJAEpKAHHE M TOCTPOCHHE KOTOPOro ONpe/esieHbl B
nporpaMme MO0 XUMHUU C YYE€TOM CHeUU(PUKA HAyKd XUMUHU, €€ 3HAuYeHUs B
MO3HAHWUW TIPUPOABI U B MaTEPHUAIbHOW XU3HU OOIIECTBA, a TaKXke C y4ETOM
o0UmMX wened M MPUHLHKIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSITHUE
CHUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MTPaeT 0coOyl0 poJib B
COBPEMEHHOW IHUBWIN3AINHU, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALIMOHAIBLHOIO HAYYHOI'O MBIIJIECHUS,
B CO3/IaHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIOIIeM MHUPE KaK O €IMHCTBE
NpUPOABl M YelOBEeKa, KOTopoe (popmMupyercs B XMUMHUH HAa OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTABA OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH 00JaCTSIMU MPUMEHEHUSI.



TecHO B3aUMOJICUCTBYS C APYTMMHU €CTECTBCHHBIMM HayKaMH, XUMHsI CTalla
HEOTHEMJIEMOI YaCThI0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W JKM3HU KaXJoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3ujJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIIeHUe
I00adbHBIX TPOOJEM YCTOWYMBOI'O PAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOH, MUIIEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPAaHbI 3JJ0POBbSI.

B coorBercTBHHM C 0OmMMH TENSIMH W TPUHIUMIAMU CPEIHErO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbIi ypOBEHb
W3Y4YEHHUsI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMNIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 WM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOIO BKIIOYEHUSI B JKU3Hb COLMYMa, MPOJOJDKEHUS
00pa3oBaHus B Pa3IUYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsitoliuMu  nipeAMeTa  «XHUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Opranndeckas xumus» U «OOImass M HeopraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU M0 HEOPTaHUYECKOW XMMHH (C BKJIIOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OopraHuyeckoil xumuu. @opMUpPOBaHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3YYCHUU
npenMera 00ecrneyrMBaeT BO3MOXKHOCTH PAaCCMOTPEHHUS BCETO MHOTI000pas3us
BEIECTB HA OCHOBE OOIMX MOHITHHI, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHu4veckass XuMHs» copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE
CUCTEMHOTO TIONIXO/Ia K M3YYCHHIO Yy4eOHOrOo MaTepuansa M OOyCIIOBIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW  HA  OMNPEAENIEHHBIX
TEOPETUYECKUX YpPOBHsIX. Tak, B Kypce OpraHMYEeCKOM XHUMHH BEIIECTBa
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKke Ha YPOBHE CTEPECOXMMHUYECKHMX M DJIEKTPOHHBIX
NpeACTaBIEHU O CcTpoeHuHn BemecTB. CBeaeHuss 00 H3ydaeMblX B Kypce
BEIIECTBAX AIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB 0 CIOKHBIX OMOJIOrMYECKU
AKTUBHBIX COEAWHEHMI. B Kypce OpraHM4eckol XHMHUU TMOJIYy4aroT pPa3BUTHE
c(hopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs MEpPBOHAYAIHHBIC
NpeACTaBICHUS O XUMHUUYECKON CBSI3U, KIacCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW pPEaKIUU.

[Tonx HOBBIM yrjaoM 3peHHss B TMpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCd W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOpeTUYeCKU MmaTepuan U (HaKTOJOTHYECKHE CBEICHUS O BEIIeCTBaX U
XUMHUYEeCKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuueckas
XUMUSD» OOYYaroNIMMCsl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATH 3HAYCHUE
NEPUOINYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOHOJIOTMYECKUX MO3UIUNI,



IyOo)Ke TIOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMH 3TOro 3akoHa — OT
o0o011aromien 10 00bSICHSIONICH M MPOrHO3UPYIOIIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NMPUMEHCHHH, a TAKXKE O XMMHUUYECKHX PEAKIMSIX, UX CYINTHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JonoyiHsercs B Kypcax 10 um 11 xmaccos
AJIEeMEHTaMH  COJIEP>KaHUs, WMEIOIIMMH KYyJIbTYPOJOTHYECKUN W TPUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TMOHHMAHHWIO B3aWMOCBSI3U XUMHUU C
JIPYTUMHU HAyKaMH, PacKphIBAIOT €€ pojib B IMO3HABATEIBLHON W TMPaKTHUYECKOU
JEATENBbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IIPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBITYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(POPMAIHMIO U
OpUMEHSATh €€ I TONMOJHEHUs 3HAHWM, pEIIeHUs HHTEIUIEKTYalbHbIX M|
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENbCKUX 3a/1a4u. B 1enoM copepkanue yaeOHOTO
npenMera «XUMUS» ~ JTaHHOTO  YPOBHS  M3yYCHHS  OPHUEHTHPOBAHO  Ha
dbopMupoBaHUE y OOYUYAIOMIUXCSI MHUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMAHMS
bunocopckux HIeH, TaKuX Kak: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYEeCKOr0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM W
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SBICHUW TMYyTEM OSKCIEPUMEHTa |
pelICHHUST TMPOTHBOPEYMN MEXKIy HOBBIMH (aKTaMH U TEOPETHUYCCKUMU
NPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MpodIieM, a
Takke mpo0seM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, ChIPhS, CO3JJaHUSI HOBBIX
TEXHOJOTUN U MATEPHUATIOB.

