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HOACHUTEJIBHAA 3AIINCKA

[IporpaMmMa 1O XuUMUM Ha YpOBHE CpeAHEro o0miero o0pa3oBaHMs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
dbenepanpbHON 00pa3oBaTEbHOW IpOrpaMMbl CPEIHEro oO0Iero ooOpa3oBaHUs
(®OIT  COO), npencraBiaeHHbix B DeaepaqbHOM  rOCYAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro TpenMera «XuMHus» B 00pa30BaTENbHBIX OpraHu3aIusax Poccuiickoit
@denepanny, peanu3yOUMX OCHOBHBIE 00Opa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TonoxkeHn «Crparerum pasBuTHs BocnuTaHus B Poccuiickon
®enepanuun Ha nepuoa a0 2025 roga» (Pacnopsbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XMMHH, K ONPEIEICHHUIO
o0miei ctpaternu oOydeHus, BOCIIUTAHUS U Pa3BUTHUSL O0YJArOMINXCS CPEACTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIM
koHentyanbueie nonoxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJNIEH,
COJIEp)KaHMsI, pPe3yJbTaTOB OOy4YeHHs W TpeOOBaHUW K YPOBHIO IOJTOTOBKHU
BBIIIYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3aliy, SBSIETCS HEOThEMJIEMOM 4YacThio HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBepUIAIONIMM  3TAaloOM peaju3aludd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHUCTEME XHMHYECKOro O0pa30BaHHsA. OTH LIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHKS MUPOBO33PEHHUS U OOIIEH KyIbTYphI
YelioBeKa, a TaKXKe DJKOJIOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0pOBbI0 M TpUPOAHOW cpene. Peamnsyercs xumuyeckoe oOpa3oBaHUE
o0ydJaromuxcs Ha ypOBHE CPEHEro 001mero o0pa3oBaHUs CPECTBAMH y4eOHOTO
npeamera «XUMHS», COJIEpPKAHUE M TIOCTPOEHUE KOTOPOrO OIPEACIICHBI B
nporpaMMe MO XUMUU C Y4E€TOM CHeuu(pUKd HayKu XUMUHU, €€ 3HayeHUs B
MO3HAHUM TPUPOABI U B MaTEpUATbHON >KM3HU OOIIECTBA, a TaKXKe C Yy4ETOM
o0uuMX 1ejleld W NPUHIMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeHero obmiero oopazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio poJib B
COBpEMEHHOW ITMBWJIM3ALIMM, B CO3JaHUM HOBOW 0a3bl MaTepuajbHOU KYyJbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHUE PALMOHATBHOTO HAYYHOT'O MBIIIJICHUS,
B CO3J]aHHE€ IIEJIOCTHOTO IMPEACTABICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OpPUPOBI U YEJIOBEKa, KOTOpoe (PopMuUpyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'0 COCTaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHUS B3aWMOCBA3U MEXIY
CTPOECHUEM BEUIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JIaCTSIMU IPUMEHEHHUSL.



TecHO B3aMMOAEICTBYS C IPYTMMH €CTECTBEHHBIMU HAayKaMU, XMMHsI CTaa
HEOTHEMJIEMOI YaCThI0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJda M SKM3HU KaxJIoro wieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJOIMH HAalpaBlieHa Ha pEIICHUe
ro0anbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOIOIrMYECKOM 0€30MaCHOCTH U OXPAHbI 3I0POBbS.

B cooTrBercTBUM € OOUIMMHU LEJISAMH W TNPUHUUIAMH CPEIHEro OOILIEro
oOpa3oBanus conepkanue npeamera «Xumus» (10—-11 kmaccbl, 6a30BbIi ypOBEHb
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJarmuxcs, HEOOXOAUMYI0 UM IS  BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OPUEHTUPOB, YCIHEIIHOIO BKJIOYEHUS B JKHU3Hb COLUYMa, MPOAOKEHHUS
00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu  TipeaMeTa  «XuUMUsS»  SBISIOTCS  0a30Bble  KypChl —
«Opranuueckass xumus» U «OOImas W HeEOpraHuyeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJI€P’KaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM IO HEOPraHWYECKON XMMUU (C BKIIOUCHHUEM 3HAHUM U3 00IIeld XUMUHU) U
opraHnyeckol xumuu. GOpMHUPOBAHUE AAHHON CUCTEMBI 3HAHWUW NPU U3yYECHHUU
npeaMera O00ecrneyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHSI BCETO MHOTrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa comepxkanusi KypcoB — «Opranuueckas xumus» u «OO0mas u
HEOpraHuyeckass XuMmus» cHOpPMHUPOBaHA B MPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOAa K U3Y4YEHHIO YydeOHOro wmarepuaia ©u OOYCIIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEEiHEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHM4ecKOM XHMHHM BELIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUHM CTPOEHUS OPraHuyecKHUX
COCIMHEHNW, a TakK€ Ha YPOBHE CTEPEOXHUMHMYECKUX M  BJIEKTPOHHBIX
IOpelCTaBIieHU O CcTpoeHuu BemiecTB. CBefeHuss 00 H3ydyaeMblx B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJOIMYECKU
AKTUBHBIX COEAMHEHHMH. B Kypce OpraHM4ecKod XHMMHUHU IOJYy4arOT PA3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs NMEPBOHAYAJIbHBIC
MPECTaBICHUS O XUMHUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPHU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMHUUYECKOUN pEaKIUU.

[lon HOBBIM yrjoM 3peHHs B IpeaMere «XuMHs» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl HM3Y4YEHHBI Ha YPOBHE OCHOBHOI'O OOHIEro 00pa3oBaHUs
TEOpETUYECKU MaTepual U (AKTOJIOTMYECKUE CBEIEHUS O BeEUlecTBaxX M
XUMUUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMHS» OOydarolUMCSl TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE
NEPUOIMYECKOT0 3aKOHA C OOLIETEOPETHUECKUX M METOAOJOIMYECKUX TO3ULNUH,



ry0Xe TOHSATh HMCTOPUYECKOE HW3MEHEHHE (YHKIMA JTOro 3akoHAa — OT
o0o01aroen 10 0ObICHSIOMEN U TPOTHO3UPYIOILIEH.

Enunas cucreMa 3HaHWWA O BaXKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHH, a TAaKXK€ O XMMHUYECKHX PEAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHusi jJomnoiHsiercs B Kypcax 10 um 11 kmaccos
AJIEMEHTaMHU COZAEpPKaHUSA, WMEIOIIMMHU KYJIbTYPOJIOIMYECKUH M MPUKIIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3M XUMHUHU C
IPYTMMHU HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATEIbHOM M IPAKTUYECKOU
NESTENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBXXEHUS K MPOIECCY
TBOpPYECTBA B OOJIACTH TEOPUH U MPAKTUUYECKUX MPHIOKEHUH XUMUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobjemMax, CBA3aHHBIX C XMMHEW, KPUTHYECKH OCMBICIMBATh HMH(OpMaLUIO U
NPUMEHATh €€ JUId TONOJIHEHUsS 3HAHUM, pEHIeHUS WHTEIUIEKTYaIbHbIX H
AKCIIEPUMEHTAIbHBIX HCCIIEN0BATENbCKUX 3a7ad. B nenom cogepkanue yueOHOro
npeaMera  «XUMHsSD»  JAaHHOTO  YPOBHS — HM3YYEHHS  OPHUEHTUPOBAHO  Ha
(opmMupoBaHuEe y 00YYAIOIIMXCSI MHPOBO33PEHUECKONH OCHOBBI JJIsi TIOHUMaHUs
¢mnocockux uaed, Takux Kak: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOIo U
OpPraHMYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, II03HABAEMOCTb NPHUPOAHBIX SBICHUNA NYyTEM 3KCIEPUMEHTa W
pelIeHHs] MPOTUBOPEYMII MEXIy HOBBIMH (DaKTaMu U  TEOPETUUECKUMH
IPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUH B PEHICHUH SKOJIOTHYECKUX IpoodiieM, a
TaK)Ke MpodsieM cOepeXeHHs] SHEPIeTUUYECKUX PECYPCOB, ChIPbs, CO3IAHMS HOBBIX
TEXHOJIOTHI U MaTEpPUaJIOB.

B miaHe pemeHuss 3agad  BOCIWTAHWS, PA3BUTHS W COLMAIM3ALMU
OoOy4JaromuXcs MNPUHATBHIE MPOrpaMMON MO XUMHUU MOJAXOAbl K OIpPEneNeHUI0
COJECpXaHUsI W TOCTPOCHHUS TMpeaMeTa MpeAycMaTpuBalOT (hopMUpOBaHHE
YHUBEPCAJIbHBIX Y4€OHBIX JEWCTBHM, wHMeroumMx 0a30BOo€ 3HAYEHUE JUIs
pasIMYHBIX BUJOB JEATEIBHOCTU: pEIICHUs MNpoOsieM, IOMCKa, aHaluu3a MU
00paboTku nHPOpMAIH, HEOOXOAUMBIX JIJIsI TPUOOPETEHHSI OIbITa IPAKTUYECKOM
U HCCIIEN0BATEIbCKOM JESATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU
XUMHH.

