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ITOSICHUTEJIBHAS 3AIINCKA

[TporpaMma Mo XWMHM Ha YypOBHe cCpefHero o01mero o6pa3oBaHus
pa3paboraHa Ha ocHoBe Dezepa/sbHOTO 3aKoHa OT 29.12.2012 Ne 273-P3 «0O6
obpa3zoBanuu B Poccmiickoirt ®Pepepain», TpeboBaHWI K pe3yJ/bTaTaM
ocBoeHUs1 (eziepasibHOM 00Opa3oBaTeNbHON MpOrpaMMbl  CpefiHero 00IIero
obpaszoBanus  (POII  COQO), rmpeacrtaBneHHbix B  DegepanbHOM
rocyjgapctBeHHoOM obpasoBaresibHOM ctaHzapTe COO, c yuérom KoHuenmmu
rnperojlaBaHusi  yueOHOTo  mpegMera «XWUMHsSI» B 00Opa3oBaTe/bHBIX
opranmusaiusx  Poccuiickoi ~— @ezepaliiy,  peau3ylOLUX  OCHOBHbIE
oOpa3oBare/bHbIe MMPOrPaMMbl, 1 OCHOBHBIX MOIOKeHU «CTpaTeruy pa3BUTHS
Bocriutanusi B Poccuiickon ®enepauyu Ha 1niepuof, Ao 2025 ropa»
(Pacriopsbkenue [IpaButensctBa PP ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOZIOB K pa3paboTKe MporpaMMbl M0 XMMHH, K OTMpe/eeHUI0
oOmieit crTparerud 00yueHHs, BOCIIUTAaHUS U Pa3BUTUS  OOYYarOIMXCS
cpefcTBaMM yuyeOHOro mipeaMera «Xumusi» i 10-11 kmaccoB Ha 6a3oBoM
YPOBHE  COCTaBWIM  KOHLeNTyasbHble rmoiokeHus PI'OC  COO o
B3aMMOO0OYC/IOBIEHHOCTH Liefiek, CoJiep)KaHusi, pe3y/JbTaToB O00yuyeHUs U
TpebOoBaHU K YPOBHIO TTOATOTOBKH BHITTYCKHHUKOB.

Xumuueckoe oOpa3oBaHue, ToJiygaemMoe BBITTy CKHUKaMH
ob1ieobpa3oBaTelbHOM OpraHU3aluM, SIB/SETCS HEeOTheM/IeMOM YacTbi0 MX
obpasoBaHHOCTH. OHO CIY)KUT 3aBeplIAlOIIUM 3TalioM peaju3aluv  Ha
COOTBETCTBYIOIIleM eMy 0a30BOM YpOBHe KJ/IIOUEBLIX I[€HHOCTeW, MPUCYIINX
1L[eJIOCTHOW CHCTeMe XUMHUeCcKoro obpa3oBaHusi. JTH LIEHHOCTU KacCaroTCs
MO3HaHUS 3aKOHOB TIPUPOZbI, (OPMHUPOBaHUSI MHMPOBO33peHUs U OOIIe
Ky/JIbTypbl Ue/ioBeKa, a TakKKe 3KOJIOTHYeCKW O0OCHOBAHHOT'O OTHOIIEHHUS K
CBOEMY 3/J0POBBIO U TPUPOJIHOM cpefie. Peann3yeTcsi XuMuueckoe oOpa3oBaHue
oOydJarIMXCcss Ha YypOBHe cpefHero o0Oiiero oOpa3oBaHHs CpeJiCTBaMHU
yuebHOrOo TmipeAMeTra «XUMMs», CO/lep>)KaHWe U TIOCTPOeHWe KOTOpOTo
OIpe/ieJIeHbl B TIPOrpaMMe 0 XMMHH C YYETOM CIeLU(UKN HAYKU XUMHH, eé
3HAUEHMs! B TI03HAHUH TIPUPO/IbI U B MaTePUAIbHOM XKU3HHU 00L{eCTBa, & TAKXKe C
y4éToM OOIMX T1ie/leld YW TPUHLUIIOB, XapaKTepU3yHIMX COBPEMEHHOe
COCTOSIHMe CHUCTeMbl cpefHero obiiero o6pa3oBaHus B Poccuiickoii
DefepaLuu.

XVMUS KakK 3JIeMeHT CUCTeMbl eCTeCTBEHHBIX HayK UrpaeT 0co0yro poJib B
COBpeMeHHOW ILMBW/IM3al[iMd, B CO3JaHUM HOBOM 0a3bl MaTepuaibHOMU
Ky/JbTypbl. OHa BHOCUT CBOW BK/JaJ, B (DOPMHUpPOBaHUWE pallMOHATLHOTO
HayuyHOTO MBbILIJIEHUs, B CO3/aHMe 1IeJIOCTHOTO TIpe/icTaB/eHUss 00
OKpy)Kaloll[eM MHpe KakKk O eJWHCTBe TIpUpOZAbl U Ue/ioBeKa, KOTOpOe
dbopMupyeTcsi B XMMHUHM Ha OCHOBe TIOHMMaHHUSI BeIleCTBEHHOrO COCTaBa
OKDY’KaloIl[ero MHpa, OCO3HAHUSI B3aMMOCBSI3U MEXY CTPOeHHEeM BeIIeCTB, UX
CBOMCTBaMH ¥ BO3MOXXHBIMU 00/1aCTSIMU [IPUMEHEHUsI.

TecHo B3aMMOJEWCTBYsl C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHAMUs
CTajla HeOTHEM/IEMOM YaCThbi0 MHMPOBOM KYJIBTYpbl, HEOOXOANUMBIM YyC/IOBHEM
YCTIeITHOTO TPY/la Y >XM3HU Ka)KJ0ro uieHa obiijectBa. CoBpeMeHHasl XUMUSI
KaK HayKa co3ujjaTe/lbHasi, KaK HayKa BBICOKMX TEeXHOJIOTMM HarlpaB/jieHa Ha
pellieHWe T00anMbHBIX TIPOOJEM YCTOMUMBOIO pa3BUTHSI 4Ue/ioBeUeCTBa —
ChIDbEBOM, JSHEPreTUYEeCKOM, TIMIIEeBOM, 9KOJIOTMUecKoi 0e30MacHOCTH U
OXpaHbI 3/10POBbSI.



B cooTBeTCTBMM C OOLMMHU LIeJIIMH U TIPUHI[ATIAMH Cpe/IHero oOIIero
oOpa3oBaHust cojepkaHue TipegMeTta «Xumus» (10—11 kmaccel, 6a30BbIif
ypOBEeHb U3yUeHHs]) OPMEHTHPOBAHO TPEMMYIIIECTBEHHO Ha OOIIeKy/IbTypHYIO
MOATOTOBKY  OOyuarol[uxcs,  HeoOXOoAWMyH0 WM  Jyid  BBIPAOOTKHU
MHPOBO033DEHUYECKUX OPUEHTHPOB, YCIEIIHOr0 BK/IFOUEHUSI B XKU3Hb COLIMYMa,
MPOJo/DKeHUsT 00pa3oBaHMsST B pa3MUHbIX 00/acTAX, He CBSI3aHHBIX
HEIOCpPe/ICTBEHHO C XUMUEM.

CoCTaB/ISIIONMMY  TIpeAiMeTa «XUMUsD» SIBJIAIOTCS  0a30Bble KYpPChI —
«Oprannyeckass xumusi» U «OOIjas ¥ HeopraHudeckass XUMUs», OCHOBHBIM
KOMITOHEHTOM COZIEp>KaHUsSI KOTOPBIX SIB/IAIOTCSI OCHOBBI 0a30BOM HayKWH:
crCcTeMa 3HaHWM 110 HeOPraHWUeCKOW XUMUH (C BK/IIOUEHHEM 3HaHWM 13 001Iei
XUMUH) U OpraHnyeckou xumuu. @opMrpoBaHue JaHHOW CUCTeMbl 3HaHUH TIpU
W3yueHUd TipefMeTa oOecrieurBaeT BO3MOXKHOCTh pPaCCMOTPEHHSI BCETO
MHOT000pa3usl BeIecTB Ha OCHOBe OOIIMX MOHSITHH, 3aKOHOB 1 TEOPUM XUMHH.

CTpyKTypa cofiepKaHusi KypcoB — «OpraHudeckass Xumusi» u «O61ias u
HeopraHuyeckass XMMUsi» C(HOPMUPOBaHa B MpOrpaMMme MO XWMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOZla K H3yUeHHI0 ydyeOHOro martepuana U 00yc/ioBiIeHa
HMCTOPHYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HaHWW Ha  ONpeJeIéHHBIX
TeOpeTUUYeCKUX YPOBHSX. Tak, B Kypce OpraHM4eckOd XWUMHUHU BelecTBa
pacCMaTpUBalOTCS Ha YPOBHE K/IaCCMYECKOM TeOPUM CTPOEHUSI OpraHUYeCKuX
COeIMHEHWM, a TakKXe Ha YPOBHE CTEePeOXUMHUYECKUX U 3JIEKTPOHHBIX
Tpe/iCTaB/ieHnd 0 cTpoeHUH BelrjecTB. CBefeHuss 00 u3yuaeMbIXx B Kypce
BellleCTBax Jlal0TCSI B Pa3BUTUM — OT YIJIeBOJIOPOJIOB /10  CJIOXKHBIX
OuvonornuecKd akKTHUBHBIX COeIMHEHWH. B Kypce oOpraHMueckod XWMUU
MOJIyvaroT pa3BUTHe CPOpPMHpOBaHHbIE Ha YPOBHE OCHOBHOTO 0O0II[ero
oOpa3oBaHus TiepBOHAYa/bHbIe TPEZCTAB/IEHHUSI O XWUMHWUECKOW CBSI3H,
K/1aCCU(UKaAlMOHHBIX TIPU3HAKaX BeIeCTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT
HX CTPOEHMSs], 0 XUMUUEeCKON peaKiuu.

ITonq HOBBIM YIJIOM 3peHHSI B TpeiMeTe «XUMHS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3yueHHBbIM Ha ypOBHE OCHOBHOTO 001iero o6pa3oBaHUsS
TeOpeTUYeCKU maTepuan M (DAKTOJOTMYeCKHe CBeJleHUs] O BeljecTBax W
XUMHUUeCKOHN peakimu. Tak, B 4acTHOCTH, B Kypce «OO011jasi 1 HeopraHudeckas
XUMHS» O0OyUaroIuMcs TIPe/IOCTaB/ISIeTCS BO3MOYKHOCTh OCO3HATh 3HaueHHe
MEePUOAMUECKOTO 3aKOHa C OOIeTeoOpeTHUeCKUX ¢ MEeTO0JIOTMUeCKUX
TIO3UI[MH, TTy0)Ke TIOHSITh UCTOPUUYECKOe W3MeHeHHe (PYHKIIMMA 3TOro 3aKOHa —
oT 000011[aroITIel 10 00BSCHSIONEH W MPOTHO3UPYIOIIEH.

EquHast cuctema 3HaHUMM O BaKHEWINMWX BellleCTBax, WX COCTaBe,
CTPOEHUH, CBONCTBAaxX W TPUMEHEHUH, a TakKKe O XUMHUeCKUX peakIusiX, UX
CYLLIHOCTA W 3aKOHOMEPHOCTSIX TMpOTeKaHusl JornojHseTcs B Kypcax 10 u 11
KJIaCCOB 3/IeMEHTaMM COJep)KaHUsl, HMEKIL[UMU Ky/JIbTypPOJOTUUECKUN U
TIPUK/IaJHOM XapakTep. OTH 3HaHUs CIIOCOOCTBYIOT IMTOHUMAHHWIO B3aMMOCBSI3U
XUMUWA C JPYTUMH HayKaMW, DAacKpbIBalOT €€ poJib B TI03HAaBaTe/bHOM W
MIPAKTUUECKOH JIesITe/IbHOCTU UejioBeKa, CITOCOOCTBYIOT BOCIIMTAHUIO YBayKEHUS
K TIPOI[eCcCy TBOpYecTBa B 007aCTU TEOPHM W TMPAKTUUYECKUX TIPUIOKEHUH
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATbCS B OOIIECTBEHHO U
JIMYHOCTHO 3HAUMMBIX TIpo0jieMax, CBSI3aHHBIX C XUMHEHM, KPUTHUYECKH
OCMBIC/IUBaTh HWH(OpPMALIMI0 W TIDUMEHSITh €€ i TIOTNO/JIHEeHUs 3HaHWU,
pellleHusT WHTE/VIEKTYa/lIbHbIX W 3KCIePUMEHTA/TbHbIX UCCAe[0BaTeTbCKUX
3azau. B 1iesiom copep>kaHve yueOHOTO rpeaMeTa «XHUMHUsS» JAaHHOTO YPOBHS
W3yueHUss  OpPHEHTHPOBAaHO Ha  ¢opMUpOBaHHE Yy  OOyYarOIIUXCS
MHPOBO033PEHUYECKOM OCHOBBI [/ TOHUMaHUsl (PUI0COPCKUX UlleU, TaKUX KakK:



MaTepuaJbHOe eJMHCTBO HEOPraHWYeCKoro M  OpPraHuYeckoro Mupa,
00yC/IOB/IEHHOCTb CBOMCTB BEIIeCTB UX COCTABOM M CTPOEHHEM, TI03HaBaeMOCTh
TIPUPO/IHBIX SIB/IEHWH MYTEM SKCIIepPUMeHTa U pellleHHsl POTUBOPeUnii Mexay
HOBBIMM (paKTaMH U TeOpPeTUUeCKUMU MPeIOoChbIKaMH, 0CO3HaHHEe POJIA XUMHUU
B DellleHWd JKOJIOTHUeCKUX TipobsieM, a Takxke TpobsieM cOepexeHus
SHEPreTUYeCKMX PpeCcypCcoB, CbIpbsl, CO3JaHHAs HOBBIX TEXHOJIOTMM W
MaTepHuasoB.

B nmnyaHe pemieHus 3aja4 BOCOMTAaHWS, Ppa3BUTUS U COLMaIM3aLdd
00yYarIUXCsl TPUHSTbIE TPOTPAMMOM M0 XWMHHU TIOJXOAbI K OTpe/e/eHU0
COfiep)KaHusi W MOCTPOEHMsI Tpe/MeTa TpeJyCMaTpuBaroT (HOPMHUPOBAaHHE
YHUBEPCAJIbHBIX yueOHBIX [JeMCTBUM, UMelIUXx 0a30Boe 3HaueHue [yis
pa3/IMUHbIX BUJOB [IeSTEJILHOCTU: pelleHUs mpoOsieM, TIOWCKA, aHa/iu3a U
obpaboTku ~ MH(bOpMaLuK, HEOOXOAMMBIX [/ MPUOOpEeTeHUs  OMbITa
MpPaKTUYeCKOM W MCC/IeJOBaTeNbCKOM [1eATe/lbHOCTH, 3aHMMAaroIled Ba)KHOe
MeCTO B O3HAHUU XWMUH.