B nmmane pemieHms 3amad4  BOCIHMTAHMS, PAa3BUTHS W COIMAIHM3AINAN
oOy4Jarommxcs MNPUHATHIE MPOrPAMMOM IO XUMHUU TOJXOJbl K OIPEAeSICHUIO
CollepKaHUSI ¥ TIOCTPOCHHUS TIpEAMeTa MpeayCMaTpuBalOT (QopMuUpoBaHUE
YHUBEPCAIBHBIX y4eOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHHE TS
pPa3NUYHBIX BHJIOB JIEATENILHOCTU: pEUIEHUS MpodsieM, TOHUCKa, aHaiu3a M
00paboTku nHpOpMaALIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS OIBITa IPAKTHIECKOMN
U WCCJIENOBATEIbCKOW NESITEIIbHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IMO3HAHHU
XUMUH.

B npaktuke mnpenojaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TaK U HA YPOBHE CpPEHEro 0011ero o0pa3oBaHus, MpU ONpeaeTIeHUN
CONlep KaTeIbHON XapaKTePUCTUKH TMeJied HW3Y4YeHHS TMpeaMeTa HarpaBiICHHEM
MEPBOCTETICHHON 3HAYMMOCTH TPAJAWIIMOHHO TPU3HAETCS (OPMHPOBAHHUE OCHOB
XMMHUYECKOM HayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON
JIESITENHbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJUYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEAEICHUIO LEJIeN N3y4YEeHUS
TIpeIMETa SIBJISICTCS BIIOJHE OMPaBIaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMs TJIABHBIMU LEJAMH H3Y4YECHHs] IpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCA:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHMH KaK BaKHEHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOWU
JeXaT KIIOUeBble MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHE W IOHMMAHUE CYIIHOCTH JOCTYIHBIX
00001IeHIIT MHUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XHUMHUYECKHUX pEaKUud, HEOOXOAUMBIX Uil HpUOOpETeHHs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUMH,
UMEIOLIUX MECTO B MPUPOJIE, B TPAKTUYECKON U MOBCEIHEBHON KU3HH;

e pa3BUTHE YMEHHUI U CIIOCOOOB JACATEILHOCTHU, CBA3aHHBIX C HAOIOICHUEM U
OOBSICHEHMEM XUMHYECKOrO0 JSKCIIEPUMEHTa, COOJIOACHUEM IpaBuUil
0e30ImacHOro OOpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, conepkareiibHasi XapaKTepUCTUKA LIeJed U 3a/1a4 U3yYeHHUsI
npeaMeTa B IporpaMMe Mo XUMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
OpernojaBaHUd XMMHUHM B OONbIIEH  CTENEHM OTHAETCS  MPEeNOYTEHUE
NPAKTUYECKON KOMIIOHEHTE Ccojepx aHus OOy4YeHHs, OPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHUKA 00111€00pa30oBaTENbHON OpraHu3alluy, BIaJCIONIEro He
HAOOpOM 3HaHUH, a (PYHKIIMOHATBHONW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMHU aKTUBHOI'O MOJYYEHHsI 3HAHUI W MPUMEHEHUS MX B PEalbHOW >KU3HU
JUISL PELLICHUS] IPAKTUYECKUX 3a]1ay.

B cBA3M C 3TUM IpU U3Y4YEHUU MpeaMera «XHUMHS» JOMUHHPYIOLIEE
3HaYeHHE MPUOOPETAIOT TaKKUe LU U 33J]a4l, KaK:

aganTamus 0oO0y4arolMXcsl K YCIOBHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS MHUPA,
dbopMUpOBaHME  HHTEUIEKTYyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MNPUHSATHUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
NPUMEHEHUEM;

dbopMupoBaHue 'y 00yYaromuXxcsi KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMITETEHIIMI), HMEIOIIHUX YHUBEPCAIbHOE 3HAYEHUE JUISI PA3JIMYHBIX BUIOB
NEeSATENbHOCTU: PElIeHUs MpoOseM, MOUCKa, aHaIn3a U 00pabOTKH HMH(OpMaLuH,
HEOOXOJIUMBIX JUIsl TPUOOPETEHHsS] ONbITa JAESATENIbHOCTH, KOTOpas 3aHHMAaeT
BAXHOE MECTO B TIO3HAHUM XUMHUH, a TaKXKe JUIA OLEHKH C [O3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB W XUMHUYECKUX
IPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XUMHH B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHUU JJIsl MOUCKA U aHajau3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK XUMUYECKOTO COJIepKaHus;

dbopMupoBaHUE U Pa3BUTHE Y OOYUAIOIINXCS aCCOIMATUBHOT'O U JIOTUYECKOTO
MBIINIJIEHUS, HAOI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU U TPOBEACHUU XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYaromuxcs YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIIPaBJICHHOCTH XUMHUH, €€ Ba)XXHOH pOJIM B PEUICHUM IJ00AJbHBIX MpoOseM
PalMOHAIIBHOT'O MPUPOIONOIb30BAHUS, TTOMOJHEHUSI SHEPTE€TUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOIO0 PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepexHOro
OTHOIIEHUSI K TPHUPOAE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUSl TIOJNYYEHHBIX 3HAHUW JJIsI TPUHATUS TPAMOTHBIX PEUICHUA B
CUTYyaIUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B yuyeObHoM mane cpenHero oOmiero oOpa3oBaHUS MNpeaMeT «XUMUsH
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-HAay4YHbIC
IPEAMETHI.