B mnpaktuke mnpenomaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIEro
00pa30BaHus, TaK U Ha YPOBHE CPEAHETO OOILEro 0Opa30BaHus, NP OINPECICHUN
COJIEP)KATENIbHOM XapaKTepUCTUKU LEJIel H3y4eHHsl MpeaMeTa HarpaBiI€HUEM
IEPBOCTENIEHHON 3HAUMMOCTH TPaJAULMOHHO NpU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAyKH KaK 00JAacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENBHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyabTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW IMOJAXOJ K ONPENEICHUIO LIEJIeW W3y4YEeHUS
peIMeTa SBJISIETCS BIIOJHE ONMPABIAHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LIEISIMH HM3YYEHHs MpeaMera
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsIOTCSA:

e (QopMHpOBaHHE CHUCTEMBbl XHMHUYECKMX 3HAHUM KaKk  BaKHEHIIeH
COCTaBJIIIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIIFOUEBbIE MOHSATHS, (PyHIAMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE sI3bIKa HAYKH, YCBOGHHE W NOHMMAaHUE CYHNIHOCTH JOCTYIHBIX
000011IeHNIT MHPOBO33PEHYECKOr0 XapakTepa, O3HAKOMJICHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBanre U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKlMil, HEOOXOIUMBIX Ui TPHUOOPETEHUS
YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SBJICHUMH,
MMEIOIIHNX MECTO B PUPOJE, B IPAKTUUECKON U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUU U CIIOCOOOB ACSATEIILHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHMEM XUMUYECKOTO 3KCIEpUMEHTa, COOJIOACHHEM  MpaBuII
0e30MmacHoOro oopaIieHus ¢ BeIECTBAMHU.

Hapsiny ¢ aTuMm, conepkarenpHas XapakTEpUCTUKA LEeJIed U 3a/1a4 U3Y4eHUS
MpeIMETa B MPOrpaMMe MO XMMHHM YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMHU IPUOPUTETAMHU B CUCTEME CpeHero obiero oopasoanus. CeroaHs B
MpEenoJaBaHud XUMHUHM B  OoJblIed  CcTENeHW OTAAETCA  NPEANOYTEHHE
IPAaKTUYECKOM KOMIIOHEHTE COJEepXKaHus OOy4yeHHUs, OpUEHTUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHHMKA 00111€00pa30BaTebHON OpraHU3alliy, BIAJCIOIIET0 HE
HA0OpOM 3HAHUU, a (PYHKIIMOHAIBHOM TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSAMHU AKTUBHOTO MOJYYEHUS 3HAHWU U MPUMEHEHHS] UX B pEaibHOW >KU3HU
JUTS pEIICHUS] TPAKTUYECKUX 3a7ad.

B cB3u c 3TUM OpH U3YYEHUH NpeaMeTa «XUMHS» JOMUHHPYIOUIEEe
3HAYEHUE MPUOOPETAIOT TaKKe LEIH U 331a4, Kak:

ajanTanus 00yJaronuuxcsi K YCJIOBUSM JIMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
GopMUpOBaHUE  HMHTEJUIEKTYalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHUIO TPAMOTHBIX
pelieHui B KOHKPETHBIX JKM3HEHHBIX CUTYalMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

dopmupoBanue 'y OOyJarOmMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYEHWE [UISl PAa3IMYHBIX BHJIOB
NESITeIbHOCTU: PEUIeHMs Mpo0sieM, MOUCKa, aHaiau3a U o0paboTKM HMH(popManuy,
HEOOXOIUMBIX JUIsl TPUOOPETEHHUsS] ONbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B I[IO3HAHWHM XHMHUH, a TaKXKe IS OLEHKA C TO3ULUI
AKOJIOTMYECKOM O€30MaCHOCTH XapakTepa BIMSHHUS BEUIECTB U XHUMHYECKUX
IPOLIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOJIHYIO CPENy;



pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, WHTEIUICKTYAJbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIE
3HaHUS 110 XUMHUH B COOTBETCTBHUHU C JKU3HEHHBIMU NOTPEOHOCTSIMU, UCII0JIb30BaTh
COBpeMeHHbIe MH(OPMALMOHHBIE TEXHOJIOTHH I TIOMCKAa M aHaliu3a y4eOHOU |
Hay4YHO-TIOMYJIAPHON HH(POPMALIUK XUMHUYECKOTO COACPKAHMUS;

dbopMupoBaHue M pa3BUTHE Y O0YUAIOMINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTHM, NpPU IUIAHUPOBAHWU M TMPOBEIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA,;

BOCIIUTaHUE Yy OOyJarommxcsi YOSXKIEHHOCTH B T'yMaHHUCTUYECKOU
HAMpPaBICHHOCTH XUMHUH, €€ BaXHOW POJNM B PEIICHWU TIO00ATBHBIX MPoOIeM
PaIMOHATILHOTO MPUPOAONOIb30BAHMS, MTOMOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl MPUPOAHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOro
OTHOWIEHUS K TPUPOJE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHUS OIbITa
WCIIONIb30BAaHUS TOJNYYCHHBIX 3HAHWM MJIi TPUHSATHS TPAaMOTHBIX pEIICHUN B
CUTYaLUsIX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yueOHOM maHe cpenHero oOIIero oOpa3oBaHUsl MPEAMET «XUMUS
6a30BOr0 ypOBHS BXOAMT B COCTaB IpeaMeTHoW ob0nactu «EcTecTBeHHO-HAYYHBIE
PEIMETHD».

OO01ee yncao 4acoB, OTBEAEHHBIX ISl M3YYEHHS] XUMUU, Ha 0a30BOM ypOBHE
cpenHero ooIero oopa3zoBanms, coctaBisier 68 vacos: B 10 kimacce — 34 yvaca (1
yac B Heneno), B 11 kiacce — 34 gaca (1 gac B Hefeno).



COJAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernueckue OCHOBbI OPraHNYeCKOM XUMHUH

[Ipeamer opraHuyecko XUMHU: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B
MOJIYYEHUU HOBBIX BEIIECTB M MaTepuajoB. Teopusi CTPOCHUS OPraHHUYECKUX
coenqunenuii A. M. Bytnepona, e€ ocHoBHBIE TTOJIOKEeHUSI. CTPYKTYpHBIE (POPMYIIBI
OpraHWYEeCKUX BelecTB. [oMonorus, wu3oMepusi. XHUMHUYECKass CBS3b B
OpPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpencraBnenue o kiaccudukanuu opraHudeckux BemiectB. Homenknarypa
OpraHUYECKUX COEJAMHEHUN (CUCTeMaThyecKas) U TpPUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTEIIEH KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HW3YYEHHUs BEIIECTB M HX IPEBPAICHUN:
O3HAKOMJICHHE C o0pa3llaMyd OpPraHMYEeCKHX BEHIECTB M MaTephajlaMM Ha HX
OCHOBE, MOJICIMPOBAHNUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX OIMBITOB MO MPEBPALICHUI0 OPIraHUYECKUX BEILIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OO YTIUBAHUE U TOPEHUE).

Yriesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran u 3TaH —
MPOCTEHIINE TPEACTABUTENN alKaHOB: (PU3NYECKUEe W XUMHYECKHE CBOWCTBA
(peakiuy 3aMmelieHuss W TOpPEHHUs), HAXOXKJICHHE B NPUPOAE, TMOIy4YCHHE U
IPUMEHECHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psii. DTUIEH U MPOMUICH —
MPOCTEUININE TMPEICTABUTEIN AIKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TaAJOTEHUPOBAHUS, THUApaTallud, OKHUCJICHUS U
NOJIMMEPHU3allin ), TOJyY€HUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyragueH-1,3: cTpoeHue, BaKHEUIIIME
XUMUYECKUE CBOMCTBA (peakiusi mojiuMmepuszanuu). [lomydeHue CUHTETUYECKOTro
Kay4yKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUM Psifl. ALIETHIICH
— TMPOCTEUINNA TPEICTABUTEIh aJKWHOB: COCTaB, CTPOEHUE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA (peaklMy TUJIPUPOBAHUS, TaJIOT€HUPOBAHMS, THIpaTaIlUU,
TOpEHUsI ), TOJTy4YECHHUE U IPUMEHEHHUE.

Apenbl. bensoin: cocraB, crpoeHue, (puaMyecKre M XUMHYECKHE CBOWCTBA
(peakuuy raJlOr€HUPOBAHUSI U HUTPOBAHMS), TIOJyY€HUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  XuMuyeckue  ceoticmea  (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOAyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBS3b MEXKJY YIJIEBOAOPOAAMH, NPHHAICKAIMUMHA K
Pa3IMYHBIM KJIACCaM.

[IpuponHbIE HWCTOYHUKH YIIIEBOAOPOAOB. lIpMponHBIA ra3 W MHOIyTHBIE
HedTauble Ta3pl. HedTe um e€ mpoucxoxnenue. CriocoObl mepepadOTKH HEPTH:
NEPEerOHKa, KPEKUHT (TEPMHYECKUM, KaTaJuTH4ecKuil), mnuponus. [IpogykTsi
nepepadboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yrojib U MPOJYKTHI €ro NepepadoTKHU.

OKCHNEPUMEHTAIHBIE METOABl M3YYEHHsI BELIECTB M HUX IPEBPALLECHUN:
O3HaKOMJIEHHE C oOpa3llaMu I[JJacTMacCc, KaydyKOB U PE3UHBI, KOJUIEKIIHH
«Hedtp» u  «Yrompy, MOAEIUPOBAHWE  MOJEKYJ  YIJIEBOJOPOJOB M
raJIoreHOINPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON pabOThI: MOJYyYEHHE HTHIICHA
Y U3YYEHUE €r0 CBOWCTB.

Pacuérnsle 3amaun.

Bbluucnenuss 1o ypaBHEHUIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IMPOJAYKTa PEAKIMH IO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIINH).

Kucnoponconepxamue opranudeckKue CoeJUHEHHUS

[IpenenbHble ONHOATOMHBIE CHOUPTHL. MeTaHON MW 3TaHON: CTPOCHHE,
¢u3nyeckue U XUMUYECKHE CBOMCTBa (peakUMM C aKTHBHBIMU MeETajljlaMH,
raJIoreHOBOJAOPO/IaMH, TOpPEHHE), NpUMEHEeHHe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIefCTBME METaHOJIa U ATaHOJIa HA OPTaHU3M YEI0BEKA.