B mpakTuke MperofaBaHusi XUMUM KaK Ha ypOBHe OCHOBHOTO OOII[eTo
obpasoBaHusl, TaK W Ha YDPOBHe CpejjHero oo0uero o06pasoBaHus, Mpu
OIpe/iefieHNH COZepiKaTelbHONW XapaKTePUCTUKY Lie/led M3yueHusl Ipe/MeTa
HarpaB/ieHWEM TepBOCTENeHHOM 3HAaYMMOCTH TPAJMULMOHHO TMPU3HAETCS
dopmMHpoBaHHe OCHOB XWMHUECKOM HayKu Kak O00JIaCTM COBPEMEHHOTO
eCTeCTBO3HaHUS, IPAKTUYECKOM [esSTeJbHOCTA YeloBeKa M KaK OJHOr0 M3
KOMITOHEHTOB MHPOBOW KYJIbTypbl. C MeTOAMYEeCKOW TOYKW 3pEeHHs] TaKOu
MOAXOM, K OIpeJieJieHHI0 Lejied M3y4YeHWs T[pegMeTa SIB/ASETCS BIIOJHE
OIpaB/laHHBIM.

CorsilacHO JJaHHOW TOUKe 3peHMs IVIaBHBIMM L|e/IsIMU M3YueHusl mpegMeTa
«Xumusi» Ha 6a3oBom ypoBHe (10 —11 k1.) sIBASIOTCS:

e (opMHpOBaHME CHUCTEMBbl XUMHUYECKWX 3HAaHWW KaK BaKHeEMWIIeu
COCTaBJ/IIOIEN eCTEeCTBEHHO-HAYYHOW KapTWHbBI MHUpa, B OCHOBe
KOTOPOM JIe)KaT K/IoueBble TOHATHS, (yHAAMeHTa/lbHble 3aKOHbI M
TEOpUA XUMHM, OCBOEHME $3blKa HAyKH, YCBOEHHWE U IIOHMMaHue
CYIIHOCTU [OCTYMHBbIX 00001eHNiI MUPOBO33PEHUECKOr0 XapakTepa,
O3HaKOMJIEHME C UCTOPHEMN X Pa3BUTHUS U CTAHOBJIEHHS;

e (QopMHpOBaHMEe U pa3BUTHE TIPe/CTaBJIEHUM O HAYUHbIX MeToZax
TMO3HAHUSI BeIeCTB U XUMHYEeCKUX peakiuil, HeoOXOAWMBIX [IJIs
npuobpeTeHUsT yMEHWM OpUEHTUPOBATHCS B MHpPe BeleCTB WU
XUMUUECKUX SIBJIEHU, UMEIOLUX MeCTO B MPUPO/Jie, B MPAKTUUECKON U
TOBCeJHEBHOM JKU3HU;

e pa3BuUTHe yMeHU U CrocobOB JledATeNbHOCTH, CBSI3aHHBIX C
HabmozeHneM U OObSCHEHHMEM  XWMHUYeCKOTO  KCIIepUMEHTa,
cobstroieHrieM TIpaBWI Ge30racHOro oOpallieHust C BelljeCTBaMHU.

Hapsgy ¢ 3Tum, cofepkaresibHasi XapakKTePUCTHKa Ljefed U 3ajad
M3yuyeHusl MpejMeTa B MporpaMMe M0 XMMHM yTOYHEHa U CKOPpPEKTHpPOBaHa B
COOTBETCTBUM C HOBBIMH TIPUOpUTETaMH B CHUCTeMe CpeJHero o01iero
obpa3oBanusi. CeroZiHsi B TIpero/laBaHuM XUMUU B OOJIbIIIeN CTereHr OTAAETCs
TIpeAriouTeHrWe  MPAKTUUeCKOM  KOMIIOHEHTe  cojiep)KaHus  oOyueHwus,
ODUEHTHMPOBAaHHOM Ha TMIOATOTOBKY BBIMYCKHHWKA 0O0Ijeo0pa3oBaTebHOMN
opraHu3alvy, Biajelollero He HaboOpoM 3HaHUM, a (YHKUUOHATBHON
IPaMOTHOCTBIO, TO eCTh CTI0C00aMH ¥ YMEHHUSIMU aKTUBHOTO TTOJTyUeHUs1 3HaHUM
Y IPYUMEeHEeHUs UX B PeasibHOU )KU3HU JIJis1 PellieHus] MPaKTUUeCKrX 3a/au.

B cBA3M C 3TUM TNpy U3ydyeHUU TIipeAMeTa «XUMHS» [JOMUHHUDYHOLee
3HaueHue MPUOOpeTaroT TaKWe 1ie/U U 3aJlauu, Kak:



azarraifisi o0ydaroluxcss K YCAOBUSM JUHAMHUYHO Pa3BUBAIOIETOCS
Mupa, (opMHpOBaHUe WHTE//IEKTYaJbHO pPa3BUTOM JIMUHOCTH, TOTOBOM K
camMoobOpa3oBaHWIO,  COTPYAHHAYECTBY,  CaMOCTOSITEITbHOMY  TIPUHSATHIO
IPaMOTHBIX peIlleHM B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsiX, CBSI3aHHBIX C
BeIl[eCTBaMH U X TPUMeHeHNEeM;

dopmMupoBaHre Yy OOyYalOIUXCS KIFOUEBBIX HABBIKOB (K/IFOUEBBIX
KOMIIETEHIINH), UMEIOINX YHUBepcaJbHOe 3HaueHWe [Jisi pa3/MUHbIX BU/OB
JesiTeIbHOCTH:  pellleHus1  rpobsieM, TIOMCKa, aHaiu3a #W 00paboTkKu
vHboOpMallii, HeOoOXOAWMBIX Jii TIpUOOpeTeHHWs OIbiTa /IeATeTbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOe MeCTO B TMO3HAaHUU XWMUM, a TakxKe [/Isi OLIeHKHU C
MO3UI[MM  IKOJIOTHUeCKOW 0e30MacHOCTH XapakTepa BJIUSTHUSI BEIECTB U
XUMUYEeCKHX MPOI[eCCOB Ha OPraHu3M uesioBeKa U MPUPOJIHYIO Cpefly;

pa3BUTHE M03HaBaTeTbHBIX UHTEPECOB, MHTE/UIEKTYabHBIX Y TBOPUECKUX
criocobHOCTel 00yJaroImUXCsl: CIIOCOOHOCTH CaMOCTOSITE/IbHO TpHobpeTaThb
HOBBIe 3HAHUSI TI0 XMMHWU B COOTBETCTBHUHM C KU3HEHHBIMU TTOTPEOHOCTSIMH,
WCTI0/Tb30BaTh COBpeMeHHbIe WH(OPMAIMOHHBIE TEXHOJIOTWU MJi TIOWCKa U
aHa/M3a YyuyeOHOM ¥ HAy4YHO-TIOMYJ/IAPHOW WH(OPMaIMM  XUMHUUYECKOTO
CO/lep>KaHUS;

dopMUpOBaHHEe U pa3BUTHEe Yy OOyYarOIIMXCs acCCOLMAaTUBHOTO M
JIOTUUECKOTO MBIIIJIeHUs], HaO/Mo1aTeTlbHOCTH, COOpPaHHOCTH, aKKypaTHOCTH,
KOTOpble 0COOEHHO HeOoOXOJWMBI, B UaCTHOCTH, TIPW IJIAHUPOBAaHUM U
TTPOBE/IEHUM XUMUUECKOT0 SKCIIEPUMEHTA;

BOCTIMTaHWE Yy OOydvarommxcsi yOeXAEHHOCTM B T'yMaHHCTHUYECKOU
HaIpaB/IEHHOCTU XWMWU, €€ Ba)KHOM pOJIM B peIlleHHH TI00a/JbHBIX Tpob/iemM
paljMoHa/ILHOTO MPUPO/I0T0/Ib30BaHUs, TIOTIOJIHEHHSI SHepreTUUeCKUX PecypCcoB
M COXpaHeHHsI TIPUPOJHOTO PpaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
Oepe>)KHOTO  OTHOIIIEHWS] K TIpUPOJile YW CBOEMYy 3/I0pPOBbIO, a TakxKe
NPUOOpeTeHHUsT OIbITa WCITONb30BAHUS TTOTYUeHHBIX 3HAHWM [l TIPHUHATHS
I'PaMOTHBIX peIleHHi B CUTYAI[UsX, CBSI3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMHU.

B yuebHOM TijlaHe cpefiHero o0iero obpa3oBaHUS TIpeAMET «XUMUS»
06a30BOro ypoBHS BXOJWT B COCTaB MpeAMeTHOW o0sactu «EcTtecTBeHHO-
Hay4YHble TIpe/IMeThbI».

OO11jee YKCIO YacoOB, OTBEAEHHBIX Ui W3yUeHUs XUMHH, Ha 0a30BOM
ypOBHe cpefiHero obimiero oopa3oBaHusi, coctaBseT 68 uacos: B 10 knacce — 34
yaca (1 yac B Hefient0), B 11 knacce — 34 yaca (1 yac B HeZie/to).



COJEPXXAHUE OBYUEHUSA
10 K/TACC
OPT'AHNYECKA{A XUMUA

TeopeTuueckye 0CHOBBI OPraHNUYeCKON XMMHUH

[IpenmeT opraHMueCcKor XMMHUHU: eé BOSHUKHOBEHMe, pa3BUTHE U 3HaUeHUe
B I10/Iy4YeHUU HOBBIX Bell[eCTB U MaTepuasioB. Teopusi CTPOeHUs1 OpraHuyeCcKux
coeguHeHnnd A. M. BytnepoBa, eé OCHOBHbIe TMON0KeHUs1. CTpPyKTypHbIe
(opMy/ibl OpraHAuYecKUX BelecTB. ['omosiorus, nsomepus. XUMHU4ecKasi CBSI3b
B OpraHMYeCcKUX COeVUHEeHUsIX — OZJUHapHbIe U KpaTHbIe CBS3U.

[lpencraBnenre 0  K1acCM(UKALMM  OpPraHUYeCKUX  BellecCTB.
HomeHkaTypa opraHAyecKux COeMHEHUM (CUCTeMaTUuecKasl) U TPUBUA/bHbIE
Ha3BaHU$ Ba)KHEUIIUX Mpe/CTaBUTeeN K/1aCCOB OPraHUUeCKMX BellleCTB.

OKCIlep¥MeHTa/IbHble MEeTO/bl M3y4YeHHs BeleCTB U WX [peBpalljeHHi:
O3HaKoMmJieHHe ¢ oOpa3ljaMu OpraHWYecKHWX BeIlleCcTB W MarepuajiaMd Ha HUX
OCHOBe, MOJie/TUPOBaHMe MOJIEKYJl OpPraHMuUeCKUX BeIlecTB, HaO/MofeHue U
OMMCaHVe [eMOHCTPALMOHHBIX OIbITOB [0 IIpeBpalljeHUI0 OpraHu4yecKux
BeIIleCTB NPY HarpeBaHuM (T/1aB/ieHe, 00yT/IMBaHUe U TOPeHue).

Yraesopopoanl

AnKaHBI: COCTaB M CTPOEHHe, TOMOJIOTUYeCKUW psf. MeTaH U 3TaH —
MpOCTeNIIe MpeJCTaBUTeM ajJKaHOB: (pU3MYeCKue U XUMHUUYeCKHe CBOMCTBA
(peakuuu 3aMeleHUs] U TOPeHMs), HaXOXXJeHWe B TMpUPOJe, TMOJyuyeHhe U
TIpUMEHEeHMe.

AJKeHBI: COCTaB U CTPOEHWE, TOMOJIOTUUECKUU psiJl. ITUIEH U MPOMUeH
— NPOCTeNIIMe NpeJCTaBUTeTN alKeHOB: (pU3MYecKrue U XUMUUeCKHue CBOUCTBA
(peakuuM TMApPUPOBAHMS, TajOreHUPOBAaHUS, TUApaTalyy, OKUCIeHUs U
MO/IMMepHr3aLin), TOTy4YeHre U pYMeHeHHe.

Ankaguensl: 6ytaguen-1,3 u metunbyraguen-1,3: cTpoeHUe, BaKHEHIITe
XUMUYeCcKre CBOMCTBA (peakuus MOJIMMepH3aLin). [Tonyuenue
CUHTETUYeCKOr'0 KayuyKa U pe3uHbl.

ANKWHBI: COCTaB W OCOOEHHOCTU CTPOEHUS], TOMOJIOTUYECKUN psif.
AueTvsieH — TPOCTEHIIMM TIpe/CTaBUTe/b aJKWUHOB: COCTaB, CTPOEHME,
¢u3nueckue M XMMHWUYeCKHMe  CBOWCTBAa  (peakUuu  TWJPUPOBaHUS,
rajJioreHUpOBaHus, rupaTalyy, TOpeHus), MoayuyeHrne U IpUMeHEHHe.

Apensl. beH3osn: coctaB, cTpoeHue, (pr3NUeCKre U XMMHAYECKHe CBOWCTBA
(peakuuM rajoreHVpOBaHWSI M HUTPOBaHWA), IIOJIyYeHHWE W TpPUMEHEeHHe.
Tonyon: cocmas, cmpoeHue, ¢u3suveckue u Xxumuueckue ceolicmea (peakyuu
20/1026HUPOBAHUSL U HUMPOBAHUS), NOJAyYeHue U npumeHeHue. TOKCUUHOCThb
apeHOB. ['eHeTHYecKass CBSI3b MeXKJy YIVIeBOAOPOJaMH, NPUHAZJIeXallUMHU K
pas3/IMuHbIM KJlaccam.

[TpupoaHBIe WCTOYHUKHM YTJI€BOAOPOAOB. [IpMpOAHBIA ra3 W MOIMyTHbIE
HedTsiHbIe Ta3bl. HedTh 1 eé mpoucxoxgenue. CriocoObl iepepaboTky HedTH:
MeperoHKa, KpPeKWHI (TepMHYeCKUM, KaTaJuTUYeCKWW), MUApoyn3. IIpofyKThI
riepepaboTKu He(dTH, WX T[PUMeHeHHWe B TPOMBILIJIEHHOCTH W B OBITY.
KaMeHHBIH yToJib ¥ MPOJYKTHI ero repepaboTKu.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3y4YeHHs BeleCTB U WX IMpeBpalleHHi:
O3HaKOMJIeHHe C o0OpasljaMHu TJIaCTMacC, KayuyyKOB W DPe3WHbI, KOJUIeKLIUU
«Hedtb» U  «¥Yromp», MopenvpoBaHuWe MOJIEKY/]  YIJIEBOJAOPOJOB U



rajloreHONPOU3BO/IHBIX, TIPOBeJieHWe IDAKTUYeCKOW pabOoThl:  TOJ/iyueHHe
5TWIEeHA U U3yUYeHUEe ero CBOMCTB.

PacuéTtHble 3a7auu.