OO6miee yncI0 YacoB, OTBEAEHHBIX ISl U3YyUEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpemHero ooiiero oopazoBanusi, cocrabisier 68 yacos: B 10 kimacce — 34 gaca (1
yac B Hezeno), B 11 kimacce — 34 yaca (1 yac B Hezielno).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHHYeCcKON XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpraHWYECKUX BelecTB. l'omonorusa, wu3zoMepusa. XuMHYecKas CBSI3b B
OpPraHUYECKUX COCIMHEHUSAX — OJUHAPHBIC U KPATHBIE CBSA3H.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YECHMs BEIIECTB M HX IPEBpalICHUIA:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYeCKHUX BEIIECTB M MaTepualaMH Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINE TPEACTaBUTENN AJKAaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMICTBa
(peakuMy 3aMelleHWsT W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy THUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA H
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEUIIMKA TNpPEeNCTaBUTENh AJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE W
XUMHMYECKHUE CBOWCTBA (peakluu TUAPUPOBAHUSA, TajJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benson: cocraB, crpoeHue, (U3NYECKUE W XUMHUYECKHE CBOWCTBA
(peakuuy raJIoreHUPOBAHUSA U HUTPOBAHUS), MOJyYEHHE U NMpPUMEHEHue. Tonyon:
cocmas, cmpoenue,  uzuyeckue U  XuUMuUdeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NOAYYeHue u npumeHerue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHM YII€BOAOPOAOB. lIpupoaHbli ra3 W MOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOr€HOIPOU3BOAHBIX, ITPOBEICHUE NPAKTUYECKON PaOOTHI: MOJYYEHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucisiopoaconep:kamue opranu4ecKue coeIMHEHUA

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckue W XUMHUYECKHME CBOMCTBA (B3aMMOJECHCTBHE CO LICIOYHBIMU
MeTaJJlaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHble CIUpThl). JleiicTBue Ha
opraHusM 4yenoeka. [[puMeHeHne riauuepruHa U STUIIEHTJIMKOIIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anpnerunpl U Kemowuwvl. DopManpaeruj, auneTAIbAETUI: CTPOCHHE,
busznueckre M XMMUYECKHE CBOMCTBA (pEaKIMH OKWCJIEHUS W BOCCTAHOBJICHUS,
KauECTBEHHBIE PEAKIMH), I0TYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
obmue Uil Kiacca KUCIOT, Peakius 3TepupuKalum), MoJIy4eHe u IpUMEHEHHUE.
CreapuHoBasi MU OJIEMHOBAsA KUCJIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BHICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['uuponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojucaxapubl). [110ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ouonornyeckas posib. @orocunres. GpykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeIUTI0N036l.  DU3nMYecKkue W XUMHYECKHE CBOMCTBA Kpaxmana (THAPOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpoBeAeHUE, HAOIIOACHHE U OMUCaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcunom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIIEPUHA C
ruapokcuaom meau(ll)), anprerunos (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
NPOBEACHHUE MPAKTUIECKON PabOTHI: CBOMCTBA PACTBOPa YKCYCHOM KHCIIOTHI.

Pacuérunle 3a1aun.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcozepKaliiue OpraHmueckue COeTMHEHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHUYeCKHe coenuHeHHs. Duznueckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpumepe miuiuHa). buonoruueckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHUYHAsl CTPYKTypa OenKoB. XHWMHYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX MpEeBpalleHH:
HAOJIIO/ICHUE W OMHCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEIKOB MPH
HArpeBaHWM, IBETHHIC PEAKITNN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AINH, CPEIHSS MOJEKYISIpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN —
MOJUMEPU3AIHS U TTOTUKOH/ICHCAIINS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexXnupeaMeTHbIe CBA3H.



Peanuzanmst MeXIpEIMETHBIX CBSI3€H MPU U3YYCHUHM OPTraHUYCCKONH XUMUHU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH I OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIMU3, CUHTE3, Kiaccudukaius, nepuoudHOCTh, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMYMHBI U €IUHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranmsm, Oumocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YIIIEBOIBI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHoMOrMsA: THINEBBIC TPOMYKTH, OCHOBBI PAIMOHAIBHOTO THTAHWSI,
MOIOIIIE CPECTBA, JCKAPCTBCHHBIE U KOCMETHUECKHE TPeraparhl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMHYECKU 3iieMeHT. AToM. SIpo artoma, H30TONbI. DJIEKTPOHHAs
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX NMEPUOAO0B. IIECKTPOHHAS KOH(PUTYpAIUS aTOMOB.

[Iepnognueckuii 3akoH u Ileproanyeckas cucTreMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMHUUYECKUX DJJIEMEHTOB U
00pa3yemMbIX HMMHU MPOCTHIX M CIOXKHBIX BEHIECTB MO TPYyIIaM U IEPUOJaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B Pa3BUTHUH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbl XHMHYECKOM CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJECHTHOW XUMHUYECKOM CBs3U (OOMEHHBIM M  JIOHOPHO-
akienTopHeiil). BogopoaHas cBsi3b. BajaeHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenn okuciaeHus. MoHbl: KaTHOHBI M aHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o aucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10515 BEIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYEeCKON M OpPraHuYecKOl XMMHH. 3aKOH COXPAHEHUsS MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U NPEBPAILLICHUS SHEPTUU IPU XUMHUYECKUX PEAKIIUAX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPO/JIA B MMPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOPA, pEaKkUMH HOHHOro OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM IIOHATHUS «MAacCOBas
JIOJIS BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
@u3NuecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuUMepe
KHUCIIOPOJIa, cephl, pocdopa u yrieposaa).