MHoOroaToMHble  COUPTHL. DTWICHIJIMKOJIb W  TIUUEPUH: CTPOCHHE,

¢usznuecke W XUMUYECKHME CBOMCTBAa (B3aUMOJACHMCTBHE CO ILIEIOYHBIMU
METaJJlaM{, KauyeCTBEHHAsl PEaKIMsi Ha MHOIOaTOMHbIE CIUPTHI). JleiicTBuE Ha
OopraHu3Mm 4enoBeka. [[puMeHeHue rimiepusa U dTUICHTIIMKOJIA.

®deHon: CcTpoeHUE MOJEKYNbl, (U3MUECKHMe U XUMHUYECKHE CBOICTBA.
TokcuunocTs (enona. [lpumenenue denona.

Anpneruipl U kemouvl. DopManpiaeruj, aUETAIBAETHUN:  CTPOCHHUE,
¢u3nyeckue U XMMUYECKHE CBOWMCTBA (peaklUu OKHUCICHHS W BOCCTAHOBJICHUS,
KauyeCTBEHHBIE PEaKI1u), MOJTy4eHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpEAENIbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCYCHasl KUCJIOTBI: CTPOCHUE, (PU3NUYECKHEe W XMMHUYECKHUE CBOMCTBA (CBOWCTBA,
oOuue Ui Kjacca KUCIOT, peakius 3TepuuKalim), moiydeHue u nmpuMeHeHue.
CreapuHoBasi M OJICMHOBAs KUCJOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHCJIOT. MbLIa KaKk COJIM BBICIIKMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBHE.

CrnoxHble >(QuUpbl KaKk MOPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['muponus
cnoxHbIX 3¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



YrmeBoasl: cocTaB, KiaccupuKamusa — yriaeBomoB  (MOHO-, U- U
nosiucaxapuibl). ['JIoKko3a — MpocTelInii MOHOCaXxapuJ: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOWMCTBA (B3aUMOJICUCTBHE C
ruapokcuom Menu(Il), oxkucieHue amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHUE TIIIOKO3bl), HAXOXKJICHHE B NPUPOJIE, NPUMEHEHHE,
ounonoruyeckas poiib. @otocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3bI.

Kpaxman u nemirono3a Kak npupoaHble nojmMepsl. CTpoeHHe Kpaxmana U
HEUTIoN03bl. DU3MYECKHe W XUMHUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIH3,
KaueCTBEHHAs PEaKklUsi C HOJOM).

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALICHUN:
npoBeJieHUEe, HAOMIOJIEHUE M OINUCAaHWE JAEMOHCTPAIIMOHHBIX OIBITOB: TOpEHHUE
CIIUPTOB, KAUE€CTBEHHbIE PEAKUUHU OJHOATOMHBIX CIHUPTOB (OKHUCIEHHUE 3TaHOJIA
okcugoM wmenu(ll)), MHOroaroMHbBIX CHOUPTOB (B3aUMOJACHCTBHE TIJIMIEPUHA C
ruapokcuom meau(Il)), anpaerngos (OKUCIeHHE aMMHAYHBIM PAaCTBOPOM OKCHJA
cepebpa(l) m tmmpoxcuaom wmemu(ll), B3amMopeicTBHE Kpaxmamsa C HOJIOM),
IPOBEJICHUE TPAKTUYECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOI'0 BEILIECTBA WM MPOJIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcoaepxaliye OpraHuu4eCcKUe COEUHEHUS.

AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpraHUYeCKUe coeluHeHus. Puznueckue
U XMMHYECKHUE CBOMCTBA aMUHOKHCIIOT (Ha mpumepe TiuiuHa). buomoruueckoe
3HAYeHUE aMUHOKUCHOT. [lenTupl.

benku kak npupoaHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. IlepBuuHas,
BTOpUYHAS M TPETHUYHAs CTPYKTypa OeiaKkoB. XHWMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, IEHATYpaLMsl, KAYECTBEHHBIE PEaKllMy Ha OEJKH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHHUsI BEIIECTB M HX MPEBPALLICHUMN:
HAOJII0/IEHUE U OMHMCAaHUE IEMOHCTPALIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MpH
HarpeBaHUU, IBETHBIE PEAKIIUU OEJIKOB.

BbicokomoJieKkyIsipHbIe COeIUHEHUSA

OCHOBHBIE TIOHSTHUSI XMMHUU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEIHSS MOJICKYJSpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHA —
MOJIMMEPHU3ALNS ¥ TTOJIMKOHAEHCAIIUS.

OKCIEpUMEHTAIbHBIE METOAbl H3YyYEHUsI BEIIECTB M HX IPEBPAILICHUMN:
O3HaKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHble CBA3U.



Peanu3anus MeXIpEeAMETHBIX CBS3E€U MPU U3YYEHUN OPraHUYECKOW XUMHHU B
10 knacce OCYIIECTBISIETCS YEpEe3 HUCIOJIb30BAaHME KaK OONIMX €CTECTBEHHO-
HAYYHBIX TOHATHUM, TaK W TOHSATUH, SBISIOMIUXCS CUCTEMHBIMHU JJISI OTIIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO UKIIA.

OO01uMe ecTeCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYUYHBIN (haKT, THUIOTE3A,
3aKOH, TEOpHs, aHAIU3, CHUHTE3, KiaccuduKaius, NepuoIUIHOCTh, HAOJIIOJCHHUE,
U3MEpEHne, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

@u3uka: MaTepusi, JHEprus, macca, aToM, DIJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEILECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEIMUYUHBI U SAMHUIIBI UX H3MEPECHUSI.

buonorust: kierka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocUHTE3, OMOJIOTMYECKU aKTHUBHBIE BellecTBa (O€IKU, YIJIEBOJIbI, KUPHI,
(epMeHTHI).

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJE3HbIE UCKOMAEMbI€, TOILIUBO,
pPECYPCBIL.

TexHonorusi: mnHILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHATHLHOTO MUTAHUS,
MOIOIINE CPECTBA, JICKAPCTBEHHbIE U KOCMETHYECKUE Mpernaparbl, MaTepuasbl U3
HCKYCCTBEHHBIX M CHHTETUUECKUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTTAHUYECKAA XUMUSA

Teopernyeckne 0OCHOBbI XUMHH

XUMUYECKUN DJEMEHT. ATOM. SIpo aroma, H30TONBL. JIEKTPOHHAs
000JI09Ka. DHEPreTuuecKrue ypoBHH, MOAYPOBHH. ATOMHBIE opOuTtamu, s-, p-, d-
sneMeHTbl. OCOOEHHOCTH paclpeeneHusl 3JEKTPOHOB MO OpOUTaIsiM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIO0B. DINEKTPOHHAS KOH(DUTYpAITHs aTOMOB.

[lepnonnueckuii 3akoH U [lepuonndeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
. . MenpaeneeBa. CBs3b NMEpUOIMYECKOr0 3aKoHa W [leproanyeckoil cCUCTEMBbI
xumuudeckux anemeHToB [[. M. MenneneeBa ¢ COBPEMEHHON TEOpUEHW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOWCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB IO TpylNnaM U TEepUOJIaM.
3HavYeHne MePUOANYECKOrO 3aKOHA B PA3BUTHUH HAYKHU.

Crpoenne BemecTBa. XUMHYECKassh CBSI3b. BHAbI XUMHYECKOW CBSI3U
(koBaJIEeHTHAsl HEMOJIApHAs W MOJsipHAasi, WOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBI U  JIOHOPHO-
aKuentopHsiii). BomopogHas cBsi3b. BaneHTHOCTh. JEKTPOOTPULIATETBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U aHUOHBI.



BemectBa MOJNIEKYJSIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOKMCTBA BELIECTB OT TUIIA KPUCTALINYECKON PELIETKHU.

IlonaTne O gucnepcHbIX cucrteMax. VICTHHHBIE M KOJUIOMJIHBIE PACTBOPBL.
MaccoBas 10115 BelecTBa B pacTBOpe.

Knaccudukanus HEOPraHUYECKUX COEIMHEHNM. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTHYecKas CBSA3b HEOPraHWYECKUX BEIECTB,
MPUHAJICKAIINX K PA3TUYHBIM KJIACCaM.

Xumuueckass — peakiusa. Knaccudukamuss  XMUMHYECKUX — peakluil B
HEOPraHUYECKOM M OpPraHMYecKOM XUMHUH. 3aKOH COXPAaHEHHUS MacChl BEILIECTB,
3aKOH COXPaHEHMS U MPEBPALICHUS SHEPTUH ITPU XUMHUYECKUX PEAKIIHSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3iIHuHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMuueckoe paBHOBecue. MaxToppl, BIMAKOIIME HAa COCTOSIHUE
xumuueckoro pasHoBecus. [Ipunuun Jle [larense.

OnexTponutudeckas auccoruanys. CuiabHbIe U caaldbie 3nekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILLECTB: KUCIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIBHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX IPEBPALICHUM:
nemoHctpanus Tabmun «I[leproguyeckas cucrema xumuyeckux snementon JI. U.
MenaeneeBay, U3ydyeHUE MOAENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE WU
OTMKMCAHKE JEMOHCTPAIMOHHBIX U J1a0OPAaTOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJOPOJA B MIPUCYTCTBUM KaTaIM3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOUIbIO YHHUBEPCAJILHOIO WHIUKATOPA, pPEaKUUMU HOHHOTO OOMEHa),
POBEJICHUE MPAKTHUECKON paboThl «BiusiHue pa3nmudHbIX (PaKTOPOB HA CKOPOCThH
XUMUYECKOU PEAKIIANY.

PacuérHnble 3agaum.

Pacy€rel 10 ypaBHEHMSAM XMMHUYECKMX pEaKUUH, B TOM  YHCIE
TEPMOXUMHUYECKHE PACUYETHI, PACUEThl C MCHOJBb30BAHHEM IIOHATUS «MAaCCOBAs
JIOJIS BELIECTBAY.