BbIunc/ieHusi TI0 ypaBHEHWIO XWMHYeCKOW peakuud (Macchl, 00béMa,
KOJIMYeCTBa HCXOJHOTO BeIlecTBa WM TMPOJAYKTAa peakluu [0 H3BECTHBbIM
Macce, 00BEMY, KOJIMUECTBY OJHOTO U3 MCXO/HBIX BEILeCTB WU MPOJYKTOB
peakiun).

Kucnopopcoaepxaigye opraHuyeckye coeuHeHUs

[IpenenbHble OJHOATOMHBIE CIHUPTHI. MeTaHON M 3TaHOI: CTPOEHHUe,
du3nyeckre U XMMUUECKHe CBOWCTBa (peaklyUd C aKTUBHBIMUA MeTaJlJlaMU,
rajJioreHoBOJ0OPO/laMH, TOpeHHe), NpHMeHeHHWe. BoZoposHble CBSI3U MeXIy
MOJIeKYJIaMH1 CITMPTOB. [lelicTBHe MeTaHO/Ia ¥ 3TaHOJIa Ha OpPraHv3M ue/ioBeKa.

MHoroaToMHble  CIUPTBHL. ODTWIEHIVIMKO/Ib W TIJIMLIEPHUH: CTPOeHHUe,
¢u3nueckMe M XMMHUUECKHe CBOUCTBA (B3aWMOJENCTBHE CO IIeJIOYHBIMU
MeTasylaM{, KaueCTBeHHasl peaki[ysi HA MHOTOaTOMHbIe COUPTHI). [elicTBHUe Ha
OpraHusM yesioBeka. [IprMeHeHHe rauLeprHa U STUIEHTTUKOIS.

@®eHO/: CTpOEHHe MOJIeKYJIbl, (PU3NUYecKhe W XUMHYeCcKue CBOMCTBA.
TokcrnuHOCTh PenHosta. Ilprumenenne geHoia.

Anppernipl U KemoHbl. PopManbleruj, aleTanblerufi. CTPOEHUe,
¢u3nuecKre U XMMUUeCKHe CBOMCTBA (peakLMy OKUC/IEHHS U BOCCTAHOBJIEHUS,
KaueCTBeHHbIe Peakl), MoJyYeHre U IPUMeHeHHe.

OZIHOOCHOBHBIE TIpeJie/ibHble KapOOHOBbIe KHUCIOTHL. MypaBbHHasi U
YKCyCHasi KUCJIOTBL: CTPOeHHe, (pu3nuecKre U XMMHAYeCKre CBOKCTBA (CBOKCTBA,
obie [ Kjdacca KUCJIOT, peakius JTepuduKaluu), TOAydeHHe WU
rpuMeHeHve. CTeapyHOBasl U OJIeMHOBAs KAC/IOTHI KaK MpeCTaBUTENIN BBICILIAX
KapOOHOBBIX KHUCAOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHUC/IOT, X
MO¥OL1IIee IeliCTBHE.

Cnoxsble 3(Upbl Kak TPOU3BOJHBbIe KapOOHOBBIX KHCIOT. ['maposu3
C10XKHBIX  3¢upoB. JKupbl. ['maponv3 >xupoB. [lpumeHeHue >KUPOB.
bronoruyeckast poJib KUpPOB.

YrneBogpl:  cocTaB, K/IaCCH(UKALMs  yIrieBofjoB (MOHO-, JU- H
nosmcaxapujipl). ['7ir0Ko3a — MpOCTeWIIMH  MOHOCaxapuf: O0COGEHHOCTH
CTPOEHUSI MOJIEKY/IbI, (PU3NUYecKre U XUMUUeCKHe CBOMCTBA (B3auMOZeUCTBUE C
rugpokcuzsom meau(Il), okucieHrne aMMrUayHbIM pacTBopoM okcuga cepebpa(l),
BOCCTaHOBJIeHUe, OpOKeHUe TJIFOKO3bl), HAXOXK/IeHHe B MPHUpO/ie, PUMeHeHue,
buonoruueckasi posib. oTocuHTe3. OPpPyKTO3a KaK M30Mep TTFOKO3bI.

Kpaxmar 1 1je//110/103a KaK Nprupo/iHbIe noarMMepsl. CTpoeHHe Kpaxmasa u
Le/UTo103bl.  PU3NUecKMe M XUMHYeCKHMe CBOMCTBA Kpaxmasna (TMApoJns,
KaueCTBeHHas peakLus C HO[0M).

OKCrepuMeHTa/IbHble METO/Ibl W3yYeHUsl BeIeCTB U UX TpeBpalljeHUN:
TIpoBefieHre, Hab/IoleHre U OrvcaHue 1eMOHCTPALMOHHBIX OIMBITOB: TOpeHHe
CIMPTOB, KAUeCTBEHHbIE pPeaKL[MU OJHOATOMHBIX CIUPTOB (OKMC/IeHWe 3TaHoJIa
okcugom meau(Il)), MHOrOaTOMHBIX CMUPTOB (B3aUMOJEUCTBHE TJ/IULIEPUHA C
ruppokcugom Megu(1l)), anbaeruzioB (OKuCIeHHWE amMMHayHbIM PacTBOPOM
okcrga cepebpa(l) u rugpokcugom meau(Il), B3ammogelcTBHE Kpaxmasia C
W0/I0OM), TIpOBe/leHHe TPAaKTUUYeCKOW paboThI: CBOWMCTBA pacTBOpa YKCYCHOMU
KHUCJIOTBI.

PacuéTtHble 3a7auu.

BbIunc/ieHusi TI0 ypaBHEHWIO XWMHYeCKOW peakuud (Macchl, 00béMa,
KOJIMYeCTBa HCXOJHOTO BeIlecTBa WM TMPOJAYKTAa peakluu [0 H3BECTHBIM




Macce, 00BEMY, KOJIMUECTBY OJHOTO U3 MCXO/JHBIX BEILeCTB WU MPOJYKTOB
peakiun).

A3oTcopepskalye opraHuuecKue CoeJMHeHus.

AMUHOKHUC/IOTBI ~ KaK  am(OTepHble  OpraHMYecKue  COeJVHEHUs.
dusryeckre U XMMHUYECKHMe CBOWMCTBA aMUHOKHWC/IOT (Ha MpUMepe T/IULUHA).
bronoruyeckoe 3HaueHrne aMMHOKUCIOT. [TenTupl.

befnku Kak NpUpo/iHBbIE BBICOKOMOJIEKYJ/ISIDHBIE coefiuHeHUs. [lepBuuHas,
BTOpMYHAsi U TpPeTUYHasi CTPyKTypa OenkoB. XuMHUUecKre CBOWMCTBa OesKoB:
TU/IPO/IN3, ieHaTypalys, KaueCTBeHHbIe peaKI[iu Ha OesKu.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3y4YeHHs! BelleCTB U WX IMpeBpalleHHi:
HabJ/roZleHre W OTIMCaHue [IeMOHCTPAL[MOHHBIX OTBITOB: JleHaTypalus OenkoB
TIpY HarpeBaHWH, LIBeTHbIE PeakLiu OeKoB.

BbiCcOKOMOJIeKy /IIpHbIE COe/JUHEeHMS

OCHOBHBIE TOHATAA XWMHUW  BBICOKOMOJIEKYJIIPHBIX — COeZJMHEHWM:
MOHOMep, MOJMMepP, CTPYKTYPHOe 3BEHO, CTeNeHb MOIMMepHU3alid, CpefHss
MOJIeKyJIsIpHasi Macca. OCHOBHblE MeTOJblI CHHTEe3a BBICOKOMOJEKYJISPHBIX
COeJIJMHeHWH — MO IMMepU3aLys U TTOJIMKOH/IeHCaLys.

OKCIlep¥MeHTa/IbHble MEeTO/bl M3y4YeHHs! BelleCTB U WX IMpeBpalleHui:
O3HaKOMJ/IeHHe C o0pa3llaMyd TMPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH,
I/71aCTMAcC, KayuyKOB.

MexnpeiMeTHbIE CBSI3U.

Peanuzanys MeXnpeIMeTHbIX CBs3€M T[PU W3YyUYE€HHWHW OpraHUuuecKou
xumMud B 10 Kjacce OCYIIeCTB/sieTCSl 4depe3 MCIIO/Ib30BaHMe Kak OOIuX
eCTeCTBEHHO-HAayYHbIX MOHATUW, TaK W TOHATHH, SB/SIOLIUXCS CACTEMHBIMU
J1S1 OTJe/bHBIX TIPeIMEeTOB eCTeCTBEHHO-HAayUHOTI'0O L[UKJIa.

OO1me ecTeCTBeHHO-HayuHble TIOHATHUS: sIBJieHWe, HayuHbIl (akr,
TUIOTe3a, 3aKOH, TeOpUs, aHajlu3, CUHTe3, KaacCU(UKalus, MepyuoJUUHOCTb,
HabJ/roZieHre, u3MepeHue, SKCIIePUMEHT, MO/Ie/TMPOBaHKe.

®dusrka: Marepusi, SHeprusi, Macca, aTOM, 3JIEKTPOH, MOJeKYy/a,
JHepPreTUUeCKUil YpPOBeHb, BeILeCTBO, Teyio, 00BEM, arperaTHoe COCTOSIHUE
Bell[eCTBa, (pr3rMYeCcKre BeJIMYUHbI U e[JUHULIbI UX U3MepeHUsl.

Buosorusi: Kietka, opranusm, 6uocdepa, oOMeH BellleCTB B OpraHu3Me,
doTocuHTe3, OHO/MIOTMUECKH aKTHUBHBbIe BelllecTBa (OenKu, yrjieBOJbl, >XUPBHI,
(bepMeHTBHI).

leorpadms: MuHepasnbl, TOpHbIE TOPOJbI, IIOJ€3HbIE HCKOMaeMbIe,
TOTUIUBO, PECYPCHI.

TexHosOrKs: TUIEBbIe TPOJAYKTHI, OCHOBBI pPAaLMOHAIBHOTO MUTaHUS,
MOIOLIME CPeJCTBa, JIeKapCTBEHHbIE U KOCMETHYeCKHe Tpernaparsl, MaTeprasbl
Y3 UCKYCCTBEHHBIX ¥ CUHTETUYECKHX BOJIOKOH.

11 KJTACC
OBIIAAA N HEOPTAHUYECKASA XNMUSA

Teopernueckue 0CHOBbI XMMHHU

XYAMHUUeCKUW 3jieMeHT. AToM. fAApo aTtoma, W30TOMbI. JJIeKTPOHHAs
000/10uKa. DHepPreTHUeCcKre YPOBHU, TTOJyPOBHU. ATOMHbBIe OpOUTaNy, s-, p-, d-
ysieMeHTbl. OCOOEHHOCTH pacripefiesieHust 3/IEKTPOHOB 110 OPOUTA/IsIM B aTOMax
3/7IEMEHTOB TePBbIX YeThIPEX MEePUOOB. DJeKTPOHHAsE KOH(MUTypaLusi aTOMOB.

[Tepuoguueckuii 3akoH U llepuoanueckass cUCTeMa XHMHWUYECKHX
snemenTtoB [I. W. MengeneeBa. CBsi3b MepUOJUYECKOTO 3aKOHa U



[Teproguueckori cucTemMbl xumuuyeckux 3jemeHToB [I. . MenpeneeBa c
COBpPEMEHHOW Teopuer CTPOeHUsI aTOMOB. 3aKOHOMEDHOCTHM W3MeHEeHHs
CBOWCTB XMMHUECKUX 3JIEMEHTOB W 00pa3yeMbIX WMH MPOCTBIX U CJIOXKHBIX
Bell[eCTB MO TrpynrnaM M MepyuofaM. 3HaueHHWe MepUoJMYecKoro 3akKOHa B
pa3BUTHH HayKH.

CrpoeHre BemjecTBa. XHMHUeCKass CBsA3b. BHUAbl XUMHUYECKOU CBSA3M
(KoBasleHTHas HeloJIsIpHas Y MOJIsIpHasi, MOHHasA, MeTalsinyeckas ). MexaHu3Mbl
o0Opa3oBaHUs KOBAJIEHTHOM XWMHUUYECKOW CBsi3u (OOMEHHbI W JIOHOPHO-
aKlenTopHbili). BomopoaHasi cBsi3b. BaseHTHOCTb. DJ/IeKTPOOTPHULIATE/ILHOCTb.
CreneHb OKWC/IeHUs. VIOHBI: KATUOHBI U aHUOHHI.

BemjectBa MOJIEKY/ISIDHOTO UM HEMOJIEKYJISIDHOTO  CTPOEHHUsl. 3aKOH
MOCTOSIHCTBA  COCTaBa  BelleCTBa. [WMNbl  KPUCTA/IMUYECKUMX  PEeLIETOK.
3aBUCUMMOCTb CBOWCTBA BEIECTB OT THIA KPUCTa/UTMUECKOW PEIETKH.

[TonsiTHe O JucCriepcHBIX crMcTeMax. VICTMHHBIE U KOJIJIOWJHBIE PACTBOPHI.
MaccoBasi o/151 Bell|eCcTBa B paCTBOPE.

Knaccugukaiuss ~ HeopraHudeckux — coefuHeHui.  HomeHkiatypa
HeOpraHWyecKrux Bel[ecTB. ['eHeTHMYecKasi CBSI3b HEOPraHUYeCKUX BeIeCTB,
MPUHAJIeXalUX K pa3/IMuyHbIM K1accam.

Xumuueckass peakipyst. Knaccudukanpst XMMHUYECKHX — peakLud B
HeOpraHW4yeCckKOM M OPraHUuecKOd XMMUU. 3aKOH COXPaHeHHs MacChl BeLeCTB,
3aKOH COXPaHeHUs U TIpeBpalljeHrs] SHePruy MPYU XUMHUUYeCKUX peakl[ysX.

CKOpOCTh peakiuy, eé 3aBUCMMOCTb OT pa3/IMYHbIX (PAKTOPOB.
Ob6patuMblie peakiyyd. XUMU4Yeckoe paBHOBecue. aKTOpbI, BUSIOIIME Ha
COCTOsIHME XMMHYeCcKoro paBHoBecus. [Ipunnun Jle [laresnbe.

OneKkTponuTudeckast auccoumarnusi. CunbHble W cjlabble 31€KTPOJUTHI.
Cpezia BOJHBIX paCTBOPOB BellleCTB: KUC/Iasi, HeUTpasbHasi, 1e/I0UHas.

OKHC/TUTeTBHO-BOCCTaHOBUTE/IbHBIE PeaKLIUH.