XUMHUYECKHE CBOWCTBA BaKHEUIIUX HEMETA/NIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEAUHEHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
sanementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
atoMoB MetasuioB. OOmme ¢gusnyeckre cBorcTBa MeTauioB. CIulaBbl METaJUIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl HW3YYE€HHUS BEIIECTB M HUX IPEBPAIICHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIEPUMEHTAJBHBIX 3a/Ja4, HAOJIIOJEHHEe M ONUCAHHE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJI0YEH, KAYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOTMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJTHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOU, YHEPreTUYECKOM M THUILEBOU
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUMN.

[IpencraBienust 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MaTEPUAIIOB: BAXXHEHUIIME CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUs U 30pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzammsi  MeXnpeaMeTHBIX  CBs3ed TpU  U3ydyeHUHM  oOmed u
HEOpraHn4YecKkorM Xxumuu B 11 Kiacce OCyIIEeCTBISAETCS 4epe3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, Tak W TIOHATUM, SBISIOUIUXCS
CHUCTEMHBIMMU JJIS1 OTACNIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCU(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
SKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJa, SHEPIeTUIECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSHUE BEIIECTBA, (PU3MUECKHE BEIIMYMHBI U €IUHUIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XUMUYecKasi MPOMBIIIICHHOCTh, METAITYPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBIIUICHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS
OOYyYarONIMMHUCSL TPOTPAMM  CPEIHEr0 OO0IIero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHO-MeToauueckoil OCHOBOWM st
pa3paboOTKH TIAHUPYEMBIX PE3YIbTATOB OCBOCHHUSI MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUsl SIBJISIETCSI CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-AESTEIBbHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIOIMMUCS POCCUUCKONW T'PAKIAHCKOW HWIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOMPEIEIICHHIO;

HaJIU4YUEe MOTUBAIIMU K O0yUEHHUIO;

1[eJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKJICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEN U UCTOPUUECKUX TPAIULIUKA 0a30BON HAYKW XHMUWU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA yCTaHOBKaMH, MPUCYIIMMH IIEJIOCTHOU
CHUCTEeME XUMHYECKOTr0 00pa30BaHMUS;

HAJIMYKE MTPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl M CIIOCOOHOCTHU CTAaBHUTh
1EIU U CTPOUTH )KU3HECHHbIEC TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMS TpeameTa «XUMHsS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM M BOCIUTATENbHOW JAESATENIBHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U HealaMd POCCHMCKOrO TPakJaHCKOro OOINeCTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TMOBEACHHUSA, CIOCOOCTBYIOIIMMHM  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaAXKalT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEIIBHOM M MPAKTUUECKON JesATEeIbHOCTU
O00y4JaromIMXcs 1Mo peaqu3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpaxIaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COLUMAJIbHBIX HOpMax MW MOpaBWiIaX MEKIUNYHOCTHBIX
OTHOILIEHHUM B KOJUICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTU TPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEPEHHS, JIOTHKY W
apryMEHTBI JIPYTUX MPU aHAIM3E PA3TUYHBIX BUIO0B YUCOHOU ACATEIBHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

IIEHHOCTHOT'O OTHONICHHSI K WCTOPUYECKOMY ¥ HAyYHOMY HACJEIUI0
OTE€UYCCTBEHHOM XUMUM;

YB@XXEHUSI K TIPOLIECCY TBOpUECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHUS! XMMUM, OCO3HAHMS TOTO, YTO JOCTIKECHUS HAYKU €CTh Pe3yibTaT
JUTMTENTFHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOWCKOB,
TIOCTOSTHHOT'O TPY/la YU4EHBIX U MMPAKTHKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOPMAIUU O MEPEOBBIX JTOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO MMOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIC C XUMUUYECKUMH SBIICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3UIMHA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TIOCIEACTBUI 3THX
MIOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOroieHusT TpaBWJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

MOHWMAaHUS I[EHHOCTH TPaBWI WHIWBUAYATHHOTO ¥  KOJJIEKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHMS TOCHEACTBUN W HENPUATUS BPEAHBIX MPUBBIYEK (YHOTpEOICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUsI);

5) Tpy10BOIr0 BOCIUTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIICOBATEIBCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NeSITeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PCIICHUHU TMPAKTUYCCKUX 3a]1a4d
COIIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IITKOJIbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIMBHUIYAJIbHOW TPAEKTOPUU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOUIEHUSI K NPHUpOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUs TJ00aTbHOI'O XapakTepa SKOJIOIMYeCKHX MpoOeM, BIUSHUSA
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHUSL JOCTMKEHUUW XUMHH  JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON Cpele, YMEHHS MNPOrHO3MPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIaTh UX;

HAJIM4YUS PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUIEHHS, YKOJIOIMYECKON KYJIbTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
PAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs crneuu(uK XUMUU KaK HayKd, OCO3HaHMA €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO37IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUHU TI100aJbHBIX MPOOIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, DHEPTETUUECKOM, MUILEBON H
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECTICUEHHH YCIOBUMN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOJIb30BaTh



NoJilydaeMble 3HaHUsS JIJIsl aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOLIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHHUM, YMEHUS JIenaTh 00OCHOBaHHBIE 3aKJIIOUECHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENbHO MCIOJb30BaTh XHMHUYECKUE 3HAHMS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