Heopranuveckass xumus

Hemeramnel. Ilomoxxenme HemerannoB B Ilepuommueckont  cucreme
xumudeckux snemeHToB JI. M. MenpaeneeBa U OCOOCHHOCTH CTPOCHHSI aTOMOB.
@dusnyueckre CBOMCTBA HEMETAUIOB. AJIOTPONUST HEMETAUIOB (Ha MpuMepe
KHCJI0pOo/a, cephl, pocdopa u yrieposa).

XUMHUYECKUE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
dbochopa, yriepoga U KpeMHHS) U UX  COCAMHEHUU  (OKCHIOB,
KHCIIOPOACOAEP/KAIUX KUCIIOT, BOZOPOIHBIX COEAMHEHUN ).

[IpruMeHeHne BaXKHENIIINX HEMETAIUIOB U UX COCIMHEHUM.



Meramnsl. [lonoxenune meramwioB B Ilepmonnueckon cucreMe XMMHUYECKUX
sanemenToB JI. 1. MenzaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOUEK
aToMoB MeTasuioB. O6mue ¢usndeckue cBoiicTBa metawioB. CIUlaBbl METALIOB.
DJIEKTPOXUMHUYECKHAN AT HAPSKEHUN METaJUIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIIMX METAUIOB (HATPWM, KaJuM, KaJablLIMi,
MarHui, allFOMUHUMN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COSTUHEHUM.

OO6mume cnocoObl MonmydeHus: MeTauioB. IIpuMeHeHre meTamnoB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB W WX MPEBpaIlCHUI:
U3Y4YCHHE KOJUIEKIUM «MeTaibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAILHBIX 3a/lad, HaAOJIOJEHHWE M OMUCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJAECUCTBUE THAPOKCUAA ATIFOMUHUS C PAaCTBOPAMHU
KHUCJIOT U LIEI0YEel, KAUECTBEHHbIEC PEAKIIUU Ha KATUOHBI METAJLIIOB).

Pacuérurle 3amaumn.

Pacuéter maccel BemecTBa Wi 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuétbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIH OTHO
W3 BEILIECTB UMEET MTPUMECH.

XuUMHUS U KU3Hb

Ponp xuMuu B 00ECIEUEHUM DKOJOTHYECKOM, IHEPreTUYECKOM U THUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAHUIMHBL [loHATHE O HAayYHBIX METOAaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBienuss o0 OOMIMX HAYYHBIX MPUHIUIIAX  TPOMBIILIEHHOIO
MOJIYYEHUS BaXKHEHIITNX BEUIECTB.

UenoBek B MHUpE BEIIECTB U MAaTEpPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIMOHHBIE MaTrepualibl, KpacKh, CTEKJIO, KepaMHKa,
MaTtepuaibl ISl 3JIEKTPOHUKH, HAHOMAaTEpHUaJbl, OPraHUYECKUE U MHUHEpaIbHbIC
yI00peHus.

XUMHSIT U 340pOBbE 4YEIIOBEKA: MpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX
pernapaToB, MpaBuiia OE30MacHOr0 UCIOJB30BAHUS MPENapaToB OBITOBOW XUMHH
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus  MeXNpeAMETHBIX CBSI3€ MOpU  U3ydeHUH oOmed o
HEOpraHn4ecKorM XxuMuu B 11 Kiacce oCymIecTBIsS€TCS 4epe3 MCIOJIb30BAaHUE KAK
OOIIUX EeCTECTBEHHO-HAYYHBIX TMOHATUM, TaK ¥ TOHATUN, SBISIOUUXCS
CHUCTEMHBIMU JIS1 OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIC MOHSTHS: HAyYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HaOII0IeHNE,
SKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SIBJICHUE.



®dusuka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, paJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUECKUN YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, (DU3MUYECKUE BEJIMUUHBI U €AMHUIBI HX
WU3MEPEHUsI, CKOPOCTh.

buonorusi: knerka, opraHuszM, JKOcHCTeMa, Ouochepa, Makpo- u
MUKPOIJIEMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpraHU3MeE.

['eorpadusi: MuHEpalibl, TOPHBIC TTOPObI, TOJIE3HBIE UCKOMAeMbIe, TOILIUBO,
pECYPCBIL.

TexHomorusi: XMMU4YecKasi MPOMBIIUIEHHOCTb, METAJLTyprus, MPOU3BOACTBO
CTPOUTEINIbHBIX MATEpUANIOB, CEIbCKOXO3SIMICTBEHHOE MPOU3BOJCTBO, IHUILEBAs
MPOMBIIIJIEHHOCTh,  (papMalleBTUYECKas  MPOMBIIUICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX MPEnaparoB, IMPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTepHaioB,
AJIEKTPOHHAS! MPOMBIILIEHHOCTh, HAHOTEXHOJOTUH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKWA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUSA K pPE3yJlbTaTaM OCBOCHHUS
00yJaromuMHUCs TIporpaMM CpEeIHEro oO0mero o0pa3oBaHUs (JMYHOCTHBIM,
METanpeIMETHBIM W TpeaMeTHbiM). HaydHOo-MeToanmdeckoil OCHOBOM st
pa3palbOTKU TIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrpaMM CPEIHEro OOIIEero
00pa30oBaHUs SABJISACTCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B cooTBETCTBUM C CHCTEMHO-IESITEIHPHOCTHBIM IOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o011ero o0pa3oBaHusl BbIJIECICHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHME OOYYaIOIMMHUCS POCCUICKON TpaxAaHCKONM HACHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CaMOOIIPE/IEIICHHUIO;

HaJIM4KMe MOTUBALIUU K O0yUYEHUIO;

L[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUI JTUYHOCTU HA OCHOBE
KITFOUEBBIX IIEHHOCTEN M UCTOPUUYECKUX TPATUIIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh MU CIOCOOHOCTH OOY4YaloIUXCsS PYKOBOICTBOBATHCA B CBOECH
NEATeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IIEJIOCTHOMN
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS IKOJIOTUUECKON KYJIBTYpPhl U CLIOCOOHOCTH CTaBUTh
€U U CTPOUTD )KM3HECHHBIC IIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUSI TpeaMeTa «XUMHS» JIOCTUTalTCs B
€IUHCTBE Y4YEOHOM W BOCIUTATEILHOW JEATEILHOCTM B COOTBETCTBUHU C
T'YMAaHUCTUYECKUMU, COLUOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMU
U HAealaMUd POCCUHCKOrO TPaXJAHCKOTO OOIIEeCTBAa, NMPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIAMH  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  MpOIEccam
CaMOIO3HAHMS, CaMOPa3BUTHUS W HPABCTBEHHOI'0 CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIuuHOCTHBIE pe3yNlbTaThl OCBOCHUSI MpeaMera «XUMHUS» OTPAKAOT
c(hOpMUPOBAHHOCTh OMbITA MO3HABATEIBHOM M MPAKTUYECKOW J1€ATETbHOCTH
00y4Yaromuxcs Mo pean3ali IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpaxxaaHCKOro BOCIIUTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY W TIPABOMOPSAJIKY;

MPEACTaBICHUSI O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JAECSATEIBHOCTA TMPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M IMO3HABATEIbHBIX 3a]1ay, BHIIOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMaTh W NPUHUMATh MOTHBBI, HaMEpPEHHUsS, JIOTUKY U
apryMeHThI JPYTUX MPH aHAIU3E PA3IMYHBIX BUJIOB YU€OHOM JESITEILHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA:

[IEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY U HAY4YHOMY HaCJCAUIO
OTE€YECTBEHHOM XUMUH;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B 00JIACTU TEOPUU U IPAKTUUYECKOTO
NPUMEHEHUS XUMUHU, OCO3HAHUSI TOTO, YTO JIOCTUXKEHHSI HAYKU €CTh pPe3yJbTar
JUIMTEIbHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHWCKOB,
MIOCTOSIHHOT'O TPpy/Aa YUEHBIX U IPAKTUKOB;

MHTEpeCa U TI03HABATENIbHBIX MOTHBOB B TOJYYEHHH U TOCIEIYIOIIEM
aHanu3e MHQOpMaIMKU O MEPETOBBIX JOCTHKEHUSX COBPEMEHHON OTE€YECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSL:

HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3AHHBIE C XMMUUYECKUMU SIBJICHUSMH,
U NPUHUMAaTh OCO3HAHHBIE PELICHHS, OPUEHTUPYACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHHMBAaTh CBOE IMOBEICHHE M IMOCTYNKH CBOMX TOBApHIIEH C
MO3UILIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUU ITUX
MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

MOHMMAaHUsl IIEHHOCTeM 3J0poBOro U 0Oe30macHOro oOpa3za JKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUST TIpaBUJI OE€30I1acHOr0 OOpalieHuss C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MMOHUMAHMSI [IEHHOCTH TIPaBWJI MHIUBUIYAJIBHOTO W  KOJJIEKTUBHOTO
0€30MMacHOT0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOITNX 30POBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TOCIEJICTBUM M HEMPHUSATHUS BPEAHBIX MPUBBIYEK (YIMOTPEOJICHHS
QJIKOTOJIs1, HAPKOTHUKOB, KYPEHU);

S) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATEIbCKOM
NEeSATENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPYECKOM M  APYrUX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTUE€ B PEIICHUM NPAKTUUECKUX 3adad
COLIMAIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuii pa3nyHoro poaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI 110 XUMUHU;

YBaXXEHUS K TPYAY, JIOJSM TPyZAa U pe3ysibTaTaM TPYJIOBOU JIEATEIbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BBIOOPY HHAMBUAYAJIbHOH TpPAaeKTOpUU
oOpasoBaHus, Oyaymedl mnpodeccur W peaau3aliuid COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB € YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpedHocTeN 001IEeCTBa;

6) 9K010ru4ecKOro BOCIIUTAHHUSA:

HKOJIOTMYECKHU 11eJIeCOO0Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3EMIIE;

MOHUMAaHUs TJIOOAILHOIO XapakTepa HKOJIOTMYECKUX MpoOieM, BIHSHUS
AKOHOMMYECKHX MTPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLMAIBHOM CPENBL;