OKCrepuMeHTa/IbHble METO/Ibl M3yYeHUsl BeIeCTB U UX TpeBpalleHUN:
nemoHcTparus Tabmi «[leproanueckasi cucTeMa XUMUUECKUX 3/ieMeHTOB [1.
U. MenzieneeBa», udyueHre Mo/iesieli KpUCTa/JTHUeCKUX PeléToK, Hab/roieHre
U OMuCaHWe [eMOHCTPALMOHHBIX U J1aDOpPaTOPHBIX OMBLITOB (pa3/ioyKeHue
MepoKCH/ia BOAOPOJa B MPUCYTCTBUM KaTalu3aTopa, OMNpeJe/eHue Cpelbl
PacTBOpPOB BEIECTB C TMOMOLbI0 YHMBEPCATBHOTO HHAWKATOpa, peakLjuu
MOHHOTO OOMeHa), MpoBejieHre MPAKTUUECKOH paboThl «BiusiHUe Pas/IMUHbIX
(akTOpOB Ha CKOPOCTb XUMUUECKON PeakLIum».

PacuéTtHble 3a7auu.

PacuéTtel 1O ypaBHEHMSIM XUMWUUECKHMX peaklydid, B TOM 4YHCJIe
TePMOXHMMHYECKHe PACUEThI, PACUETHI C UCIOJIb30BAHUEM TOHATUSL «MacCOBas
[l0JIs BellleCTBa».

Heopranuueckas xumus

Hemertamnbl. IlomoxxeHne Hemerta/ioB B [lepyuoanueckold cucreMe
XUMHUUeCKux 3jemeHToB 1. V. MeH/jeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusryeckre CBOKWCTBA HEMETAas/VIOB. AJUIOTPOINHS HeMeTa/sIoB (Ha mpumMepe
KHMCJI0pOZa, cephbl, hocdopa u yriaepoaa).

XVMHYeCcKre CBOMCTBA BayKHEWIIIMX HEMETA/JIOB (Ta/loreHoB, Cephl, a30Ta,
docchopa, yriepogja U KpeMHMs) U MX  COeJUHEeHUM  (OKCU[IOB,
KUC/IOPOACO/ieprKall[iX KUC/IOT, BOAOPOAHBIX COeJUHEHUN ).

[IpumeHeHVe Ba)KHEHIIMX HEMETa/IJIOB U UX COeJMHEHUN.

Mertanel. [TonokeHre MetaioB B [leproaiueckoit CCTeMe XUMHAYECKUX
ynemeHToB . W. MeHgeneeBa. OcCO0EHHOCTH CTPOEHUS 3JIEKTPOHHBIX



o0osiouek aToMoB MeTasoB. O6mmue Gusndeckre cBoiicTBa MeTa/uioB. CIilaBbl
MeTaJI/IOB. DJIEKTPOXUMUUECKUH Psif] HarlpSUKeHUM MeTaslyioB.

XYMHUUeCKre CBOMCTBA Ba)KHEWILIMX MeTa/JIOB (HaTpWM, KajuM, KaJbLUi,
MarHuu, aJfOMUHUM, LIMHK, XPOM, KeJie30, Me/lb) U UX COeIMHEeHUHN.

OO611re criocoObl MoMyueHUs] MeTa/lioB. [IpyMeHeHe MeTaslyIoB B OBITY U
TeXHHUKe.

OKCrepuMeHTa/IbHble METO/Ibl M3yYeHUsl BeIeCTB U UX TpeBpalleHUN:
M3ydyeHre KOJUIeKIIMA «MeTasulbl M CI/IaBbl», 00pa3lioB HEMETAJJIOB, pelleHre
9KCTIepUMEeHTabHBIX 3a/iau, Hab/roZieHre W ONHMCAHWEe JeMOHCTPALIMOHHBIX U
nabopaToOpHBIX ~ OMBITOB  (B3aMMOJEMCTBUE  TUAPOKCHZA  aIOMUHHS  C
pacTBOpaMU KHUC/JIOT U I[e/iouei, KaueCTBeHHble peakl[Md Ha KaTHUOHBI
MeTasljioB).

PacuéTtHble 3a7auu.

PacyéTbl MacChl BellecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJTMUECTBY
BeII[eCTBa, Macce WX 00BEMY OZJHOTO M3 YUaCTBYIOIUMX B PEaKI[UH BeIeCTB,
pacuéTtel Macchl (00BEMa, KOMMUeCTBa Bell[eCTBa) MPOJYKTOB pPeakKIVH, ec/id
OJIHO W13 BeleCTB UMeeT TIPUMeCH.

XUMHA U )XU3Hb

Posib xumMuM B 06ecrieueHnH 3KOJI0TMUeCKol, JHepreTUUeCKOW U TIUIIeBOM
6e301acHOCTH, PA3BUTHU MeAULIMHBI. [IOHSTHE 0 HAayUHBIX METO/aX MO3HaHUS
BellleCTB U XUMHUUYECKUX PeaKI[uHu.

ITpencraBneHuss 00 0OMMX HAyYHBIX TPUHIMIAX ITPOMBIIIIEHHOTO
MOTyUYeHUs] B&)KHEUIIINX BellleCTB.

YesioBeK B MHpe BelIeCTB M MaTepUasioB: Ba)KHEUIINEe CTPOWTEe/TbHbIe
Marepuasibl, KOHCTPYKLIMOHHble MaTepuasbl, KpaCKW, CTeK/IO, KepaMHKa,
MaTrepuaJibl AJis 3JIeKTPOHUKU, HAaHOMaTepHuaibl, OpraHu4eckre U MUHepaibHbIe
yI00peHusl.

XYMUST U 3[0POBbe 4YesiOBeKa: MpaBu/a WCIO/Ib30BaHUsI JieKapCTBEHHbBIX
rperapaToB, TpaBu/ja 0e30MacHOTO WCITO/Ib30BAHUS TIperapaToB ObITOBOM
XHUMUU B TIOBCEHEBHOM >KU3HHU.

MexripegMeTHbIE CBSI3U.

Peanmu3aniisi MeXNpeAMETHBIX CBsi3ed Tpd  U3yueHWH oOImer u
HeopraHudeckord xuMuM B 11 Kjacce OCYIIeCTB/ISIeTCSI Yepe3 UCMOJIb30BaHHe
Kak OOII[MX ecTeCTBEHHO-HAYUHBIX TIOHATHN, TaK W TIOHSITUM, SIB/ISIOIIAXCS
CUCTEeMHBIMHU /151 OTAEe/bHBIX MPeIMEeTOB eCTeCTBEHHO-HAYYHOT 0 LIUK/Ia.

OO011re ecTeCTBeHHO-HayUYHbIe TTOHATHS: HayuHbIA (PaKT, TUIIOTe3a, 3aKOH,
TEOpHs, aHa/lM3, CHUHTe3, KlacCUbUKalys, TepUOAUYHOCTh, HabmoeHue,
5KCIepUMEHT, MOZIe/IUPOBaHUe, U3MePeHUe, sIBJIEHUE.

du3nKa: Marepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEWUTPOH,
WOH, WU30TON, PaJUOAKTUBHOCTb, MOJIeKYyJia, SHEPreTUYeCcKUl YpOBEHb,
BEI[eCTBO, Tej0, OOBEM, arperaTHoe COCTOSIHHE BeIeCTBa, (GHU3NUECKHe
BeJINUMHBI U €JUHULIbI UX U3MEPEeHUs], CKOPOCTb.

Buosiorus: KjeTKa, OpraHu3M, 5KOCHCTeMa, Owocdepa, Makpo- U
MHKPO3/IeMeHTbI, BATAMUHBI, 0OMEH Bell[eCTB B OpraHH3Me.

[leorpadvisi: MuHepasibl, TOpPHbIE TIOPO/bI, TI0JIE3HbIE HCKOMaeMble,
TOTIJIUBO, PECYPCHI.

TexHonorus: XUMHNuyeCKas IMMPpOMBINII/IEHHOCTb, METa/IJIyPIrus,
TIMpOn3BOACTBO CTPOUTEJIbHBIX MaTe€pHUdJIOB, CeJIbCKOXO035IMCTBEHHOe
IMMpon3BOACTBO, MuineBas IMPpOMBIIIJIEHHOCTD, (bapMa]_IEBTI/I‘-IECKaH

IMPOMBIIIJIEHHOCTD, TITPOMU3BOACTBO KOCMETUYECKUX IIPEIIAPdTOB, ITPOU3BOACTBO



KOHCTPYKLIMOHHBIX MaTe€pPHUAJIOB, 3JIEKTPOHHAA MMPpOMBIIIJIEHHOCTb,
HAHOTeXHOJ/JIOT'HUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110
XM  HA  BA3OBOM  YPOBHE CPEIHEI'O OBLIJEI'O
OBPA30OBAHUA

JINUHOCTHBIE PE3YJ/IBTATDBI

®I'OC COO ycraHaBivBaeT TpebOOBaHUs K pe3y/bTaTaM OCBOEHUS
00yJarIUMHUCS TIPOTPaMM CpeZiHero o01iero o0Opa3oBaHUs (JIMUHOCTHBIM,
MeTarpeIMeTHbIM U MpegMeTHbIM). HayuyHo-mMeTOu4ecKO OCHOBOW [ist
Pa3pabOTKH T/IaHUPYEMBIX Pe3yJIbTAaTOB OCBOEHHs MPOrPaMM CpeIHero ooiero
00pa3oBaHUs SIBJISIETCS CUCTEMHO-/IeSITe/TbHOCTHBIM TTO/IXO/,.

B COOTBETCTBUMM C CUCTEMHO-[eATETbHOCTHBIM TMOJXOJOM B CTPYKType
JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUS MpeaMeTa «XHMHUS» Ha YPOBHE CpeJHero
o611iero oOpa3oBaHUs Bbi/ie/IeHbI Cie[yOIHe COCTaBJISIOIINE:

0CO3HaHHe O00yYarol[UMUCS POCCHUUCKON TPakJaHCKOH HIAEHTUUHOCTH —
TFOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITE/IBHOCTHA U CaMOOTIpe/ieIeHUIO;

Ha/Inyrie MOTHBAL[UM K 00yUeHuto;

1[eJieHaripaB/ieHHOe pa3BUTHE BHYTPEHHUX YOeXAeHH! JMUHOCTH Ha
OCHOBe KJTFOUeBbIX I[eHHOCTe ¥ WMCTOPUYECKUX TPaJulMi 0a30Boll HayKu
XUMUWY;

TOTOBHOCTb U CMOCOOHOCTH 00yuaroIuxcsi pyKOBOZACTBOBaThCS B CBOEM
JlesITeTbHOCTU LJEHHOCTHO-CMBICJIOBBIMY YCTaHOBKAMMU, MPUCYILUMU L[e/IOCTHOM
crcTeMe XMMUUeCcKoro obpa3oBaHus;

Ha/lMulie TIPAaBOCO3HAHUSI JKOJIOTMUECKOW Ky/NbTypbl W CIOCOOHOCTH
CTaBUThb L|e/IU U CTPOUTH KU3HEHHBIE T1/IaHbI.

JIN4HOCTHBIE pe3ynbTaTbl OCBOEHUS MpeaMeTa «XWUMHsS» JOCTUTarTCs B
eUHCTBe YyueOHOM U BOCIUTATebHOM JesTelbHOCTU B COOTBETCTBUU C
I'YMaHUCTUUeCKUMH, COLIMOKY/IbTYPHBIMH, [y XOBHO-HPaBCTBEHHBIMU
L[EHHOCTSIMU U HjleaslaMyd POCCUNMCKOTO TPayKAAHCKOTO 0011[eCTBa, IPUHSATHIMU B
o011lecTBe HOpMaMU U TIPaBUIaMU TTOBe/IeHUs], CIIOCOOCTBYIOIIUMY TIpOLieccamM
CaMOIO3HaHMUs, CaMOPa3BUTHUS W HPAaBCTBEHHOIO CTaHOBJIEHUSI JIMYHOCTU
00yUaroIXCsl.

JINYHOCTHBIE pe3y/nbTaTbl OCBOEHUSI MpeaMeTa «XHMHUS» OTPaKaroT
C(pOpMHPOBAHHOCTH OIbITA 03HABATENBHOW W TPAaKTUYECKOH JesTeNbHOCTH
00yYarIUXCs 110 Peasn3alivi MPUHATHIX B 001[eCTBe LIEHHOCTEH, B TOM UHC/Ie
B UaCTH:

1) rpa)xiaHCKOr0 BOCIMTAHUSA:

OCO3HaHUSI  OOYYaIOL[UMHMCS CBOMX  KOHCTUTYLMOHHBIX TIpaB M
00s13aHHOCTe, YBa)KeHUsI K 3aKOHY U TIPaBOTIOPSIZIKY;

Mpe/CTaB/lIeHUs] O COLMalbHBIX HOPMAax M IpaBW/IaX MeXJIMYHOCTHBIX
OTHOLIEHWM B KOJVIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW JesTeNbHOCTA MNpPU CO3[aHUU
yueOHBIX TIPOEKTOB, PellleHnH YueOHBIX U M03HaBaTeTbHbBIX 3a/jau, BHIOTHEHUU
XUMHUYECKUX SKCIIePUMEHTOB;

CIMIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHTbI IPYTUX TIPU aHa/In3e pa3/IuuHbIX BUJOB yUueOHO [iesiTe/IbHOCTH;

2) NaTPUOTHYECKOI'0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIEHUs] K HCTOPUYECKOMY M HAyuyHOMY Hac/Ie[yio
OTeueCTBeHHOM XUMWH;

yBa)KeHUs K TIPOL[eCCy TBOpUYeCTBa B 00/IaCTH TEOPUM W TIPAKTUUECKOTO
MPUMEHEHUsI XMMUY, OCO3HAaHUS TOTO, YTO JOCTW)KEHUS HayKHU eCTb pe3y/ibTaT



JUIMTEIbHBIX  HAGMIOeHNH, KPOMOT/IMBBIX  9KCIIEPUMEHTA/IbHBIX  TIOUCKOB,
MOCTOSIHHOTO TPY/iA YUEHBIX U MTPAKTUKOB;

WHTepeca U TI03HABaTe/bHBIX MOTUBOB B TOJYUYEHUM U TIOC/IEYIOILEM
aHam3e  WHQPOpPMAMM O  TIEPeIOBBIX  JOCTIDKEHUSIX  COBPEMEHHOM
OTeueCTBeHHOH XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHUSI, STUUECKOTO MTOBe/IeHHSI;

CITIOCOOHOCTH  OIIeHHBAaThb CUTyallud, CBs3aHHblE C XUMHUYECKUMHU
SIBJIEHUSIMU, U TIPUHUMATh OCO3HAHHbBIE PEIIeHUs], OPUEHTHUPYSICh Ha MOpa/IbHO-
HPaBCTBEHHbIE HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OLI€EHMBATh CBOE TIOBE/IEHUE U MOCTYIKHA CBOMX TOBAPHIIEH C
TO3UI[UA HPABCTBEHHBIX W TIPABOBBIX HOPM M OCO3HAHWE TMOCJeACTBHUA 3TUX
TIOCTYIIKOB;

4) hbopMHUPOBaHUS KY/IBTYPbI 310POBb:

TIOHUMAaHUs 1[eHHOCTeM 370pOoBOro W 0Oe3omacHOro obOpa3a J>KWU3HH,
HeoOXOJMMOCTH OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U
TICUXUUECKOMY 3/I0POBbIO;

cobmozieHrst TIpaBWl 0e30I1acHOr0 OOpallieHus] C BelljeCTBaMHu B OBITY,
TIOBCE/IHEBHOM KU3HU U B TPY/I0OBOH [1eTe/TbHOCTH;

TIOHUMAaHUSI [IEHHOCTU TIPaBU WHAWUBUAYAaJbHOTO U KOJIJIEKTUBHOTO
0e30MacHOTO TIOBE/IEHUSI B CUTYalWsIX, YTPOXKAIOIIUX 3/I0POBBI0 U JKU3HU
IO JIe;

OCO3HAHUSI  TIOCTAEACTBMM W HEMpUSATHST  BPeAHBIX  IIPUBLIUEK
(ymoTpebieHuUs afKOroJisi, HAPKOTHUKOB, KYPEHHS);

5) TPYAOBOT0 BOCIIUTAHHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCC/Ie[JoBaTe/bCKON
JiesITeIbHOCTH,  OOIIIeCTBEHHO TIOJIe3HOM, TBODYECKOW U [IPYTHUX BH/AX
JesITeIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyuyaCcTHe B PpEIIeHWM TMPAKTUUYeCKUX 3ajau
COIIMA/TbHOM HAIpaB/IeHHOCTH (B paMKaX CBOETO K/Iacca, LIKOJIbI);

WHTepeca K MPAKTUYECKOMY HM3YUeHUI0 mpodeccuii pa3IMuHOTO poja, B
TOM UHCJIe Ha OCHOBE NMPUMEHEHHsI TIPeIMETHBIX 3HAHUH 10 XUMUW;

yBaXKeHUs1 K TpyAy, JIOASM Tpy/Ja W pe3y/ibTaTaM TpY/IOBOH
JesITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOODY WHAWBU/YaJbHOW TpPaeKTOPUU
obpa3oBaHus, Oyayiel mMpodeccur M peanu3aliid COOCTBEHHBIX JKU3HEHHBIX
TUIAHOB C YYETOM JIMUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTeN K XUMHUH, UHTEPECOB
1 oTpeOHOCTel 00I1IeCTBa;

6) 9K0/IOTHYECKOr0 BOCITUTAHUSA:

9KOJIOTUYECKH 1]e/1eCO00pa3HOr0 OTHOILIEHUsI K TPUPO/ie, KaK UCTOUHUKY
CYILIECTBOBAHUS )KU3HU Ha 3eMJIe;

TIOHMMAaHWs TJI00aNbHOTO XapakTepa SKOJTOTUUYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKUX TIPOLIECCOB Ha COCTOSIHUE NMPUPO/HOM U COLMAbHOM Cpe/bl;

OCO3HaHWsSI HEeOoOXOJMMOCTH WCTO/b30BaHUsl JIOCTDKEHUM XUMUM IS
peIIIeHusT BOMPOCOB PalMOHAILHOTO TIPUPO/I0TI0/h30BaHUS;

AaKTUBHOTO HETPUSATHSL [IeMCTBUM, TPUHOCSIUX BpPEJ OKPY)KaloLeH
TIPUPO/IHON Cpe/ie, YMEHUs TIPOTHO3UPOBAaTh HeO/IarorpusaTHbIE YKOJIOTUUeCKHe
TI0C/IeICTBUS MPeATPUHUMAEMbIX JeMCTBUH U Mpej0TBpallaTh UX;

Ha/IMUUsl  Pa3BUTOTO  JKOJIOTMYECKOTO  MBIIUIEHUS], JKOJIOTHUECKOH
KYJIbTYpbI, OIbITA /ESTeJHbHOCTA 3KOJIOTMUYECKOW HarpaB/€eHHOCTH, YMEHHs
PYKOBO/ICTBOBaThCSI MU B T103HABaTe/TbHON, KOMMYHUKATUBHOW U COL[UATBHOM



MPAaKTHUKe, CMOCOOHOCTH W yMeHHsI aKTUBHO TIIPOTHUBOCTOSITb W/I€0JIOTUU
xeModoouu;

7) leHHOCTH Hay4YHOr'0 NO3HaHMSI:

Cc(pOpMUPOBAHHOCTA MMPOBO33PEHUS], COOTBETCTBYIOLLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HayKU U 0011[eCTBEHHOM TTPaKTHKW;

MOHUMaHUsl crhelubUKU XUMUM KaK HayKd, OCO3HaHUs eé poiu B
(opMUpOBaHMY paLMOHATLHOTO HAyUHOTO MBIILIEHUS, CO3[aHUU L[eJI0CTHOTO
Tripe/icTaB/ieHNst 00 OKPY>Karoll[eM MUpPe KaK O eIMHCTBe TPUPO/IbI U UesioBeKa, B
MO3HAHWU TIPUPOZAHBLIX 3aKOHOMEPHOCTel W pellleHUd MpobJjieM CcoXpaHeHHst
TIPUPO/IHOTO PaBHOBECHS;

ybexxéHHOCTM B 0CO0OM 3HAUMMOCTU XUMHU [IISi  COBPEMEHHOM
LMBW/U3al[MM: B €€ T'yMaHUCTUUeCKON HarpaBJeHHOCTU M BaKHOU PO B
CO3[jaHUM HOBOM 0a3bl MaTepUasbHOW KYJBTYPbI, pPeLIeHUUd TJI00a/lbHBIX
1po0JieM YCTOWUYMBOTO Pa3BUTUS UeIOBeUeCTBa — ChIPhEBOM, SHEpPreTUUeCKOowu,
MUILEBOM ¥ JKOJorvueckod 0e30MacHOCTH, B  pa3BUTHUM  MeUIIVHBI,
obecrieueHHH yCJIOBUN YCTIELTHOTO TPYZAA U SKOJIOTHUYeCKH KOM(OPTHOM KU3HU
KaX/IOT0 ujieHa 0011eCTBa;

eCTeCTBEHHO-Hay4YHOM T'DaMOTHOCTH: TOHUMaHUsl CYIIHOCTU MeTO/|OB
MO3HAHHWS, WCIOJb3yeMbIX B  €CTeCTBEHHBIX  HayKaX, CIIOCOOHOCTU
WCTIONb30BaTh [OJiyuyaeMble 3HAHWS [/ aHa/iu3a U OOBSICHEHUs sIBJIeHUU
OKpY>Kalolllero Mvpa U TPOUCXOJSIIUX B HEM U3MEHEHWi, YMeHusl [ienaThb
000CHOBaHHbIE 3aK/FOUeHHsI Ha OCHOBE HAyUHBbIX (aKTOB M UMEIOIIUXCS
JAHHBIX C Lle/IbI0 TI0JTyUeHUsI I0CTOBEPHbBIX BBIBO/IOB;

CIMIOCOOHOCTH CAMOCTOSITE/ILHO MCII0/Ib30BaTh XUMUYECKUe 3HAHUS [iJIs
peliieHust Ipo0JieM B peasbHBIX KU3HEHHBIX CUTYaLUsIX;

VHTepeca K NM03HaHUI0 U UCC/Iel0BaTeIbCKOW JesiTe/IbHOCTH;

TOTOBHOCTA U CIOCOOHOCTHM K HelpepblBHOMY 00pa3oBaHHI0 U
camMoobpa3oBaHWIO, K aKTHBHOMY IIOJlyU€HHIO HOBBIX 3HAaHUN 110 XUMHH B
COOTBETCTBHH C )KM3HEHHBIMU TTOTPEOHOCTIMY;

WHTepeca K  OCOOeHHOCTSM  TpyZa B  pa3iWuHbIX  cdepax
npodeCCUOHA/ILHOU [1eTe/IbHOCTU.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MertarnpeMeTHble pe3y/abTaTbl OCBOEHHs yueOHOTO TipeMeTa «XUMUSI»
Ha ypoBHe cpefiHero o01riero o6pa3oBaHusl BK/IIOUAIOT:

3HauMMmble IS (OpPMUPOBAHUS ~ MHUPOBO33peHUs  00yYaroIIUXCs
MEX/IACLIUTIIMHApHbIe (Me)XXTipeIMeTHbIe) o011leHayYHbIe TIOHSITUSI,
OTpa’karoll[ie 11eJIOCTHOCTb HayuHOW KapTHMHbI MHpa M CIelu(rKy MeTOZOB
MO3HaHUsI, MCIOb3yeMbIX B eCTeCTBEHHBIX HayKax (MarTepusi, BeIecTBO,
3Heprusi, siBjieHue, TPOLeCC, CUCTeMa, HayuHbIM (akT, MPUHLIMII, TUIIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, Teopus, HWCCAelloBaHWe, Hab/rofeHue, HU3MepeHue,
9KCIMEePUMEHT U [IpyTHe);

yHUBepCaabHbIe yuebHbIe JencTBUst (mo3HaBaresbHbIE,
KOMMYHUKaTUBHbIe,  DeryJ/siTHBHbIe), obecrieunBatoie ¢GopMUpOBaHHe
(YHKIMOHAIBHOM TPaMOTHOCTU 1 COLIMATbHOM KOMITeTeHLIMU 00yYaroInuxcs;

CIIOCOOHOCTD oOyyJarormxcs WCTI0/Tb30BaTh OCBOEHHbIe
MEX/IUCLUTUIMHADHbIe, MHDOBO33peHUYeCKHMe 3HaHWs U  YHHBepCa/bHbIe
yueOHbIe 1eiCTBUS B TI03HABaTe/TbHOM U COI[MA/TbHOM MpaKTHKe.



MertarnpegMeTHble pe3y/bTaTbl OTPa)KalOT OB/aZileHWEe YHUBEPCATbHLIMU
yueOHBIMUA ~ TT03HABaTebHBIMHA, KOMMYHUKAaTUBHBIMA W  PETYISITUBHBIMHU
JIeICTBUSIMM.

OB/lafieHHe yHUBEpPCA/TbHBIMH  Y4YeOHBIMHM  I03HABaTeTbHBIMH
NeHCTBUAMU:

1) 6a3oBbIe JTOrHYeCKHe JeHCTBHS:

CAaMOCTOSITeJTbHO  ()OPMYJIUPOBAaTh W aKTyaJM3UpOBaThb  IpPoO/IEMY,
BCECTOPOHHE eé pacCMaTpUBATh;

ompejie/iATh LieJId AesiTe/TbHOCTH, 3ajJjaBasi mapameTpbl U KPUTEPUU X
JIOCTW)KEHHUSI, COOTHOCUThb pe3y/bTaTbl [esTeJIbHOCTA C TI0CTaB/IeHHbIMU
LIe/ISIMU;

WCII0/Tb30BaTh TP OCBOEHWY 3HAHUM MPUEMBI JIOTUYECKOTO MbIILIIEHUS —
BbI/IE/ISITh XapaKTepHble TIPU3HAKU TIOHSTUN U yCTaHaBIMBATh WX B3aUMOCBSI3b,
HCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATHS [T OObSICHEHUS OT/e/TbHBIX (haKTOB
U SIBJIeHUH;

BbIOMpATh OCHOBaHUSI W KPUTEpUU [Jid KiIacCU(MUKALMKA BeIeCcTB U
XUMUYECKHX peakiuii;

yCTaHaB/IUBaThb MPUUMHHO-C/I€[ICTBEHHbIE CBS3W MEXAY U3ydaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKUe pacCyXAeHus (MHAYKTHUBHbIE, [1eNyKTHUBHbIE, 10
aHaJIOTUU), BBISIB/ISITH 3aKOHOMEDHOCTU U MPOTHUBOPEUMS B PaCCMaTpHBaeMbIX
sIBJIeHUsIX, (DOPMY/TMPOBATh BHIBO/bI U 3aKTHOUEHUS;

MPUMEHSITh B TMpOL[ecCe TO3HaHWs, HWCMHOJb3yeMble B  XUMUU
CUMBOJIMUEeCKMe  (3HAKOBBbIe)  MofenH, IpeoOpa3oBbIBaTh  MOZE/bHbIE
Mpe/CTaB/eHUs — XUMHUYECKUM 3HaK (CMMBOJI) 3J/IeMeHTa, XHWMHUUYecKas
dopMysia, ypaBHEHHE XWUMHWUECKOW peak[MM — TIPH pellieHnn yueOHbIX
M03HaBaTe/bHbIX Y MPAKTUUYeCKUX 3ajjay, TIPUMEHSITh Ha3BaHHbIe MOJeJ/IbHbIe
rpe/iCTaB/IeHUs [1Jis1 BbISIB/IEHUSI XapaKTePHbIX MPU3HAKOB U3y4yaeMbIX BeIeCTB
Y XMMUYeCKUX peaKIiui.

2) 0a3zoBbIe HCC/IEAOBATETbCKHE IeHCTBHS:

BJIaJleTb OCHOBAMM METO/IOB HayUHOI'O MO3HAaHUS BelleCTB U XUMUYECKUX
peakLyi;

dbopmynvpoBaTh Lieid M 3ajjauM  UCC/Iel0BaHUsl, UCIO/Ib30BaTh
MOCTaB/IeHHble U CAaMOCTOSITE/IbHO C(OPMY/TMPOBaHHbIE BOMPOCHI B KaueCTBe
MHCTPYMEHTA TMO03HaHUsI U OCHOBBI /J11 (DOPMHUPOBAHUS TUIIOTE3bI 110 TIPOBEPKE
MPaBUIbHOCTU BbICKA3bIBa€MbIX CYKIEHUM;

B/Ia/leTb HABbIKAMM CaMOCTOSIT€JIbHOTO TUIAHUPOBAHUSI U TMPOBeeHUs
yUeHUYeCKUX JKCIIEPUMEHTOB, COBEPIIEHCTBOBATb yMeHHMs HaO/ogaTh 3a
XO/IOM  TIpollecca, CaMOCTOSITEIbHO TPOTHO3UMPOBaThb €ro  pe3yJbTarT,
dopmypoBaTh 0000I[eHHSI W BBIBOJbI OTHOCHUTENBLHO J/OCTOBEPHOCTU
pe%yanaTOB WCC/IeJOBAHUSI, COCTaB/ISATh 00OCHOBAHHBIA OTUET O MPO/eTaHHON
pabore;

NproOpeTaTh OMBIT yUYEHWYECKOW WCC/Ie0BaTeNbCKOM W TPOEKTHOU
JesITe/IbHOCTH, TIPOSIBJISIT CIIOCOOHOCTb M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pellleHHs] MPAKTUYeCKUX 3ajay, NPUMEHEeHUI0 Pa3/InYHBbIX
MeTO/I0B MO3HAHUSI.