VMHTEpEca K MO3HAHUIO U UCCIIEI0BATEIBCKON AEATENbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM0ooOpa30BaHMIO, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUM IO XUMUH B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEepeca K 0OCOOEHHOCTAM TpyJa B pazlUYHbIX cepax mpodeccrHoHaIbLHON
NEATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIE PE3YJIbTaThl OCBOCHHUS Y4EOHOro mpenmera «XuMHus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIA dbopmMupoBaHus MUPOBO33PEHUS o0yyaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLEHAYYHbIE MOHATHS, OTPAKAIOIINE
LEJIOCTHOCTh HAYYHOM KapTUHBI MUpa M CHEeUU(PHUKY METOIO0B IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
npolecc, cucTeMa, HaydHblid (akT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIEN0BAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIe Y4eOHblEe NeWCTBUS (MO3HaBaTEIbHbIE, KOMMYHUKATHUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUILUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U YHUBEPCAJbHbIC yueOHBbIC
JEUCTBUSI B MIO3HABATEILHOU M COIMATIBHOM MIPaKTHKE.

MeranpenMeTHbie pe3yiabTaThl OTPAXAKOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30Bble JJOruYecKue aeMcTBusi:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmnpeAeiaTh ILENH JeITEeILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIb30BAaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XAPAKTEPHBIE MPU3HAKU TMOHATHM M yCTaHABIMBATh HUX B3aMMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUS U KPUTEpUM IS KiIacCU(PUKAMKM BEHIECTB U
XUMHYECKUX PEAKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIC, EAyKTUBHBIE, IIO
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOBI U 3aKJIFOUCHUS;

IPUMEHATH B MPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, ITPEOOPa30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakluy — TMpU PEUIeHUH YYEOHBIX MO3HABATENbHBIX M MPAKTUYECKHUX 3ajad,
NPUMEHSTh Ha3BaHHBIC MOJIENIbHBIE MPECTABICHUS JJI BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIAJI€Th OCHOBAaMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKHX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSTEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI Jisi (DOPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYKJICHUN;

BJIQJIETh HABBIKAMU CaMOCTOATENILHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOATh 32 XOJI0M
npolecca, CaMOCTOATENbHO MPOrHO3UPOBATH €ro pe3yibTar, (HOopMyIupoBaTh
000011IeHNS 1 BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIETOBAHMS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOETaHHON paboTe;

OpuOOpeTaTb OMBIT YYEHWYECKOM UCCIIEeNOBATEIbCKOW U MPOEKTHOM
NESITENbHOCTH, TMPOSIBISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB pEIICHUs] MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHBIX
METO0B MTO3HAHMUSI.

3) pabora ¢ nundpopmanmueii:

OPUEHTUPOBATHCS B PAJNTMYHBIX HCTOYHMKAX HWHPoOpManuu (HAy4HO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJIEpkaHHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QopM
Ipe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMNBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMUYECKOM uHGpOpMaLMe: NpUMEHATh MeXIpeaMeTHble (dusmyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPEoOpa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajaora u/uin
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIIAaTh C MPE3CHTAIMEN pe3ylbTaTOB IMO3HABATENLHON JI€ATENbHOCTH,
MIOJTYYEHHBIX CAMOCTOSTEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TPH BBHIMOJTHEHUU
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUS 1 00MEHAa MHCHHSIMU.

OgyajieHre YHUBEPCAJIbHBIMH PEryJasTUBHBIMHU JeHCTBUSMMU:

CaMOCTOSITETILHO ITUTAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TpEIaraeéMblii  aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dexTuBHBIN croco0 HMX peneHuss ¢ Y4ETOM TOJNyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATH CAMOKOHTPOJb CBOCH NEATETLHOCTH HAa OCHOBE CaMOaHaJH3a
Y CaMOOIICHKH.

NPEJAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh  IPEACTABICHHA O XHMHUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHUpPa, POJM XHUMUUA B TIO3HAHWUM SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIIeHHs IPAKTUYECKUX 3a1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpene;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YraepoJaHbI cKkener, (yHKIMOHAJIbHAsA Tpymna,
paauKai, U30Mepus, U30MEPbI, TOMOJOTHYECKHUI PsiJl, TOMOJIOTH, YIJIEBOAOPOBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COECAUHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (PAKTOJIOrMUYECKUE CBEIEHUS O CBOICTBax, COCTaBe, MOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
YCTAHABJIMBATh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MpPU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIIOIh30BATh XHUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIIEHHON)
GbopMyn1 OpraHMYeCKHMX BEIIECTB W YPaBHEHUH XHUMHYECKUX PpEaKIuH,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBY U CTPOCHUID K OINPEIEIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOMAbl, KHUCIOPOJ U a30TCOAEpIKaIIre
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUSA IO
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIUIEpUH, (eHon, (Gopmaibaerus], ameraablerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
bpyKTO32a, Kpaxmal, HeI0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJMHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsCHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUW  XapaKTepu3oBaTb  COCTaB, CTPOCHHUE,
dbu3nYecKkrue MU XMMHYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJ, aleTalIbJIETU/l, MypaBbUHAsI U YKCyCHasi KHUCIJIOTHI, TJIOKO3a,
KpaxMall, IeJIJTIF0JI03a, aMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHYECKHX PEAKLIUN C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOUHUKHU YTII€BOIOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJTUYECTBA MCXOJHOTO BEIIECTBA WU MPOJYKTa
peakiMu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHBIE XHWMHYECKHE 3HAHWS IS NPUHATUS pPEUICHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJI0/IaTh MPpaBUiIa MOJIb30BAHUS XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI IUIAHUPOBAaTh W BBHIMIOJHATh XHWMHUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKUX BEIIECTB MMPU HarpeBaHUM, OJyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE€30MacCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U JIA0OpATOPHBIM O0OpPYAOBAaHUEM, TMPEACTABIATH PE3YyJIbTATh
XUMHUYECKOT0 JKCIepuMeHTa B (GOpMe 3alucy YpaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJNYYaeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOU
uHpopmaiuu, IHTepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MPUPOMHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUSI WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL  CHETNBIX W CIA0OBUIANIMX OOYYaIONUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
npupoabl, B  (QOPMHUPOBAHUK  MBIIUICHUS ©W  KYJbTYphl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUICCKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, H3orom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJIECHUS, XUMUYECKas CBA3b
(KOBaJICHTHAsl, MOHHAsI, METAJUIMYECKAsi, BOJIOPOAHAS), KPUCTAIINUECKAs PEIIETKaA,
TUIBI ~ XAMHAYECKUX  PEAKIMW, PACTBOP, DJICKTPOJIHUTBI,  HEIJIECKTPOIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
3JICKTPOJIUTUYECKON Aucconuanuu, nepuoanueckui 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPALCHUS SHEPTUU
OpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHYECKUX SIBIICHHH, (PAKTOJOTMYECKHWE CBEJCHHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY U MPAKTHUUECKOMN JEATEILHOCTH YEIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTaHABJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPH
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbIil Ta3, YIIEKHUCHbIA ra3, aMMHUaK, Tami€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJI€HTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIAMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XUMHUYECKOU
CBA3M (KOBaJ€HTHAas, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHaBIINBAaTh MPUHAIIEKHOCTb
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEIMHEHUI (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCHJIbl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOr0 3akoHa /1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHH XapakTepu3OBaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKMX dJeMeHTOB |—4 mepuonoB Ilepuonnueckon cuCTEMBI
XuMHYecKuX 3jemeHToB JI. M. MeHpaeneeBa, UCIOIb3ys MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAVHEHUU
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Mengeneena;

c(hOpMUPOBAHHOCTb YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C IMOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEAKIUI;

c(OPpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XUMHUYECKHE PEAKIUHU I10
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS SJIEMEHTOB, 0OpPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJISATh YpPaBHEHHUS DPEAKIUN pPa3THUHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHS, ITPH KOTOPBIX 3TH PEAKLIUH UAYT 1O KOHUA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH
ONBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAHOBHTEIIPHBIX PEAKIIUM MOCPEIACTBOM COCTABJICHHUS 3JIEKTPOHHOrO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHWMHUYECKHE IPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MaccoBasi J0Jisl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA UM 00bhEMA ra3oB MO W3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MacCe WIIM O00BEMY OJHOTO M3 YYACTBYIOIIHMX B PEaKIMU
BEI[ECTB, TEIUIOBOrO 3(pdeKkTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MaCChl
BEILIECTB, MPEBPAIICHNS U COXPAaHECHUS SHEPTUU;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
NOoCyJIod W Ja00opaTOpHBIM O00OpyJOBaHHMEM, a TaKXke IIpaBHia OOpaIIeHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
SKCIIEpUMEHT (pa3ioKeHHE MEepOKCHIa BOJOpPOAa B MPUCYTCTBUM KaTaau3zaTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE Pa3IMYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKOWU PEaAKIIUH,
peakIuyi MOHHOTO OOMEHa, KaueCTBEHHBbIE PEaKlIHMH Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIBHBIX 33Ja4 I10
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0e30MacHOCTH TMPU OOpaIlleHUH C BEIIeCTBAMH U JaOOpaTOPHBIM 000PY/IOBAHHUEM,
IPEACTaBIATh PE3YyIbTAaThl XHMHYECKOrO0 OJKCIepUMEHTa B (opMe 3amucu
YpaBHEHHUM COOTBETCTBYIONIUMX peaKUUid U (HOPMYIHPOBATH BHIBOABI Ha OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHQOpMaIMIO, TMOJyYaeMyl W3 pPa3HbIX HMCTOYHHUKOB (CpeACTBa MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPYKAIOLIEW MPUPOAHON Cpeabl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbeHO-TOYEUHYIO0 cucTeMy oOo3HadeHui JI. bpaiins s 3amicu XUMHYECKHX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoabnsie | IlpakTnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypenI
Pa3nea 1. Teopernyeckne 0CHOBbI OPraHNYeCKOH XUMHUH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Pa3pnea 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJUEHbI, AJIKMHbI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxxamnue opranndeckue coeIuHeHUst
3.1 Cruptsl. Denou 3
39 Anpaeruasl. KapO0oHOBBIE KUCIOTHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBoasl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeTuHEeHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJISspHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB 1 TeM (uudposbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproauueckas cucteMa XMMHUYECKUX 3
aneMeHToB [l. 1. Menneneera
12 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINU 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MeTamsl 6
2.2 Hewmeranns 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XuUMHS ¥ )KU3HB 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJsmnyecTBOo 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | obOpa3zoBaTesibHbIE
padoTbI padoThbI
pecypchbl