OCO3HAHUS HEOOXOJMMOCTH HCIOJNb30BAHUSA JOCTHDKEHUNH XUMUU IS
pEeLIEHUs BOIIPOCOB PAllMOHAIBHOIO MPUPOAOIIOIb30BaHNU;

aKTUBHOIO HENPUSATHS JIEWCTBHUM, NPHHOCAIIMX BpEeA  OKpYKaroLIen
IPUPOIHON Cpejie, YMEHUsl MPOTHO3UPOBATh HEOIArONPUSITHBIE SKOJOTHYECKUE
MOCJIE/ICTBUS MPEAITPUHUMAEMBIX IEUCTBUH U MPEAOTBPAILATH HUX;

HaJM4usl PA3BUTOIO SKOJOTMYECKOIO MBIIUICHHUS, JKOJIOTHYECKOU KYJIBTYPBI,
OIIbITa NEATENbHOCTU HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS MMHU B IO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOMN
OpaKkTUKE, CHOCOOHOCTM W YMEHHUS aKTHBHO TPOTUBOCTOSTH UACOJIOTUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUS CHeNU(PUKA XMMHA KakK HayKd, OCO3HaHUA €€ pOoau B
(opMUPOBaHUHU PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, CO3JaHUU LIEJIOCTHOTO
IpeJICTaBIICHUsI 00 OKPY)KaIOIleM MHUpE Kak O €IMHCTBE NMPUPOJbI U YEJOBEKa, B
MO3HAHUM TPUPOIAHBIX 3aKOHOMEPHOCTEH M pEHICHHH MpoOJieM COXpaHEHHs
IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B  0CO00M 3HAYMMOCTH XHMHH JJS  COBPEMEHHOMU
UMBWIN3ALMA: B €€ T'yMaHUCTUYECKOW HAINpPaBIECHHOCTH W BAXKHOW pOJU B
CO3/IaHMM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPbI, pEIICHUHU TI00aNBHBIX MPOo0iIeM
YCTOWYHMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIETUYECKOM, MUILEBOU U
HKOJIOTUYECKOW O€30IaCHOCTH, B PA3BUTUH MEIULUHBI, OOECHEUYEHUU YCIIOBHM
YCHOEMIHOTO TpyJa W DKOJIOTMYECKH KOM(MOPTHOW MKU3HHM KaXIOro 4YjeHa
00111eCcTBa;

€CTECTBEHHO-HAYYHON TI'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



MOJTy9aeMble 3HAHUS VIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEro MUpa H
MIPOUCXOIAIMINX B HEM U3MEHECHHM, YMEHUS JIeJaTh 000CHOBAaHHBIC 3aKITFOUCHUS Ha
OCHOBE HayyHbIX (JaKTOB M HUMEIOIIMXCA JaHHBIX C IeJbI0 TOJy4YeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCIOJB30BaTh XUMHUYECKHUE 3HAHUS IS
penIeHus mMpooJieM B PeaTbHBIX JKH3HEHHBIX CUTYAITUSX;

MHTEpeca K TIO3HAHUIO U UCCIIEIOBATENIHCKOM NeATeIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHWIO HOBBIX 3HAHWUH 110 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSAM TpyJa B pa3inuHbIX chepax mpodeccrnoHaIbHOM

NEATENbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATDBI

MetanpeaMeTHbIe pe3yNbTaThl OCBOCHHUS y4e€OHOro mpeamera «XuMus» Ha
YPOBHE CpeIHEro 00IIero 00pa30BaHus BKIIOYAIOT:

3HaYUMble i1 (OPMHUPOBAHUS ~ MHUPOBO33PEHHS  OOYYAIOIIHUXCS
MEXIUCIUIITMHAPHBIE (MEXIPEAMETHbIE) OOLICHAYYHbIE TMOHSATHS, OTPaKAIOIIUe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUUPHUKY METOJOB IO3HAHUS,
WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, YHEPIHUs, SIBICHUE,
npoliecc, cucTeMa, HaydHbli (DaKkT, IPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, Ucciel0BaHNue, HAOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JPYyTrHe);

YHUBEpCalbHbIE yuyeOHbIE JCHCTBHUS (TIO3HABAaTEIbHbIC, KOMMYHUKATHBHBIC,

pErynsiTUBHEBIE), o0ecreynBaronue dbopmupoBaHue b YHKITMOHATHHOM
I'PaMOTHOCTH U COITUAIIBHON KOMITETCHITMH 00 y4JaroIIuXCs;
CIIOCOOHOCTH 00 yJarommxcs UCITIOJIb30BaTh OCBOGHHBIE

MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAJIbHbIE YUCOHBIC
JIEVCTBUSA B ITO3HABATEIBHOW U COLIMAIILHOM MTPAKTUKE.

MeranpeagMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TMO3HABAaTEJIbHbIMH, KOMMYHUKATUBHBIMH U  PETYISTHBHBIMHU
JIICUCTBUSIMU.

OBJaanenune YHHBEPCAJIbHBIMHA y4eOHBIMU NMO3HABaTeJbHbIMH
JAeUCTBUSIMU:

1) 6a30BbIE JTOTHYeCKHE AeiCTBUSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OMpeAeNsITh e JEATCIBHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C IMTOCTABJICHHBIMU LIEIISIMU;

WCIOJIb30BATh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIEHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKUA TMOHSATHUN M YCTAHABJIMBATh WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHSITHUS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBaTh MPUUYMHHO-CJICJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBIICHHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHus (MHIYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUCHHUS;

MPUMEHSTH B IIPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MOJICTbHBIE TPEJCTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas ¢opMysia, ypaBHEHHE XUMHUYECKOU
peaknuu — TPU PEUICHUW YJIEOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJICIIbHBIC MPEJCTABICHUS 1JI BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEaAKIUH.

2) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBUSI:

BJIaZICTh OCHOBAaMM METOJIOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKHX
peakiu;

dhopMyIIMpOBaTh MENIN U 33J1a4l UCCIIEI0BaHUs, NCIIOJIb30BaTh MTOCTABJICHHBIC
U CaMOCTOSITEIbHO CGHOPMYIMPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHMS W OCHOBBI JJI1 (POPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUM;

BJIQJICTh HAaBBIKAMU CAMOCTOSITENILHOI'O TUIAHUPOBAHUST W TMPOBEIACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAaTh 3a XOJIOM
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (OopMyIHpoBaTh
0000111eHUS ¥ BBIBOJIbI OTHOCUTENILHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICTAHHON paboTe;

npuoOpeTaTb OMBIT YYEHUYECKOM MCCIACAOBATEILCKOM W MPOSKTHOM
NEATEeNbHOCTH, TMPOSIBISATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETLHOMY
MOMCKY METOJIOB pEIICHUs] TMPaKTHUYECKUX 3a7a4, NPUMEHECHHUIO pPa3IudHbIX
METOJIOB ITO3HAHMS.

3) pabora ¢ undopmanmei:

OPHEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX HHPoOpMaIuu (HAy4yHO-
MONyJIIpHAsl JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE MMOCOOUS,
pecypcbl MHTEpHETA), aHAIM3UpOBaTh WH(GOPMAIUIO PA3IMYHBIX BUAOB U (opM
MpeACTaBJICHUSI, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD n
HETPOTHBOPEUNBOCTD;



bopMyIMpOBaTh 3aMPOCHl U MPUMEHATh PA3IUIHBIE METOABI MPH ITOUCKE H
orbope uHbOpMaAlMU, HEOOXOAUMOW ISl  BBINOJHEHUS] y4e€OHBIX 3ajad
OIPEIEIEHHOrO TUIIA;

npuoOpeTaTh OMNbIT HCIOIL30BaHUsA HH(OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHN U PA3IMYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpencTaBlICHUS
uH(popManu (cXeMbl, rpauKH, TUarpaMMbl, TaOJIULIBI, PUCYHKH U JAPYTUe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAuyeCTBE CpEICTBA Mpu pabore ¢
XUMUYECKOM MH(pOpMalMe: NPUMEHSITh MEXIpeIMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, aOOpeBUATYpPhI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHME CpEICTBA
HaTrJIsTHOCTH.

OgyajieHne YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/IaeMOM TEMbI B XOJI€ Juaiora u/miu
IUCKYCCUHW,  BBICKa3bIBaTh  HUAECH, (QOPMYIHPOBaTH CBOM  MPEIJIOKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

BBICTYIIAaTh C MPE3CHTALMEH pPEe3yJbTaTOB IO3HABATEIHLHOM E€ATEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIILHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XMUMHUYECKOTO dKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEOBAHUIO CBOWCTB
M3Yy4aeMbIX BELIECTB, pealn3aliy y4eOHOro mpoekTa U (GOpMyJIupOBaTh BHIBOJIBI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAaHUN MYTEM COTJIACOBaHUS TO3HIIMN B
X0J1e 00CYXKJIeHUsI 1 0OMEHA MHEHUSIMH.