3) pabora c uHdopmaluei:

OPHUEHTHPOBAaThCSl B Ppa3/IMUHBIX HCTOUHMKAX WHMOpMaIuu (Hay4yHo-
TOMy/IsIpHasl JIATepPAaTypa XWUMUUECKOTO COZiep)KaHHs], CTIpaBOUYHbIE MOCOOWS,
pecypchbl IHTepHeTa), aHa/IM3upoBaTh MH(POPMALMIO Pa3/TMYHbIX BUJOB U (JOpPM



Npe/CTaB/leHns,  KPUTHUYEeCKHM  OLleHWBaTb €8  JOCTOBEPHOCTb U
HEeINpOTUBOPEUYUBOCTS;

(OpMyIMpOBaTh 3anpoOChl U MPUMEHSITh Pa3/IMUHbIe METO/bI TIPU MOUCKE U
otOope wuHpopMalUM, HeoOXOAUMOMN [Jis1 BBIMIOJHEHUs YyueOHbIX 3ajiau
oripesie/IeHHOr 0 TUIIa,

niprobpeTaTh OMBIT MCIO/Ib30BaHUSI WH(HOPMALIMOHHO-KOMMYHUKATHBHBIX
TeXHOJIOTUW Y Pa3/IMYHBIX [TOMCKOBBIX CUCTEM;

CAMOCTOSITE/ILHO ~ BBIOMpaTh  ONTHUMAaJbHYIO (OpPMY  TIpe[CTaB/IeHUS
vH(popMaLuu (cxeMsbl, rpaviKy, JrarpaMmbl, TaO/INLIbI, PUCYHKU U JPYTHe);

WCTIONb30BaTh HAyuHbIA $3bIK B KaueCTBe CpeACTBa Ipu paboTe C
XUMUYECKOM HWH(OpMaLyen: NpUMeHSTb MeXIpeAMeTHble ((pusnueckre |
MaTeMaTUueCcKWe) 3HaKM W CUMBOJbIL,  (opmysbl, abbpeBUaTypshl,
HOMEHKJIaTypYy;

WCTIOb30BaTh W TIpeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHE CpeZCTBa
HaryIsgIHOCTH.

OsnajeHue yHUBepPCa/IbHBIMA KOMMYHUKATUBHBIMHU JeUCTBUAMM:

3a/laBaTh BOTPOCHI M0 CYILECTBY 00CYy)K/aeMOll TeMbl B XOfle [uasora
W/WMM JUCKYCCUH, BbICKA3bIBaTb HJeH, (hOPMYJIMPOBAaTh CBOM TMpeAJIOKEHUS
OTHOCUTE/IbHO BBITIOJIHEHUS MPeJ/I0’KeHHOM 3a/auu;

BBICTYMAaTh C Mpe3eHTaleld pe3y/bTaTOB MO3HaBaTeIbHOU [leATe/TbHOCTH,
MOJIyYEHHBbIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHUKaMHU TIpU
BBIMIO/ITHEHUM  XUMHWUECKOT0 JKCIepUMeHTa, TIPaKTH4YecKod paboThkl  TI0
HCCJIeIOBAaHUIO CBOMCTB U3y4YaeMbIX BellleCTB, peair3alii yueOHOro TIpoeKTa u
(OpMyIMpOBaTh BBIBOJBI 110 pe3y/ibTaTaM MPOBEJEHHBIX WCC/AeJ0BAaHUM MTyTEM
COTJIaCOBaHUsI MO3HUI[UU B X0/ie 00Cy>KeHust 1 0OMeHa MHeHUsIMU.

OBajieHNe yHUBepPCa/IbHBIMHU Pery/JIATUBHBIMHU JeUCTBUAMM:

CaMOCTOSITe/IbHO M/IAHUPOBATh U OCYILECTB/ISATE CBOO I103HABATE/IBHYO
AesTe/IbHOCTb, OIpejesisisi e€ e U 3a/jaud, KOHTPOJIMPOBaTh M IO Mepe
He0OXO/IMMOCTH KOPPeKTHPOBaTh TIpejjlaraeMblii arOpuTM JIeHWCTBUM TIpU
BBITIO/ITHEHUM y4UeOHbIX W WCC/Ie[oBaTeNIbCKUX 3a/lay, BbIOMpaTh Haubosee
3¢ peKTUBHBIN CrIOCOO WX pellleHHsi C YUYETOM TIOy4YeHHs] HOBBIX 3HaHUW O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYLIEeCTB/ISATbH  CaMOKOHTPO/JIb  CBOeW  JleATeJIbHOCTM Ha  OCHOBe
camoaHa/M3a U CaMOOLIeHKH.

INPEAMETHBIE PE3YJ/IBTATHI

10 K/TACC

[IpegmMeTHble pe3ynbTaTbl OCBOEHUs Kypca «OpraHaueckass XUMMS»
OTpa’karoT:

chOpMHPOBAaHHOCTb Tpe/ICTaBIeHUH O XUMHUUYECKOW COCTaB/sIOLIeN
eCTeCTBEHHO-HayYHOW KapTWUHbI MHUPA, POM XWMWUM B TO3HAHWM SIBJIEHUU
npupoAbl, B (OPMHUPOBAaHWUU MBILIJIEHUS] U  KyJbTYpPbl JIMUHOCTH, eé
(yHKIMOHATbHOM TPaMOTHOCTH, HeOOXOJWMOUM [/s1 pellieHus] MpPaKTUYeCKuX
3a7jau U 9KOJIOTUYeCKHM OOOCHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3/I0pPOBBIO U
TIPUPOJHOU Cpejie;

B/IaJleHWe CUCTeMOW XUMHWYECKUX 3HaHWM, KOTOpasi BK/IOYaerT:
OCHOBOIIOJIaratolye MOHATUS (XUMUYeCKUl 3/IeMeHT, aTOM, 3JIeKTPOHHasi
o0o/l0ukKa aToMa, MoOJIeKy/a, BaJeHTHOCTb,  3JIeEKTPOOTPHUI[ATeIbHOCTD,



XUMHYeCKasi CBsi3b, CTPYKTypHas (opmysa (pa3BépHyTas M COKpalléHHas),
MO/, MOJISIpHasi ~Macca, MOJSIpHBIA ~ 00BEM,  yI7IepoJHbI  CKeer,
(DYHKL[I/IOHa]IbHaH rpymnna, pajukaa, U30Mepus, U30Mephl, FOMOJIOrHYeCKUit
psif, TOMOJIOTH, YIJIeBOJOPOJbI, KUC/IOPOJ U a30TCOoepKalljie COeLVHEeHUs,
MOHOMep, MOJIMMep, CTPYKTYPHOE 3BeHO, BBICOKOMOJIEKY/ISIDHbIE COeIMHEHNUS);
TeOPUU U 3aKOHBI (TeopHsi CTPOeHHsI OpraHnuueckux BewectBs A. M. ByTieposa,
3aKOH COXpaHeHHs MacChl BeLeCTB); 3aKOHOMEPHOCTH, CMMBOJIMYECKUH SI3bIK
XVMHWM; MHUPOBO33peHYeCKHe 3HaHudA, Jiexaljue B OCHOBe ITIOHWMaHUs
MPUYUHHOCTA W CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM, (DAKTOIOTMUeCKHUe
CBeJleHHsl O CBOWCTBAX, COCTaBe, IMOJy4YeHUH U 6e30MacHOM MCIOb30BaHUU
BaXHENIIINX OpPraHWYeCKUX BeIlecTB B ObITY M TMPaKTUUeCKOM JAesTelbHOCTU
UyesI0BeKa;

Cc()OPMHUPOBAHHOCTb YMEHHUU BBISB/ISATh XapaKTepHble NMPU3HAKU MMOHATHH,
yCTaHaB/IMBaTb WX B3aWMOCBSA3b, UCIIO/b30BaTh COOTBETCTBYIOLME MTOHATUS
TIPH OMMCAHNK COCTaBa, CTPOEHHS U TIPeBpaLlieHH i OPraHUUeCKUX COeMHEHNH;

C(l)OpMHpOBaHHOCTI: YMEHHUM MCI0JIb30BaTh XUMUUECKYH) CUMBOJIUKY /IS
COCTaBJIEHHs] MOJIEKY/ISIDHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKPALLEHHOM)
(GOopMyn1 OpraHMueCKMX BeleCTB W ypaBHEHUM XWMHUECKUX peakLii,
W3roTaB/IUBaTh MOZE/IN MOJIeKY/l OpraHuueCKUX BelleCcTB [/ WUIFOCTpaLjuyd UxX
XMMHUYECKOr'o Y IMPOCTPaHCTBEHHOI'O CTPOeHUS;

Cc(OpMHUPOBAHHOCTh YMEHUU YCTaHaB/IMBATh MPHUHA/JIE)KHOCTb U3YUYEHHBIX
OpraHMyYyecKux BeleCcTB 0 UX COCTaBy U CTPOEHUIO K OIpe/eéHHOMY
KJIaCCy/TpyIIe coefuHeHUH (YIVIeBOLOPOZbI, KUCJIOPOZ U a30TCofeprKallye
COeJJMHeHHs], BbICOKOMOJIEKY/ISIDHbIE CO€JMHEHHs), JaBaTb WM Ha3BaHUS IO
cuctematnyecko HoMmeHknatype (IUPAC), a Takke NMpUBOJUTE TPUBHA/IbHbBIE
Ha3BaHUSl OT/e/IbHbIX OpPraHWuYeCKUX BellecTB (3TH/IeH, MPOMNWIeH, aleTH/IEH,
STWIEHIIMKOJIb, TJIULEPUH, QeHoJ1, (hopManblerus, atetaaberus, MypaBbrHas
KUC/IOTa, YKCYCHas KW(J/IOTa, OJIEMHOBAasg KHUCJ/IOTA, CTeapuHOBAasg KHUCJIOTA,
IJIF0KO3a, (PpyKTO3a, Kpaxmall, LjeJI/IF0/103a, TJIULUH);

Cc()OPMHUPOBAHHOCTb YMEHHs ONpefensTb BUAbl XUMHUYECKOW CBS3U B
OpraHUYeCcKuX COeJMHeHUsIX (OMHapHbIe U KpaTHbIEe);

C()OPMHUPOBAHHOCTb YMEHHsI TIPUMEHSITh IOJIO’KeHHUS TEOPHUH CTPOEHUS
opraHuueckux BemlecTB A. M. BytnepoBa nnasi 0OBSICHEHUS 3aBUCHMOCTH
CBOMCTB BeLeCTB OT KX COCTaBa W CTPOEHMS; 3aKOH COXPaHEHUsI MacChl
BelLleCTB;

Cc()OpMHUPOBAHHOCTbL YMEHHWW XapaKTepu30BaTb COCTaB, CTPOEHHe,
¢u3nueckre U XWMHUUYECKHe CBOWCTBA TUITMYHBIX MpeJCTaBUTeNeN pa3/InYHbIX
KJIaCCOB OpraHMYeCcKUX BellecTB (MeTaH, 5TaH, 3TW/IeH, MPOIW/eH, aleTH/IeH,
Oytaguen-1,3, metunbyTtazueH-1,3, 6eH30s1, MeTaHOJ, 3TaHOJ, STU/IEHIJIUKOIb,
[JIMLIepYH, (PeHOJI, alleTanblerusi, MypaBbrHasl U YKCyCHasi KUCIOThI, TJTFOKO3a,
Kpaxmas,  Le/UIt0JI03a, aMUHOYKCYCHasi  KMCJIOTa),  W/UIIOCTPUPOBAaTh
FeHeTUYeCKyr CBS3b MeXJy HHUMU ypaBHEHUSMU COOTBETCTBYIOLIIUX
XUMHUYECKUX peakL|i C UCT0/Ib30BaHUeM CTPYKTYPHBIX (POPMYII;

Cc(OpMHUPOBaHHOCTh YMEeHUs XapakTepu3oBaTh VICTOYHUKU
yT7IeBOAOPOAHOTO ChIpbsi (He()Tb, TMPHUPOAHBIA Tra3, Yroyb), CHoCcoObI UX
riepepabOTKU 1 MpaKTHUeCKoe NMpUMeHeHHe MPOAYKTOB epepaboTKy;

C()OPMHUPOBAHHOCTb YMEHWU MPOBOJUTH BBIYMC/IEHUS MO XUMHUYECKUM
ypaBHeHUsiM (Macchl, 00bEMa, KOIMUeCTBa UCXOAHOTO BellleCTBa WX MPOAYKTa
peaklyy TI0 W3BeCTHBIM Macce, 00bEMY, KOJIMUeCTBY OFHOTO U3 WCXOZAHBIX
BelL[eCTB WM MPOAYKTOB peakLin);



c(OpMHUPOBAHHOCTb YMEHWI B/IaJieTh CHUCTEMOW 3HaHWM 00 OCHOBHBIX
MeTO/laX HayYHOI'0 TI03HaHUsI, UCIIOb3yeMbIX B XMMUU TIPU W3YUeHUU BelljeCTB
U XUMHYECKMX sBleHWd (HaOmogeHue, UW3MepeHHWe, JKCTIePUMEHT,
MO/ZIe/ITUPOBAHUE), HCIO/b30BaTh CUCTEMHbIe XWMHWYECKWe 3HaHUS [Jis
TIPDUHSITUSL pellleHUu B KOHKDPETHBIX >KU3HEHHBIX CUTYyalUsiX, CBSI3aHHBIX C
Bell[eCTBAMU U UX TIPUMeHeHUEM;

C(OPMUPOBAHHOCTL ~ yMeHWi  COO/MIOAATh — MpaBWIa  TMOJIb30BAHMUsS
XUMHWYeCcKON mocyJoi u JylabopaTopHbIM 00OpyZOBaHMEM, a TaK)Ke TMpaBuiia
oOpalljeHus C BelecTBaMy B COOTBETCTBUM C MHCTPYKLMSMHM I10 BBITOTHEHHIO
71abopaTOPHBIX XUMUUECKHX OTTLITOB;

chOpMUPOBAHHOCTh yMEHUM IJIaHUPOBaTh U BBITIOMHATh XUMUUECKU
SKCriepyuMeHT (TIpeBpalljeHHds] OpraHWYeCKuX BelleCcTB TIpU HarpeBaHUU,
MOoyueHWe STWeHA U U3yueHWe ero CBOMCTB, KauyeCTBEHHbIe peakluu
OpraHMYecKHUX BeIeCTB, [eHaTyparus OenKOB TMpH HarpeBaHWH, I[BETHBIE
peakiuu OelKOB) B COOTBETCTBHM C IMpaBUIAMM TEXHWKH 0e30I1TaCHOCTU TIPH
oOpaillleHHU C BellleCTBaMU U jabopaTOPHBIM 000pYJOBaHUEM, TPe/CTaB/sATh
pe3yabTaTbl XMMHWUYECKOro SKCrepyumMeHTa B (opMe 3alvCh ypaBHEHUU
COOTBETCTBYIOLIUX peakiuid U (POpMy/IMpOBaTh BbIBOJbI HAa OCHOBE 3THUX
pe3y/bTaToB;

c(hOpMUPOBAaHHOCTb YMEHUM KPUTHUYECKU aHaIU3UPOBATh XUMHUUYECKYIO
MH(OpMaIMIO, TOIyYaeMyl U3 pa3HbIX WCTOYHUKOB (CpeAcTBa MacCCOBOU
vH(opMairuu, IHTepHeT U Jpyrux);

cOpMHUPOBAaHHOCTb ~ yMeHUW  cobO/roZiaTh  MpaBWa  9KOJIOTHYECKH
1jefiecooOpa3HOro ToBeZieHUs] B ObITY W TPY/AOBOM [eATeNbHOCTH B IIEJIAX
COXpaHeHMsI CBOETO 3/0POBbSl U OKPY’Karollle MPUPOJHOW Cpefibl, 0CO3HABaTh
OMaCHOCTh BO3/|eHCTBUSI Ha >KHBble OPraHU3Mbl OTpe/|e/IEHHbIX OPraHuYeCcKHUX
BeIIeCTB, TTOHUMasi cMbICT TToKa3arens [1/IK, mosicHAT, Ha mprUMepax CrocoObI
yMeHbIIIeHUs] W TIpe/IOTBPallleHUs] UX BpeJHOr0 BO3/IEMCTBUSI Ha OpraHU3M
YyesI0BeKa;

JUIsT 00YUaroIMXCsl C OTPAHUUEHHBIMIA BO3MOXXHOCTSIMH 3/JOPOBBSI: YMeHHe
MIPUMEHSTh 3HaHWS 00 OCHOBHBIX JOCTYITHBIX MeTO/aX TIO3HaHUs BeIeCTB U
XUMUUECKUX SIBJIEHUM;

JUISL CJIETIBIX U CaboBUAAIIMX 00ydaroluxcs: yMeHHe WCII0/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 cucteMy o6o3HaueHwit JI. bpaiina s 3amicu
XUMHUECKUX (POpPMY/JI.