1 [IpeameT opranndeckoit XumMmuu, eé 1 httos://resh.edu.ru/
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUYCHHE 07.09.2023
Teopust CTpoeHHSI OPraHUIECKUX

2 i A. M. b & 1 https://resh.edu.ru/
COCIUHEHUU YyTJIEpOBa, €€ 14.09.2023 p
OCHOBHBIE MOJIOKEHUS
[IpencraBienue o K1accUPUKAITUU

3 opraHuueckux BemniectB. Homenkmarypa 1 httos://resh.edu.ru/
(cucteMatuyeckasi) U TpPUBHAJIbHBIE 21.09.2023
Ha3BaHUs OPTaHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHUE,

4 % .B 1 1 https://resh.edu.ru/
roMoJIornueckuii psii. Bxognas 98.09.2023 p
KOHTpOJIbHas paboTa
Meran u 3TaH — npocTenme

5 1 https://resh.edu.ru/
MPEICTABUTENH aJIKAaHOB 05.10.2023 .

6 An : 7 1 https://resh.edu.ru/

KEHBI: COCTaB U CTPOCHUE, CBOUCTBA 12.10.2023 p
DTHIICH U TIPONMIICH — MPOCTEHIIHE

7 1 https://resh.edu.ru/
MIPEACTABUTEIHN AJIKCHOB 19.10.2023 D
IT o 1. «IT

3 pakTudeckas pabora N <i OJIy4eHUe 1 1 httos://resh.edu.ru/
ATUJICHA M U3yYEHHUE €r0 CBOKWCTBY 26.10.2023

9 Ankanuensl. byranuen-1,3 n 1 https://resh.edu.ru/



https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
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MetunoyraaueH-1,3. Iomydenne
CHHTETUYECKOTO KaydyKa U PE3UHBI

09.11.2023

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHMU,

10 TOMOJIOTHUECKUH psifl. AETUIIEH — 16.11.2023 https://resh.edu.ru/
MPOCTEHIINN IPEICTABUTENb AJTKHHOB o
Bblunciienus o ypaBHEHHUIO XUMUYECKOM

11 https://resh.edu.ru/
peakimu 23112023 0
Apesbl: 6eH301 U TOIYol. TOKCHUYHOCTh

12 https://resh.edu.ru/
apeHOB 30.11.2023 0

13 ['enetnyeckas CBS3b yrieBOIOPOAOB, httos://resh.edu.ru/
MIPUHAJIEKAIINX K Pa3IMYHbIM KJlaccaM 07.12.2023
IIpupoaHble HICTOYHUKH YTIIEBOAOPOIOB:

i https://resh.edu.ru/

14 MIPUPOIHBIN Ta3 U HOHYTHI)I"G HeTsIHBIC 14.12.2023 p u.ru
ra3bl, He)Th U IPOIYKTHI €€ repepaboTKu
KontponbHas paboTa mo pa3aerny

15 https://resh.edu.ru/
«YTI1€BOOPOIBI» 21.12.2023 :

[TpupoiHbIe HCTOUYHUKH YTIEBOIOPOIOB:

16 i https://resh.edu.ru/
MIPUPOJIHBIN ra3 u HOHYTHBI"G HE(TSHBIC 98122023 p u.ru
ra3bl, HeTh U TIPOJYKTHI €€ TIepepadoTKH
[IpenenpHBIE OTHOATOMHBIC CITUPTHI:

17 https://resh.edu.ru/
METaHOJ U 3TaHod. BoopoaHas cBs3b 11.01.2024 .
MHoroaromMHbie COUPTHI: STUICHIJIUKOIb U

18 https://resh.edu.ru/
TJTHIICPUH 18.01.2024 D

19 deHoM: cTpoeHue l\fOJIeKyJIBI, (busmueckue httos://resh.edu.ru/
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 25.01.2024
Anbaerusl: hopMaIbaeTUI U

20 https://resh.edu.ru/
aneranbaerua. AlueTtod 01.02.2024 b

21 OIHOOCHOBHEIC MPECIIbHBIC KApOOHOBBIC https://resh.edu.ru/
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KHCJIOTBI: MYPAaBbUHAA U YKCYCHAA

08.02.2024

22

[TpakTueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

15.02.2024

https://resh.edu.ru/

23

CTeapI/IHOBaH " OJICMHOBAasA KHCJIOThI, KaK

npeaACTaBUTCIIU BBICIHIUX Kap60HOBHX
KHUCJIOT

22.02.2024

https://resh.edu.ru/

24

MpL1a Kak COJTM BBICIINX KapOOHOBBIX
KHCJIOT, X MOIOLIee JCHCTBUE

29.02.2024

https://resh.edu.ru/

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHbIE

KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX

3¢upoB

07.03.2024

https://resh.edu.ru/

26

Kupsl: ruiponan3, NpUMEHEHHE,
Ouosiornyeckas poJib XKUPOB

14.03.2024

https://resh.edu.ru/

27

VYTIIeBOIBI: COCTAB, KIacCU(pUKAITHS.
Baxnelmue npecraBuTeNy: ritoK03a,
bpyxTO3a, caxapos3a

21.03.2024

https://resh.edu.ru/

28

KanMaJ'I " OEJIJIK0JI03a KaK MPUPOIHBIC
IMOJIUMEPBI

04.04.2024

https://resh.edu.ru/

29

KontponbHas paboTa mo pa3aeny
«Kucnopoacoaepxaiire opraHu4ecKue
COETMHEHUS

11.04.2024

https://resh.edu.ru/

30

AMMHBI: METHJIAMHUH W aHWJINH

18.04.2024

https://resh.edu.ru/

31

AMUHOKHUCIIOTHI KaK aM(OTEpHbBIE
OPraHUYECKUE COEAUHEHHUS, UX
ouonorudeckoe 3HadeHue. [lentuabt