OBj1ajieHNie YHUBEPCATbHBIMHU PEryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh W OCYHIECTBIISITh CBOK TO3HABATEIBHYIO
NEeSTENbHOCTh, ONpeAessss e Medad W 3aJayd, KOHTPOJIMPOBaTh M IO MeEpe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpeJJiaraéMblii  aqTOPUTM JIEUCTBUM TIpH
BBITIOJIHCHUU YYEOHBIX M HCCIEAOBAaTEIbCKUX 3ajad, BbIOMpaTh Haubosee
(O PeKTUBHBIN CMOCO0 HX peHIeHHs ¢ Y4ETOM IMOJIYYeHHS HOBBIX 3HAaHUUA O
BEIIECTBAX M XUMUUYECKHUX PEAKITUAX;

OCYIIECTBJIATh CAMOKOHTPOJb CBOEH AESATEIHbHOCTH Ha OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATDBI

10 KJTIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh ~ NPEJACTABJICHUNA O XHUMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUU SIBIICHUH



npupoaAbl, B (POPMUPOBAHWHM MBINUICHHS W  KYJbTYPbl JIMYHOCTH, €&
(G YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTOJIAralolue TMOHATUS (XUMHUUYECKUU DJIEMEHT, aToM, DJJICKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMHUYECKast
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass M COKpaliéHHas), MOJb, MOJISIpHas
Macca, MOJSIpHBIA O00BEM, YIIepoAHBIA CKelleT, (YHKUMOHAJIbHAs Tpymmna,
paguKall, u30Mepus, U30MEPbI, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YIIJIEBOJIOPOIbI,
KHUCIIOPO/A U Aa30TCOJAEPIKAIllMEe COCIUHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHMUS
oprannueckux BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAN SA3bIK XUMHUH; MHUPOBO33PECHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHUMAaHUS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SABJICHUM, (aAKTOIIOTUYECKHE CBEJEHUSI O CBOMICTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYEeCKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JeATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUMN BBISBISTh XapaKTE€pHbIE MPU3HAKU TOHSTHUH,
yCTaHAaBJIMBAaTh WX B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHSTHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILECHUI OPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUM MCHOJB30BaTh XUMHUYECKYH) CUMBOJIUKY IS
COCTABJICHUSA MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMynT OpraHMYEeCKHMX BEIIECTB M yPAaBHCHMM XWMHUYECKHX PEaKIIHi,
W3rOTaBJIMBATh MOJIEIM MOJIEKYJ OPraHMYE€CKUX BEIIECTB JIJIsl WILIIOCTPAIIMU HUX
XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHUHN YCTAHABJIMBATH MPUHAJIC)KHOCTh H3YUCHHBIX
OpraHMYECKUX BELIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynme COeAMHEHUN (YrIeBOAOPOMABI, KHUCIOPOJI U a30TCOACpKAIIHE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS I10
cucreMarnueckoi HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIILHBIC
HA3BaHMs OTNEIbHBIX OPraHUYECKHX BEIIEeCTB (PTHJIEH, MPOIMWJIEH, alleTUJICH,
ATUJICHIJIMKONb, TJHIEpUH, (eHol, GhopMallbIerui, aleTaibJerul, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJICMHOBAs KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, [eJUI0103a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPENENATh BHUIbI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUX (OJIMHAPHBIE U KPATHBIC);



chOpMUPOBAHHOCTh YMEHHS TPUMEHATH TOJOXKEHUS TEOPHU CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa st 00bSICHEHUS! 3aBUCUMOCTU CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MAacChl BEIIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dusznyueckrue M XUMUYECKHE CBONCTBA TUMUYHBIX MPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OpPraHUYeCKUX BeliecTB (MeTaH, dTaH, ITUJICH, MNPOMUJIEH, alleTUJICH,
Oyranuen-1,3, merunOyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJ, aleTalbJIeru, MypaBbUHAs M YKCYCHasi KHUCIOTHI, TJIOKO3a,
KpaxmaJl, [eJITI0J103a, aMUHOYKCYCHAsl KUCIO0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO
CBSA3b MEXJYy HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKLHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJOPOJAHOIO
Ceipbsi  (HE(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEPepadOTKU W
IPAKTUYECKOE MPUMEHEHHE NMPOTYKTOB MEePEPadOTKY;

chOPMUPOBAHHOCTh YMEHUW TIPOBOJWUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEILECTBA WM MPOAYKTa
peakuMu IO H3BECTHBIM Macce, O00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU MPOJAYKTOB PEAKIINN);

chOpMUPOBAHHOCTh YMEHHUM BIAJAETh CHUCTEMOM 3HAHHK 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAaHUs, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUYECKUX ABJICHUN (HaOI0/IeHre, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XWMHWYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKWU3HEHHBIX CHUTYyallMsiX, CBS3aHHBIX C BEIIECTBAMU U HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUjia MOJIb30BAHUS XUMUYECKOU
nocyfaod u 1abopaTopHBIM OOOpPYAOBAaHHEM, a TaKXkKe IMpaBWia OOpalIeHHs C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH TIO BBITIOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKHM
AKCIIEpPUMEHT (IIPEBpALIEHUSI OPraHUYECKUX BEIIECTB IIPU HArPEeBaHUHU, MTOTYUCHHE
ATUJIEHA U W3Y4YEHUE €ro CBOMCTB, KayECTBEHHBIC PEAKIMU OpPraHUYECKUX
BEIIECTB, JIEHAaTypalus OETKOB MpPH HArpeBaHUU, I[BETHHIE pEaKIMH OEJIKOB) B
COOTBETCTBUM C TMpaBUJIAMU TEXHUKM O€30MacHOCTH TMpu OOpalleHuu C
BEIIECTBAMU U JIA0OpAaTOPHBIM 00OpYyIOBaHUEM, TMPEJACTABIATh PE3YJIbTaThI
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3alliCUh YpaBHEHUU COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHpPOBATH BIBOABI HA OCHOBE 3THX PE3YyIbTATOB;

chOpMUPOBAHHOCTh YMEHHM KPUTHUYECKHA aAHAIU3UPOBATH XUMHUUYECKYIO
uH(MOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
uHpopmanuu, IHTepHET U 1pyrux);



chOpMHUPOBAHHOCTHP ~ YMEHHHA  COOJIO/ATh  TpaBWJIa  AKOJOTHYECKU
1[eJIecO00pa3HOro MOBEAEHUS B OBITY M TPYJOBOM JESITEIBHOCTH B ILENAX
COXPAaHEHHUsSI CBOETO 3/I0pPOBbSl M OKPYXKAIOLIEH MPUPOJHOM Cpelpl, OCO3HABATH
OMacHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPENCIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAasi cMbich mokazarens [IJIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUS M TPEIOTBPAIICHUS HX BPEIHOTO BO3ACHCTBHS Ha OpraHU3M
YEJI0BEKa,

JUIsT OOYYaroIIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYMHBIX METOJaX ITO3HAHUS BEIECTB U
XUMHUYECKUX SBJICHU;

JUISL CHenbIX M CHa0OBUIAIIMX OOYyYarolUXCs: YMEHHUE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiinsa nis 3anmucu XMMHAYECKUX

dopmyi.
11 KJIACC

[IpenmeTHBIC pE3yNbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudeckas
XUMUSD» OTPAXKAIOT:

chOpMUPOBAHHOCTh  MPEJCTABICHUM: O XHUMHUYECKOW COCTaBISIONIEH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHUpPA, POJM XHMUUA B TIO3HAHWUU SBJICHUU
Opuponbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
(G YHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M MPUPOHOM
cpexne;

BJIQJICHUE  CHUCTEMOW  XUMHYECKMX  3HAHWUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloNue TMOHATUS (XUMUYECKUN DIJIEMEHT, aToM, M30Tol, s-, p-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HMOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBSA3b
(KOBaJI€HTHAsI, MOHHAS, METAILTHYECKAs!, BOJOPOHAS), KPUCTAIUIMUECKAsl PEIIETKa,
TUANBl ~XUMHWYECKUX  pEaKUUW, pacTBOP, DJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuy, XUMUYECKOE DPABHOBECHE); TEOPHUU W 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON aucconnanuu, nepuoanuecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsI MAacCChl BELIECTB, 3aKOH COXPAHEHHUs U IIPEBPALLCHUS SHEPTUU
IpU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XHMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JICKAIINE B OCHOBE IMOHMMAHUS MPUYUHHOCTU M
CUCTEMHOCTH XUMHUYECKHUX SIBICHUH, (haKTOJOTMUYECKHE CBEICHHUS O CBOMCTBAX,
coCTaBe, MOJY4eHUU U 0€30MaCHOM UCTOIL30BAaHUN BAKHEUIIINMX HEOPTraHUUECKUX
BEIIECTB B OBITY ¥ IPAKTUYECKOMN NEATEILHOCTH YETIOBEKA;



c(OPMUPOBAHHOCTh YMEHUW BBIABIATH XapaKTEpHbIC MPU3HAKU TOHSATH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOIB30BATh COOTBETCTBYIOIIME NMOHATHSA IPU
ONMCAaHUN HEOPTAHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHI HCIIONB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
cocTaBieHHUs (QOpMya BEHIECTB M  YpPaBHEHMH XUMHUYECKUX  peaklui,
cuctematuueckytro HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTAEIbHBIX
HEOPraHWMYECKUX BEIIEeCTB (YrapHbIM ras, YIJIEKHCIbIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETaAIIEHAasl U3BECTh, MUTHEBAS COJA, IUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH OMpPENENATh BAJICHTHOCTh U CTETIEHb OKUCICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHHUSAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3M (KOBAJCHTHAs, MOHHAsI, METAJINIMYECKasl, BOJOPOAHAS) B COSAMHEHUSX, THII
KPUCTAJUIMYECKON pEIIETKM KOHKPETHOI'O BEIIECTBAa (aTOMHAas, MOJIEKYJIsipHasi,
VMOHHAs!, METAJUTMYECKAs), XapaKTep Cpebl B BOAHBIX pACTBOpPaX HEOPraHUYECKHUX
COCJIMHEHUM;

c(OpMUPOBAHHOCTH YMEHUU YCTaHABIINBATh IIPUHAIEKHOCTD
HEOPraHMYEeCKUX BEIIECTB IO MX COCTaBy K ONPEAEeNEHHOMY Kiaccy/Tpymie
COEIMHEHMH (TIPOCThIE BEILIECTBA — METAUIBI U HEMETAJUIbl, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHUN PAaCKPBIBATH CMBICI IEPHUOJUUECKOTO 3aKoHa /I
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKMX JJIeMeHTOB 1|1—4 mnepuonoB Ileprnonnueckonl CUCTEMBI
xumudeckux ayeMentoB JI. V. MenneneeBa, ucCmonb3ysh MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTany, «QHEPreTUYECKUE YPOBHUY, OOBSACHATD
3aKOHOMEPHOCTU M3MEHEHMS CBOWCTB XMMMUYECKHX DJIEMEHTOB U MX COCHUHEHUMU
110 repuojam u rpymnmnam [lepuonnueckon cuctembl XUuMUYECKUX dyieMeHToB /1. W.
Menpeneena;

c(OPMUPOBAHHOCTh ~ YMEHHI  XapakTepu3oBaTh (OMHCHIBATH)  0OIIME
XUMUYECKAE CBOMCTBA HEOPraHWYECKMX BEUIECTB  pa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETHUYECKOM CBS3M MEXAY HEOPraHWYECKUMU
BELIECTBAMH C ITIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