11 KJTACC

ITpemMeTHBIE pe3y/bTaThl OCBOEHHSI Kypca «OOImias ¥ HeopraHhyeckas
XUMHUSI» OTPaXKaroT:

chOpMUPOBAHHOCThL TIPe/ICTaB/IEHU: O XHUMUUECKOW COCTaB/sitolei
eCTeCTBeHHO-HayYHOW KapTWUHbI MHUpPA, POU XWUMHUM B TI03HAHWM SIBJIEHUU
Npupojbl, B (OPMUPOBAHWUU MBIIIJIEHUs] U  KyJbTYpPbl JIMYHOCTH, €6
(YHKIMOHATbHOW TPaMOTHOCTH, HEeOOXOAUMOM [/l pellieHus MpPaKTUYeCKUX
3a7lau ¥ IKOJIOTMUeCKH OOOCHOBAHHOTO OTHOILIEHUs K CBOEMY 3/I0POBBIO U
TPUPOJIHOU CpeJe;

B/laZileHWe CUCTEeMOM XMMHWYeCKWX 3HaHWUM, KOTopasi BKJ/IHOYaeT:
OCHOBOITO/Iaratolye MoHATHs (XUMUUYeCKU 3/1eMeHT, aToM, MU30ToIl, S-, p-, d-
3JIEKTPOHHbIE OpOWTA/MM aTOMOB, WOH, MOJIEKY/a, MOJb, MOJSPHBIM 00BEM,
Ba/IEHTHOCTh, 3/IEKTPOOTPUIAaTeNIbHOCTb, CTeleHb OKUCAeHUs, XUMUUecKasi
CBs13b (KOBaJIeHTHasi, MOHHasl, MeTas/yInuecKasi, BOJJOpO/iHasi), KpUCTa/limyecKast



pelléTKa, TUMbl XUMUYEeCKUX peakLii, paCTBOP, 3/IEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
9/7IeKTPOJIUTUYECKass [UCCOLIMALUs, OKUC/IUTE/Ib, BOCCTAaHOBUTE/b, CKOPOCTb
XUMHUYECKOM peaklMy, XMMUYEeCKOe paBHOBeCHe); TeOPUM M 3aKOHbI (Teopus
57IeKTPOJIMTUYECKON AUCCOLMalvM, nepuoauueckui 3akoH [1. . MeHeneeBa,
3aKOH COXpaHeHWs MacChbl BeIeCTB, 3aKOH COXpaHeHUs U IIpeBpallleHus
5HEpPryy MPU XMMUYECKHX peakLUsiX), 3aKOHOMEePHOCTH, CHMBOJIMYECKHH S3bIK
XVMWM, MHPOBO33peHUeCKWe 3HaHWd, Jiexaljue B OCHOBe ITOHUMaHUs
MPUYMHHOCTA W CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM, (DAKTO/IOTMUeCKHue
CBeJleHUs] 0 CBOMCTBAax, COCTaBe, TMOJy4YeHHU U Oe30MacHOM HCTOb30BAHUN
BaXHENIIINX HeOPraHUYeCKUX BeIeCTB B ObITY U MPaKTUUECKOU AesTelbHOCTU
YyesI0BeKa;

Cc()OPMHUPOBAHHOCTb YMEHHUU BBISB/ISATh XapaKTepHble MPU3HAKU MMOHATHH,
yCTaHaB/IUBaTb WX B3aWMOCBSA3b, UCIIO/Ib30BaTh COOTBETCTBYIOLIME MOHATUS
TP OMKCAHWA HeOPraHWYeCKUX Bell[eCTB U UX MpeBpalleHul;

Cc(OpMHUPOBAHHOCTb YMEHHUM MCMO0JIb30BaTh XUMUUECKYH) CUMBOJIUKY /IS
cocTaB/lieHHds (OpPMy/a BellecTB M ypaBHEHUMM XMMUUECKUX peakLUi,
cuctematnieckyro HoMmeHknatypy (IUPAC) wu TpuBuManbHble Ha3BaHUSA
OTJe/IbHbIX HeOpPraHWYeCKUX BellecTB (yrapHbId ras, yriaeKuc/blid ra3, ammuax,
raiiéHas U3BeCTb, HeralléHas U3BeCTb, TIUTbeBas COJa, MUPUT U JPyTHe);

C()OPMHUPOBAaHHOCTb yYMEHUM OIpeJessAiTb BaJeHTHOCTb W CTeNeHb
OKUCJ/IeHUsI XUMUUeCKUX 3JIeMEHTOB B COeJUMHEHUsX Pas3/IMyHOr0 COCTaBa, BU[
XUMHUYECKON CBSI3M (KOBasleHTHasi, MOHHas, MeTa/l/lnyecKasi, BOJOpPOJHas) B
COe[JMHeHHUSAX, THUIl KPUCTa/UIMUeCKOM peIIETKM KOHKDeTHOTO BellecTBa
(aToMHas1, MONeKyIsIpHasi, MIOHHasl, MeTa/UTnuecKasi), XapakTep CcpeZibl B BOJHBIX
pacTBOpax HeOPraHMYeCKUX COeUHEeHWUN;

copMUPDOBAaHHOCTL ~ YMEHWI  yCTaHaBJ/IMBaTh TIPUHAJIEXKHOCTD
HEopraHW4yecKrX BeLeCTB 10 WX COCTaBy K OIpeZeNéHHOMY K/acCy/Tpyrire
coefvHeHWM (TIPOCThIe BelleCcTBAa — MeTa/Ulbl W HeMeTa/llbl, OKCH/[BI,

OCHOBaHU$, KUCJIOThI, aM(OTepHbIe TUAPOKCU/BI, COJIN);

Cc(OpMHUPOBAHHOCTb YMEHUI PaCKpbIBaTb CMBIC/ MEPUOAUYECKOr0 3aKOHa
HO. WN. MeHgeneeBa M [1eMOHCTPUPOBAaTb €ro  CUCTEMAaTU3UPYIOLIYIO,
00BSICHUTETbHYIO U TIPOTHOCTUYECKYIO (DYHKITUH;

Cc()OPMHUPOBAaHHOCTb YMEHHM XapaKTepyu30BaTh 3/€KTPOHHOE CTpOeHHe
aTOMOB XMMHWYeCKUx 3jemMeHTOB 1-4 mnepuogoB [leprosnueckord CUCTEMBI
xuMuueckux snemMeHtoB [I. V. MeHpgeneeBa, UCIOMb3ysl MOHATUSA «S-, p-, d-
3/IEKTPOHHbIE ~ OpOMTaMM»,  «3HepreTMueckde  YpOBHH»,  OOBSICHATH
3aKOHOMEDHOCTU HW3MeHeHHsi CBOWCTB XUMUUECKHUX 9SJIEeMEHTOB U HUX
coe/lMHeHWH 1O TeprojaM U rpynmnam [leproanueckoil CUCTeMbl XUMHUUYECKUX
sneMmeHTOB [I. 1. MeHzieneeBa;

c(OpMHUPOBAHHOCTb YMEHHWM XapaKTepu3o0BaThb (OMUCHIBaTh) 0OIHe
XUMHWYEeCKHMe CBOWCTBA HEOPraHWYeCcKHWX BelleCTB pas3/IWuYHbIX KJIacCOB,
MO/TBEPKJATh CyL[eCTBOBaHHE TeHeTUUeCKOW CBA3U MeXy HeopraHuueCKUMH
BeleCTBaMU C MTOMOIIbI0 YpaBHEHUI COOTBETCTBYIOLMX XUMUUECKUX PeaKLUii;

Cc()OPMHUPOBAHHOCTh YMEHUS KJIaCCU(PULIMPOBATh XUMUUECKUE PeakLiy 110
pas/IMYHbIM TIPU3HAaKaM (YMCIYy M COCTaBy pearvMpyroliUX BeLecTB, TEMJIOBOMY
3¢ pexTy peakiyu, U3MeHEeHUIO CTelleHel OKUC/IeHUs 37IeMeHTOB, 06paTuMoCTH
peakLyy, y4acTHI0 KaTaau3aTopa);

C()OpMUPOBAHHOCTb YMEHUI COCTaB/SATh YPaBHEHUs peaKLWi pa3inuyHbIX
TUIIOB, TIOJHBbIE W COKpAIléHHble YpaBHEHHUS peakluil HOHHOTO oOMeHa,
YUUTBIBast YCI0BUSI, MPY KOTOPBIX 3THU Peakluu UAYT /10 KOHIIa;



ChOopMUPOBAHHOCTh YMEHWI TMPOBOAUTH PEAKIMU, TOTBEP>KIAOII[He
KaueCTBEHHBbI COCTAaB pa3/IMYHbIX HEOPraHUYeCKUX BeIIeCTB, pacli03HaBaTh
OMBITHBIM ~ TYTEM  WOHBI, TIPUCYTCTBYIOL[UE B  BOJAHBIX  pacTBOpax
HEOPraHUYeCKUX BeIeCTB;

ChOopMUPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTh OKUC/IUTETBHO-
BOCCTAaHOBUTE/IbHBIX PEAKLUH TOCPeJCTBOM COCTAB/IEHUSI 3JIEKTPOHHOTO
GanaHca 3TUX peakiuii;

ChOpMUPOBAHHOCTh ~ YMEHWM  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUUECKOW peakIMyd OT Pa3INuHbIX (aKTOPOB; XapaKTep CMeIeHus
XUMHUUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JeMCTBUS (TIPUHIIUTI
Jle IllaTesnbe);

ChOpMUPOBAHHOCTh YMEHWM XapaKTepU30BaTh XUMHUUECKHE TIPOLIeCCHI,
JIeXKallrie B OCHOBE TIPOMBIIIIEHHOTO TIO/TyYeHUsI CEPHOUM KUC/IOThI, aMMHaKa, a
TaK>Ke CPOPMHUPOBAHHOCTh TIPE/ICTaB/IeHUH 00 OOIUX HAaYUHBIX MPUHIIUATAX U
9KOJIOTUYECKUX TTPobIeMax XUMHUUECKOTO TIPOM3BO/ICTRA;

chopMUPOBAHHOCTh YMEHUI TTPOBOAUThL BBIUMC/IEHHUSI C UCII0/Ib30BaHUEM
TIOHSATHUST «MaCCoBasi JI0Jisl BellleCTBa B pPacTBOpe», 00 EMHBIX OTHOIIIEHUH Ta30B
NMpyd  XWUMUYECKUX peakIWsX, MacChl BelllecTBa Wid 00BEMa ra3oB 0
W3BECTHOMY KOJIMUECTBY BeIeCTBA, Macce WIM O00bEMY OAHOTO W3
yUaCTBYIOLIUX B PEAKIUU BEIeCTB, TETUIOBOTO 3(h(heKTa peaklid Ha OCHOBE
3aKOHOB COXPaHEeHUsI MaCChl BEII|eCTB, TIPEBPAIlleHUs U COXPAHEHUST SHEPTUH;

c(pOPMUPOBAaHHOCTL ~ yMeHWH  COO/MIOJaTh — TIpaBWIA  TOJIb30BaHMUs
XUMHUUECKOW TIOCYZOM U 1abopaTOpHBIM 00OpPY/IOBaHMEM, a TakKXKe TpaBU/ia
oOpalljeHust C BeljeCTBaMU B COOTBETCTBUU C WHCTPYKIMSIMU TIO BBITIOJTHEHHIO
71abOPaTOPHBIX XUMHUECKUX OTIBITOB,;

ChOpMUPOBAHHOCTh YMEHUH TUIAHUPOBaTh U BBITIOJHATE XUMHUUECKHUH
9KCITIEPUMEHT (pa3/I0’KeHKe TIepOKCH/Ia BOJOPO/ia B MPUCYTCTBUM KaTalu3aTopa,
oripefie/ieHHe CpeJbl pPacTBOPOB BeIeCTB C TIOMOIIbI) yHHUBEPCATBLHOTO
WH/IUKATOpa, B/MSHWE pa3/WYHbIX (DaKTOPOB Ha CKOPOCTb XUMHUECKOH
peaki[uM, peakluM MOHHOrO0 O0OMeHa, KaueCTBEHHbIE pPeakIMh Ha CyJb¢aT-,
kKapOoHaT- Y  XJIOpDW/I-aHWOHBI, HA  KAaTHOH aMMOHWs,  pellleHue
9KCTIIepUMEHTalbHbIX 3aJau 1o TeMaM «MeTauibl» U «HeMmeTannbi») B
COOTBETCTBUM C TIPaBUJIaMU TEXHUKW 0e30T1acHOCTH TpU OOpalleHnd C
BeI[eCTBAMM UM /1a00paToOpHbIM 0GOpY/IOBaHUEM, TIPEACTAB/IATH DPe3yJIbTaThl
XUMHUUYECKOTO KCIIepUMEHTa B (pOpMe 3aruCH YPaBHEHHN COOTBETCTBYHOIUX
peaxiuii U GOPMyY/IMPOBATh BHIBO/IbI HA OCHOBE ITUX Pe3yJ/IbTaTOoB;

C(pOPMUPOBAHHOCTb YMEHMM KDUTHUECKM aHAIM3UPOBaTh XUMUUECKYH)
uH(OpMaIHio, TMOSyuyaeMyl) W3 pa3HbIX MCTOYHUKOB (CpeiCTBAa MacCOBOM
KOMMYHI/IKa]_[I/II/I, VIHTepHEeT U [[pyTuX);

OPMMDOBaHHOCTh ~ YMeHMM  COO/MIOJaTh  TIPaBW/IA  JKOJIOTHYECKH
uenecoo PasHOro TMoBefleHUss B ObITYy M TPY/IOBOW [eSTEbHOCTH B Le/IsX
COXPAHEHMsI CBOETO 3/I0POBbSI M OKPY>KaroIllel MPUPOHOMN Cpe/ibl, 0CO3HABaTh
OTACHOCTh BO3/I€MCTBUSI HAa JKUBBIE OPraHW3MbI OTIpe/IeNIEHHBIX BEIIeCTB,
MOHUMasi CMbICT TioKaszatenss ITIJJK, TOSICHATR Ha MpuUMepax Croco0bl
YMEHbILIEHUsT W TIPeIOTBpAIl[eHUsT WX BPEJHOTO BO3/JEWCTBUS Ha OpPraHU3M
YesioBeKa;

[J1s1 0OYYAIOIIUXCSI C OTPaHUUEHHBIMU BO3MOXKHOCTSIMU 3/JOPOBBSI: YMEHUe
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/AX TO3HAHUS BEIeCTB U
XUMHUUECKUX SIBJIEHU;



JUISL CJIeTIBIX U CaboBUAMIMX 00ydarolyuxcs: yMeHHe WCII0/Ib30BaTh
pesbepHO-TOUeUHYI0 cucteMy o0o3Hauenuit JI. bpaiins  pans  3ammcu
XUMHUECKUX (hOpPMY/JI.