25.04.2024

https://resh.edu.ru/

32

benku kak npupoHbie
BBICOKOMOJICKYJIIAPHBIC COCAMHCHHNA

02.05.2024

https://resh.edu.ru/
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OCHOBHBIE ITOHATUSA XUMUU
33 . 1 https://resh.edu.ru/
BBICOKOMOJICKYJISIPHBIX COSAMHEHUHN 16.05.2024
OCHOBHBIE METOJIBI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 1 93.05.2024 https://resh.edu.ru/
[TnacTmacchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKHUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

Ilepunonnueckuii 3akoH u [lepuonnueckas
CHUCTEMA XMMHUYECKHX d51eMeHToB /[]. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB M UX COEIUHEHMH 10
rpymnmnaM v nepuojam. 3HauyeHue
MIEPUOTNUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB J[.M. Menaeneena B
Pa3BUTUHU HAyKU

CrpoeHue BemecTBa. XuMU4ecKas CBs3b, €€
BUJIbl; MEXaHU3MBbI 00Pa30BaHUs
KOBAJICHTHOM CBA3U. BopoponHas cBsA3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIAPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUs

[ToHaTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE U KOJUIOUIHBIE PACTBOPBL.
MaccoBas 10715 BellleCTBa B pacTBOPE




Kiaccudukamnus 1 HoMeHKIaTypa
HEOPraHWYECKUX COeMHEHN. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMUYHbBIX
KJIacCOB

Knaccudukanus XuMH4ecKUx peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUU.
3aKOH COXpaHEHUS MACChI BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAILECHUS JHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiun. O0paTuMble peakiuy.
XHUMUYECKOE pAaBHOBECHE

10

[IpakTrueckas padora Ne 1. «Bnusiaue
pa3MyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnexrpoiauTHdeckas gucconuanys. [ToasTue
0 BoJiopoHOM Tokazarene (PH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OpPTraHUYECKHUX U HEOPraHMUYECKUX BEIIECTB

12

OKHUCITUTENFHO-BOCCTAHOBUTEIILHBIC
peaxmun. [lonsiTre 00 anexTponmse
pacIyIaBoB U paCTBOPOB COJIEH

13

KonrpossHas padota no pazaeny
«TeopeTndeckrie OCHOBBI XUMUM

14

Mertaubl, ux nosioxenue B [lepuoguueckoit
CUCTeME XUMHUYeCKux 3reMenTos /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01Me pu3ndecKue CBOMCTBa
METaJUIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNH METaJIJIOB

16

XHUMHYECKHE CBOMCTBA Ba)KHCHIIINX
METaJUIOB (HaTpUH, Kajaui, KaJablUui, MarHuii,
ATFOMUHHI) U UX COCIMHCHHUH

17

XVWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEeIMHEHUN

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamib»"

20

Hemeramiel, BX MOJIOJKEHUE B
[Tepuoanueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

du3nyeckue cBoOiCTBAa HEMETAJIOB.
AtoTponus HEeMeTauIoB (Ha IpuUMepe
KHCJIOpoJia, cepbl, hocdhopa u yriaeposa)

22

XHUMHUUYECKHE CBOMCTBA IaJIOTEHOB, CEPHI U UX
COCIMHEHUN

23

XuMHYEeCKHe CBOMCTBA a30Ta, (hocodpa u ux
COCIUHEHNN

24

XHUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHCHUN

25

[TpumeHeHre Ba)KHEUIITNX HEMETAIIOB U UX
COCIUHEHNN

26

O06001IEHHE U CUCTEMATU3ALMS 3HAHUMN 110




TteMe «Hemeramisy. Belancnenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

IIpaktuyeckas padora Ne 3. «Pemenune

27 AKCTIICPUMEHTAIBHBIX 33124 110 TEME 1
"Hemeramnsr'"»

28 KonTponbHas pabora no temam «MeTtasuibi» 1
n «HemeTranab

29 Heoprannueckue u opraHnueckue KUCIOTHI. 1
Heoprannueckue u opraHm4ecKue OCHOBAHHMSI
AmpoTepHBIC HEOPTaHUIECKUE H

30 opranmyeckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEIIECTB
Ponb xuMum B oO6ecriedeHnH SKOJIOTHISCKOM,

31 JHEPreTUYECKON U MHIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAHUIIMHBI
[IpencraBneHust 06 0OMMX HAYYHBIX

32 MPUHITUTIAX TIPOMBIIIICHHOTO MTOTYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEILECTB U MAaTEPHAIIOB

34 XUMHSI ¥ 370pOBBE YEIIOBEKa

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Xumus 10 knace/ I'.E. Pynzutuc, @.I'. ®enpaman, M.: [IpocBenieHue

METOAUYECKHUE MATEPHUAJIBI J1JIA YUYUTEJIS
Metonnueckue mocodbwust mo xumuu 10 kmace/ I'.E. Pymsutuc, ®.I". denpaman,
M.: IIpocBenieHue

Xumust. Ypoku B 10 kiacce : yueb. mocodue jisi o01eo0pa3oBat. opraHu3auii /

H. H. I'apa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/