C(OPMUPOBAHHOCTh YMEHMS KJIACCU(UIUPOBATH XUMHUECKHE DPEAKIMH I10
pa3iIMYHbBIM IpHU3HAKaM (YHCIIy M COCTaBy PEarupyroluX BEIIECTB, TEIIOBOMY
3¢ deKTy peakuuu, U3MEHEHUIO CTEIEHEW OKHUCIIEHUS 3JEMEHTOB, 00paTMMOCTH
peaKuuy, y4acTUIO KaTaau3aTopa);

C(OPMUPOBAHHOCTh YMEHUM COCTaBJIATH YpPAaBHEHUS PEaKLUHUNA pPa3TUUYHbBIX
THUIIOB, TIOJHbIE U COKpAIIEHHbIE YPAaBHEHUS peakluii HOHHOr0 OOMEHa, YUUThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKLIUH UAYT A0 KOHIIA;



chOpPMHUPOBAHHOCTh YMEHHH TMPOBOAUTH PEAKIUH, TOITBEPIKIAIOIINE
KaueCTBEHHBIM COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEIIECTB;

chOpMUPOBAHHOCTh ~YMEHUM  PaCKphIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX PEAKLNN;

c(hOpMUPOBAHHOCTh YMEHUHN OOBIACHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pEeaKIu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PaBHOBECHS
B 3aBUCHUMOCTHU OT BHEIIHET0 Bo3jaeiicTBus (mpunuui Jle [larense);

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHYECKHUE ITPOLIECCHI,
JeXalle B OCHOBE IMPOMBIIIJIEHHOTO MOJYYEHUSI CEPHOM KHCIOTHI, AMMHUAKa, a
TaKkke C(HOPMUPOBAHHOCTH MPEACTABICHHN 00 OOIMMX HAYYHBIX MPHUHITUIAX H
AKOJIOTMYECKUX MpoOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHHH TPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSTHUSL «MaccoBas JIOJI BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHHH Ta30B
IpU XMMHUYECKUX PEaKLMsIX, MacChl BEUIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce€ WU O0BEMY OAHOrO M3 YYACTBYIOLIMX B PEAKLUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAaCChI
BEIIECTB, MPEBPAICHUS U COXPAHECHUS YHEPTUH;

c(hOpMUPOBAHHOCTH YMEHUN COOJIOATh MIPABHIIA TIOJIB30BAHUS XUMHUECKOU
noCcy/Iol W JabopaTOpHBIM OOOPY/IOBaHUEM, a TaKXe MpaBuiIa OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATh U BBIMOJHATh XUMHYECKUM
AKCHEPUMEHT (pa3yIoKEHUE IMEePOKCHIa BOAOPOAA B MPHUCYTCTBUU KarTaau3aropa,
ONpeeNICHHEe Cpelbl PpPacCTBOPOB BEIIECTB C TOMOUIbIO  YHHUBEPCAIHHOTO
UHMKATOPA, BIUSHUE PA3NUYHBIX (PAKTOPOB Ha CKOPOCTb XMMHUYECKOW PEaKIuH,
peaKkIMu MOHHOrO OOMEHa, KaueCTBEHHBIC PEaKIMH Ha Cyib(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJay I10
teMam «Metaie»y U «Hemeraniabdy) B COOTBETCTBUM C MPaBWIAMH TEXHUKHU
0€30MacHOCTH MIPU OOPAIEHUH C BEIIECTBAMH M JTAOOPATOPHBIM 00OpPYIOBAHHEM,
NPEJICTABISATh PE3yJbTAaThl XUMUYECKOrO JKCIepuMeHTa B (opMe 3alucu
YPaBHEHHUI COOTBETCTBYIOUIUX PEAKIUA U (POPMYIMPOBATh BHIBOJABI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTHUYECKU aHAJIM3UPOBATH XUMHUUYECKYIO
uH(MOpMAIINIO, TIOJIy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCOBOM
KOMMyHUKaiuu, UHTepHET U Ipyrux);



chOpMHUPOBAHHOCTHP ~ YMEHHHA  COOJIO/ATh  TpaBWJIa  AKOJOTHYECKU
11eJIeco00pa3HOro MOBEJACHUSI B OBITY W TPYIOBOM JAEATEIBHOCTH B IEJAX
COXpaHEHHSI CBOETO 3JI0POBbSl M OKPYXKAIOIIEH MPUPOTHON Cpebl, OCO3HABATH
OITACHOCTH BO3JICUCTBUS HA KUBBIC OPTAaHU3MBbI OTPEACIEHHBIX BEIIECTB, TOHUMAs
cvbicn mokazarenst [IJIK, mosicHAT, Ha mpumepax CHocoObl YMEHBIICHHUS U
IIPEIOTBPAIICHUS KX BPEIHOT'O BO3JACHCTBHUS HA OPTaHW3M YEIIOBEKA,;

JUTsT OOYJarOIMXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB W
XHUMHYECKHX SIBJICHUM;

JUISL  CHENBIX W CIA0OBUIAINIMX OOYJaIOUIUXCs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHui JI. bpaiins nis 3anmucu XUMMHAYECKUX

dbopmy.



TEMATHNYECKOE INTAHUPOBAHUE

10 KUIIACC
KosnuecTBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/t Kourposbubie | Ilpakruyeckune
NMporpaMMmel Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypent
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
[Ipeamet oprannueckor xumuu. Teopus
1.1 CTPOCHMS OPTaHMYECKUX COCTUHEHUM A. 3
M. bytnepoBa
Uroro no pazneny 3
Pa3nen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIIEBOAOPOABI — ATKAHBI 2
27 HenpenenbHble yriaeBogopobl: alKeHbI, 6 1
aJKaJUCHBI, ATKUHBI
2.3 ApoMaTHUYeCKue yIIIeBOIOPOIBI 2
24 [IpupoaHbIe HCTOYHUKU YTIIEBOLOPOAOB U 3 1
ux nepepaboTka
Uroro no pazneny 13
Pa3nen 3. Kuciopoacoaepsxamme opranudecKue coeiuHeHust
3.1 Cnuprel. @enon 3
19 Anbnerunibl. KapO0oHOBBIE KUCIIOTHI. . 1
CnoxxHble 3(UPBI
33 YraeBoasl 3 1




Utoro no pazneny

13

Pa3nen 4. A3orcoaepikainiue OpraHnyecKue coeJUHEHUs

4.1 AMHHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazneny 3
Pa3nen S. BoicokomoJsieKyJIsipHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeioB U TEM nudpoBbIe
Ne n/m P Konrtpoiasnsbie | IlpakTnueckue (mupp )
NporpamMmabl Bcero oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuyeckue 0CHOBBI XUMHHU
Crtpoenue aromoB. [leproanueckuii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. MenneneeBa
12 Crpoenue BeectBa. MHOroodpasue 4
' BEIIIECTB
1.3 XUMHUYECKHE PEaKIINU 6 1 1
Uroro no pazneny 13
Pa3znen 2. Heopranuueckass xumust
2.1 MeTanibl 1
2.2 Hemeramiel 1 1
)3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX )
' BEILIECTB
Hroro no pazneny 17
Paznen 3. XumMus ¥ ;Ku3Hb
3.1 XUMUS U )KU3HD 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 34 2 3




ITIOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
]
JI:;H Tema ypoka Beero Kontpoasnbie | IlpakTuyeckue i[:;:ennﬂ :2{?31;?)2::%5]{”(3
padoThbI padoThbI pecypent

1 IIpenmer opraHMYeCcKON XUMHH, €€ | 06.09.2023
BO3HUKHOBEHUE, PA3BUTHUE U 3HAUYCHHUE
Teopust cTpoeHUs OpraHuYECKUX 13.09.2023

2 coenuHenuit A. M. bytnepona, eé 1
OCHOBHBI€ TIOJIOKEHUS
[IpencraBnenne o knaccuduxanuu 20.09.2023

3 opranudeckux seniects. HomeHnknatypa |
(cucremaTnueckasi) ¥ TpUBHAIBHBIC
Ha3BaHUS OPraHMYECKUX BEIIECTB

4 AJTIKaHBI: COCTaB U CTPOCHHE, 1 27.09.2023
TOMOJIOTUYECKHM PSIT

5 MerTaH 1 3TaH — TpOCTENIIe 1 04.10.2023
IpEeICTaBUTENN aJIKaHOB

6 AJIKEHBI: COCTaB M CTPOEHUE, CBOUCTBA 1 11.10.2023

7 OTHUIIEH U IPONUJIEH — MPOCTENIINe | 18.10.2023
IIPEICTABUTENIN AJIKCHOB

2 [Ipaktuueckas padota Ne 1. «Ilonyuenue | 1 25.10.2023
STHJIEHA U U3yUYEHHUE €r0 CBOMCTB

9 Ankanuensl. byraguen-1,3 u | 08.11.2023

Metuioytaauen-1,3. Ilomyuenue




CHUHTETUYECKOI0 KaydyKa U PE3UHBI

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, 15.11.2023

10 TOMOJIOTHYECKUM psifl. AIIETUIIEH —
MPOCTEN NI MTPEACTABUTEND aJTKUHOB

1 Brrunciienns 1o ypaBHEHUIO XUMUYECKON 22.11.2023
peaxkuuu

12 Apenbl: 0eH301 U TOJIyoJ. TOKCUYHOCTD 29.11.2023
apeHoB

13 I'enetnueckas CBsI3b YriieBOAOPOJIOB, 06.12.2023
IIPUHAJIEKAIINX K Pa3JIMYHBIM KjlaccaM
[IpupoaHbIe HCTOYHUKH YIIIEBOLOPOAOB: 13.12.2023

14 MIPUPOJIHBIN ra3 U MONYyTHbIE HeTAHbIE
ra3pl, HeTh U IPOAYKTHI €€ epepadoTku
IIpupojiHbIE UCTOYHUKH YTIIEBOAOPO/IOB: 20.12.2023

15 MIPUPOJIHBINA Ta3 U MOMyTHHIE HeTAHbIE
ra3bl, HeTh U TPOAYKTHI €€ mepepadoTKu

16 KonTtponbshas pabota o pazaeny 27.12.2023
«YTI1IeBOIOPOABD)

17 IIpenenbHBIE OTHOATOMHBIE CIIUPTHL: 10.01.2024
METaHOJ ¥ 3TaHoJ. BogopoaHas cBs3b

18 MHOroaTOMHBIE CIIAPTHL: STUJICHIJIUKOIIb U 17.01.2024
TIULEPUH

19 deHo: cTpoeHHE MOJICKYIIbI, (PU3HYECKUE 24.01.2024
U XMMHUYECKUE CBOMCTBA, [IPUMEHEHUE

20 Anpaerunpl: GopMasbIerua u 31.01.2024
aneTtanbaeru. AeToH

1 OnHOOCHOBHBIE MpE/ENbHBIE KApOOHOBBIE 07.02.2024

KHUCJIOTBI: MypaBbUHAs U YKCyCHas




2 [Ipaktuueckas pabota Ne 2. «CBoiicTBa 14.02.2024
pacTBOpa YKCYCHOH KHCIOTBD)
CreapuHoBas U OJICMHOBAs KUCJIOTHI, KaK 21.02.2024
23 MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT
24 MBpi1a KaK COMM BBICIIMX KapOOHOBBIX 28.02.2024
KHCIIOT, UX MOIOLIEE IeHCTBUE
CrnoxHble 3QUpbI KaK IPOU3BOAHbBIE 06.03.2024
25 KapOOHOBBIX KMCIIOT. ' MAPOIN3 CIOKHBIX
3¢upoB
26 Kupsbl: TuapOn3, MpUMEHEHHKE, 13.03.2024
Ouonorunyeckas poib KUPOB
VYrieBobl: cocTaB, Kiaccu pukamus. 27.03.2024
27 Baxwuelmue npeacraBuTenu: rr0Ko03a,
¢bpykTo3a, caxaposa
)8 Kpaxman n nemnomnos3a Kak NIpupoaHble 03.04.2024
MTOJINMEPBI
KonTtponbshas pabota o pazaeny 10.04.2024
29 «Kucnoponconepxanme opraHu4ecKue
COCIMHECHHUSD)
30 AMWHBI: METHJIAMWH Y aHUJIUH 17.04.2024
AMMHOKHCIIOTHI Kak aM(oTepHbIe 24.04.2024
31 OpraHUYECKUE COCAUHECHUS, NX
6uonoruueckoe 3HaueHue. [lentuabr
19 benku xak npupoaHbie 08.05.2024
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS
15.05.2024

33

OCHOBHBIE TOHATHS XUMHHU




BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI

OcCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUM.
[TImacTmaccel, Kay4yKu, BOJIOKHA

22.05.2024

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

XUMHUUECKUN 1EMEHT. ATOM. DJIEKTpOHHAs
KOH(UTypauusi aTOMOB

06.09.2023

ITepnonnueckuii 3axoH u Ilepuognueckas
cHUCTeMa XUMHUYECKUX 3yemenToB 1. M.
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHEil CTPOEHUS aTOMOB

13.09.2023

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKUX JIEMEHTOB U MX COCIMHEHUM 110
rpynmnam u nepuojaM. 3JHaueHue
MEPUONYECKOT0 3aKOHA U CUCTEMBI
xumu4deckux 3neMmeHToB .M. MenaeneeBa B
pa3BUTHH HAYKH

20.09.2023

Crpoenue BemecTBa. XUMHYECKas CBA3b, €€
BU/JIbI; MEXaHU3MbI 00Pa30BaAHMUS
KOBAJICHTHOM cBsi3U. BogoponHas cBsi3b

27.09.2023

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenienb okuciieHusi. Bemecta
MOJIEKYJIIPHOTO ¥ HEMOJIEKYISIPHOTO
CTpOEHUS

04.10.2023

[ToHsiTHE O qUCHIEPCHBIX CUCTEMAX.
WcTuHHBIE U KOJJTOUIHBIE PACTBOPHI.
MaccoBas 70Jis1 BelllecTBa B pacTBOpe

11.10.2023




Knaccudukanus 1 HOMEHKIIATypa
HEOPraHUYEeCKUX coenHeHUH. [ eHeTnueckas
CBSI3b HEOPraHUYECKU X BEUIECTB, PA3IMYHBIX
KJIaCCOB

18.10.2023

Knaccugukanust XMMUIECKUX PEaKIuii B
HEOPraHUYECKOM U OPraHN4EeCKON XUMUMU.
3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH
COXpPaHEHHMS U MPEBPALLECHUS SJHEPIUU IPU
XUMHYECKUX PEAKLIHAX

25.10.2023

Ckopocts peakuun. OOpaTUMbIe PeaKIIUH.
XUMHYECKOE paBHOBECHE

08.11.2023

10

[Ipaktueckas padorta Ne 1. «BnusiHue
pa3nyHbIX (PAKTOPOB Ha CKOPOCTh
XUMHYECKON peaKum»

15.11.2023

11

DnekTponutuyeckas auccornuanus. [lonstue
0 BogopoaHoM rnokasatese (pH) pactBopa.
Peaknuu nonHoro oomena. I'napomnms
OpPraHMYECKUX U HEOPTaHNYECKUX BEIICCTB

22.11.2023

12

OKHCAUTENBPHO-BOCCTAHOBUTEIIbHbBIE
peaxuuu. [lonsTre 06 3ekTposnnze
pacIIaBoB U pacTBOPOB COJIEH

29.11.2023

13

KonTtponpehas pabota mo paszaeny
«TeopeTndeckre OCHOBBI XUMUIY

06.12.2023

14

Mertannsl, ux nonoxenue B [lepuonnueckoi
cucTeMe XuMuueckux anemenTon . U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atoMoB. O0mHMEe PU3NIECKUE CBOMCTBA
METaJIJIOB

13.12.2023




15

CriaBbl METaIOB. DIEKTPOXUMHUECKHUI PsiT
HaIpsHKEHUH MEeTaIoB

20.12.2023

16

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX
METaJJIOB (HATPUM, KA, KaJblUi, MarHUH,
AJTIOMUHUN) U UX COCTUHEHUN

27.12.2023

17

XWUMHUYECKHE CBOMCTBA XPOMa, MEAU U UX
COEIUHEHUN

10.01.2024

18

XUMHUYeCcKHe CBOMCTBA IMHKA, JKelie3a U X
CcoeINMHEHNN

17.01.2024

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTATIbHBIX 3a/1a4 110 TEME
«Metanab»"

24.01.2024

20

Hemeramiel, nx m0J0KCHHAE B
[Mepuoanueckoit cucreMe XUMUIECKUX
snemenToB JI. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

31.01.2024

21

®u3nyecKre CBOMCTBA HEMETAIIOB.
AnnmoTpornust HeMeTauioB (Ha mpuMepe
KHCIIOpoaa, cephl, pocdopa u yrieposa)

07.02.2024

22

XVWMHUYECKHE CBOMCTBA TAJIOI€HOB, CEPBI U UX
COoeIUHEHN N

14.02.2024

23

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COeIMHEHUN

21.02.2024

24

XUMHYECKHE CBOWCTBA YIJIepoAa, KPEMHUS U
HUX COECIUHEHUN

28.02.2024

25

IIpumeHeHr e Ba)KHEN X HEMETAIIJIIOB U UX
COeINHEHUN

06.03.2024




26

O0001IeHUE U cuCTEMATHU3al U 3HaHUH 110
teme «HemeTamner»y. Beraucnenus mo
YPaBHEHHSIM XUMHUYECKUX PEAKIINH 1
TEPMOXUMHUYIECKHUE PACUETHI

13.03.2024

27

[Ipaktuueckas padota Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TeMe
"Hemertammibt"»

27.03.2024

28

KOHTpOJ’IBHaﬂ pa60Ta Mo Temam «MeTaiab»
u «HemeTraanbny

03.04.2024

29

Heoprannueckue u opraHM4ecKrue KuCIOThI.
Heoprannueckue u opraHM4ecKue OCHOBAHUS

10.04.2024

30

AmboTepHbIe HEOPraHUYECKUe U
opranuyeckue coeiuHenus. [ enernyeckas
CBSI3b HEOPTaHMYECKUX U OPraHUIECKUX
BELIECTB

17.04.2024

31

Poie xuMuM B 00€CIIeUEHNH SKOJIOTMYECKOM,
HEPreTUYECKON U MUIIEBOH 0€30MaCHOCTH,
Pa3BUTHHU MEIUIMHBI

24.04.2024

32

[IpencraBnenus 00 oOUMX HAYUHBIX
HPUHIMIIAX TPOMBIIIIEHHOI'O M0JIy4 eHUS
BaXKHEHIIINX BELIECTB

08.05.2024

33

YenoBek B MHUPEC BCUICCTB U MAaTCPUAJIOB

15.05.2024

34

Xumus u 3A0POBLC YCIOBCKA

22.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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