TEMATHNYECKOE IVIAHUPOBAHUE
10 K/TACC

Ne
n/n

HaumeHnoBaHue
pa3fesioB U TeM
NporpamMMsbI

KosmmuecTBo uacoB

Bcero

KonTpo/ibHEIE
padoThI

IIpakTHyeckue
padoThI

dnekTpoHHbIe (UG poBHIe)
oOpa3oBaTe/IbHbIE PeCypChI

Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMHUH

1.1

ITpeamert
OpraHU4ecKoM
xumuu. Teopus
CTPOEeHUs
OpraHUYeCcKHux
coeuHeHMM A. M.
bytneposa

WTtoro no paszeny

Pazpen 2. YriieBoaopo/bl

2.1

ITpenenbHbIe
yIJIeBOJ0POAbI —
aJIKaHbl

2.2

HerpegesnbHbie
yIJIEBOJ0PO/bL:
aJIKeHbl,
asKaJiueHsl,
aNIKVHBI

2.3

ApomMatuueckue




YTJIEBOJIOPO/bI

IIpupogHsle
54 VICTOYHUKU 3 1
yI/J1€BOJIOPOZIOB 1
ux nepepaboTKa
Wtoro no pa3zpeny 13

Pazpen 3. Kuciopoacoaepikaijue opraHiuyeckie CoeUHeHUs

3.1 Cnnptel. eHon 3
Anbneruabl.
3.2 KapboHoBbie ;
KUCJIOTBI.
CrnoskHble 3¢upbl
3.3 YraeBofpbl 3 2
Wtoro no pa3peny 13

Pa3pgen 4. A3oTcopeprkaim

€ opraHnvyeckKue CoeJUHEeHUs

AMUHBI.
4.1 AMMHOKHUC/IOTEIL. 3
benku
Wtoro no pa3peny 3

Pa3pgen 5. BeicokoMo/1eKy/IsIpHbIe COe{UHEeHUs

[TmacTmaccel.
5.1 2
Kayuyku. BosokHa
Wtoro no pa3zpeny 2




OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPO'PAMME

34




11 K/TACC

HauMeHoBauue Ko/sinyecTBO yacoB
No dnekTpoHHbIe (UG poBbIe)
Pa3/ie/IoB H TEM KoHTpo/bHBIE IIpakTHYeckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypPChI
NporpaMMel padoThI pPadoThI
Paszpen 1. TeopeTnueckre 0CHOBbBI XUMHH
CTpoeHure aTOMOB.
[Teproanueckuii
3aKOH U
ITeproanueckas
1.1 P 3
cucremMa
XUMHYECKUX
snemenTos /1. 1.
MenpeneeBa
CtpoeHue BelrleCcTBa.
1.2 MHoroobpa3sue 4
BellleCTB
XuMurueckue
1.3 6 1
peakuuu
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckasi XuMus
2.1 Mertanbl 1
2.2 Hewmetanbl 1
2.3 CBs3b

HeOopraHn4yeCkKux




OpraHrU4eCKux

Bell|eCTB
Wtoro no paspeny 17
Pazgen 3. XuMusa U )X13Hb

3.1 XUMUSA U KA3HDb 4
WToro no paspeny 4
OBLIEE KOJIMYECTBO 34

YACOB I1O ITPOI'PAMME







IIOYPOYHOE IVTIAHUPOBAHUE
10 K/TACC

No

Tema ypoka

KosinyecTBO yacos

KonTpo/bHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jdara
U3ydeHus

JJIEKTPOHHBIe
nu¢poBbIie
o0pa3oBaTe/IbHbIE

pecypchbl

[IpeameT opraHuueckoiu
XUMHH, €€ BOSHUKHOBEHHeE,
pa3BUTHeE U 3HaUEHUE

04.09.2025

Teopus cTpoeHus
OpraHUYecKrX COeJMHeHNH
A. M. Bytnepoga, eé
OCHOBHBIE T10JI0’KEeHHUs

11.09.2025

IIpencrasienue o
K/1accuukaum
OpraHuuecKHX BeleCTB.
Howmenknatypa
(cucremaTtuueckas) u
TPUBMAJIbHbIE Ha3BaHUS
OpraHuuecKHX BellecTB

18.09.2025

AJIKaHbI: COCTaB U CTPOEHUe,
TOMOJIOTHUYECKUU ps,

25.09.2025

MertaH u 3TaH —
MPOCTeUlLlIre MpeJCTaBUTeN
aJKaHOB

02.10.2025




AJIKeHbI: COCTaB U CTPOEHUe,
CBONCTBa

09.10.2025

OTU/IeH U NPOIujieH —
TIpoCTeNIlIre TIpe/CTaBUTeNN
a/JIKeHOB

16.10.2025

[MpakTueckas pabota Ne 1.
«IlonmyueHue sTvneHa U
H3yueHre ero CBOMCTB»

23.10.2025

Ankaauensl. byraguen-1,3 u
MeTunOyTagueH-1,3.
[TonyuyeHne CUHTETUYECKOTO
KayudyKa U pe3uHbl

06.11.2025

10

AJIKVHBI: COCTaB U
0COOEHHOCTH CTPOEHUs,
TOMOJIOTUYECKUU PsJ.
AuieTusieH — TPOCTeUILNMA
Tripe/iCTaBUTe/b aJIKUHOB

13.11.2025

11

Brruricnenus mo YPaBHEHHIO
XHMHUECKOMH peaknnmn

20.11.2025

12

ApeHnbl: 6€H307T U TOTYOJI.
TOKCHUUHOCTh apeHOB

27.11.2025

13

[eHeTHueCKasi CBS3b
yTJI€BOJIOPO/IOB,
TIpUHA/IJIeXKAIUX K
Pa3/IMUHBIM K/laccam

04.12.2025

14

[IpypoaHbIe UCTOYHUKHA

11.12.2025




YIJIEBO/IOPOZOB: NIPUPO/HBIN
ra3 U MomnyTHble He(TsIHbIe
rasbl, He()Tb U NIPOAYKTHI eé
nepepaboTKu

15

[TprposHbIe NCTOUHUKU
YIJIeEBOZIOPOZOB: NIPUPOHBIMN
ra3 U MoryTHble He(TSIHbIe
rasbl, He()Tb U MPOJYKThI eé
niepepadoTKH

18.12.2025

16

KonrpospHast paboTa mo
paszieny «YT/1eBoJ0pOAbD»

25.12.2025

17

[IpenenbHbIE OIHOATOMHBIE
CIIMPTBI: METAHO/ U 3TaHOJI.
Bogopopnas cBsi3b

15.01.2026

18

MHoroatomHsle CIIUPTHI:
3TW/IEHIJIMKOJIb U TJIUL|ePUH

22.01.2026

19

®deHoI: CTpO€HHE MOJIEKY/JIbI,
(bI/I3I/IIIECKI/Ie U XUMH4YeCKue
CBOﬁCTBa, MMprUMeEHEHKEe

29.01.2026

20

Anbperuzbl: hopManbaeru
Y aletanbjeruzi. ALeToH

05.02.2026

21

O/THOOCHOBHbIE TIpe/e/IbHbIe
KapOOHOBBIE KUC/IOTHI:
MypaBbUHast U YKCYCHast

12.02.2026

22

[MpakTueckast pabota Ne 2.
«CBOMCTBa pacTBOpa

19.02.2026




YKCYCHOUM KHCIOTBI»

23

CreapuHOBasi U OJIeMHOBAs
KHCJIOTHI, KaK
TIPe/ICTABUTE/TH BBICIIIMX
KapOOHOBBIX KHC/IOT

26.02.2026

24

MbU1a KaK COJM BBICIIHX
KapOOHOBBIX KHUCJIOT, MX
MO}OIIlee IerCTBUe

05.03.2026

25

Cro>kHble 3¢hHphI KaK
TIPOM3BO/IHbIE KAPOOHOBBIX
KUCTOT. ['MpOn3 CII0XKHBIX

3¢upoB

12.03.2026

26

JKvpel: rUIpON3,
NIpUMeHeHue,
OuosioruuecKasi poJib >KUPOB

19.03.2026

27

Yr/1eBoAbI: COCTaB,
KJ/lacCU(pUKaLHsl.
BaskHellllive Tipe/iCTaBUTENN:
IJIF0K03a, (DpYyKTO3a,
caxaposa

26.03.2026

28

KanMaJ'I U 11eJIJTF0J/103d KaK
MpUPOAHLIE MMOJIMMEPBI

02.04.2026

29

KonrpospHast paboTa mo
paspeny
«Kucnopopcozepsxaiye
OpraHuyecKye CoeZiIMHeHUs»/
Bcepoccutickasi

09.04.2026




npoBepouHasi paboTa

30

OO0r11ast XapaKTepUCTHUKA
a30TCOZep KaluX
OpraHUYecKUX COeAUHeHuH /
Bcepoccutickas
npoBepouHasi paboTa

16.04.2026

31

AMWVHBI: MEeTU/IAMUH U
dHUJINH

23.04.2026

32

AMHHOKHUCTOTBI KaK
amboTepHble OpraHUUecKue
COeIMHEHUS, UX
OuoIornuecKoe 3HaueHue.
ITenrtuabl. benku Kak
TIPUPOJHbBIE
BbICOKOMOJIEKY/ISIDHBIE
CcoeIMHeHUsI

30.04.2026

33

OCHOBHBIE TIOHATUS] XUMUU
BbICOKOMOJIEKY/ISIPHBIX
CcoeIJMHEeHUM

07.05.2026

34

OCHOBHBIE METO/IbI CUHTEe3a
BbICOKOMOJIEKY/ISIPHBIX
coeguHeHU. [TnacTMaccel,
Kay4yKHu, BOJIOKHa

14.05.2026

35

Pe3epBHbIi1 ypok

21.05.2026

36

pe3epBHbIN YPOK

28.05.2026

OBLIEE KOJIMYECTBO

36




YACOB I1O ITPOI'PAMME




11 K/TACC

N¢

Tema ypoka

KoauuecTBO 4acoB

KoHTpo/nHbIe
Bcero P
padoTsI

IIpakTHyeckue
padoTsI

Jdara
U3yYeHHs

JJIeKTPOHHBIE
nudpoBbIe
oOpa3oBaTe/bHBIE

pecypchbl

XUMHUUECKUH 371eMeHT. ATOM.
OneKTpoHHasi KOHPUrypaLus
aTOMOB

[Tepriognueckuii 3aK0H 1
ITepyoanueckas cucrema
XAUMUUeCKUX 3y1emeHToB [. U.
MeHpeneeBa, UX CBA3b C
COBpPeMeHHOW Teopuel CTpOeHUst
aTOMOB

3aKOHOMEpPHOCTH U3MeHeHUs
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U
VX COeIMHEeHUH M0 Ipynnam U
repuojiaM. 3HaueHue
IIepUOAYeCKOro 3aKOHa U
CUCTeMbI XUMUYEeCKUX 3/IeMEeHTOB
O.W1. MenpienieeBa B pasBUTUU
HayKu

CrpoeHue BellecTBa. XUMHUUeCKast
CB$I3b, €6 BU/Ibl; MEXaHHU3MbI
oOpa3oBaHMsI KOBaJIeHTHOM CBSI3U.




Bopopognas cBs3b

BasieHTHOCT®.
OJIEKTPOOTPULIATE/IbHOCTb.
Crenenb okucienus. Bemjectsa
MOJIEKYJIIPHOTO U
HeMOJIEKYJISIPHOTO CTPOeHUsI

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VICTUHHBIE U KOJJIOU/IHBIE
pacTBopbl. MaccoBasi ost
BeIL[eCTBA B PaCTBOPe

Krnaccudukaiiysi 1 HOMeHK/IaTypa
HeOpraHWYeCcKUX COeIMHeHUM.
I'eHeTHueckasi CBSI3b
HeOpraHuyeCcKux BeLecTB,
Pa3IMYHbIX K/1aCCOB

Knaccudukanys XuMruueckux
peakLyii B HeOpraHMuecKou u
OpraHu4eckou XUMHUU. 3aKOH
COXpaHeHHs1 MacChl BEL|eCTB;
3aKOH COXPaHeHHs Y TIpeBpalleHuUs
SHepryuu Npu XUMHUUeCKUX
peakiusxX

CkopocTb peaknuu. ObpaTHMbIe
peakuyy. X¥UMHUUeCKoe
paBHOBeCHe

10

[TpakTrueckas pabora Ne 1.
«BnusiHve pa3nnyHbIX (akTOpPOB




Ha CKOPOCTb XUMHUYEeCKOH
peaxIun»

11

OJIEKTPOJIUTUUeCKast
nucconuyanys. IToHsTre o
BOZOPOAHOM ToKa3aTesie (pH)
pacTtBopa. PeakLiyu MIOHHOTO
obmeHa. ['uipo/iM3 opraHUUeCcKux
Y HeOpraHWYeCcKUX BelleCTB

12

OxkucuTensHo-
BOCCTaHOBUTEJTbHbIE PEAKI[UH.
[ToHsATHE 00 3/1€KTpO/IH3E
pacryiaBoB ¥ pacTBOPOB COJIei

13

KontpospHast paboTa no paszgeny
«TeopeTrueckue OCHOBBI XUMUN»

14

MeTasnbl, UX MOJIOKEHHE B
[Teproanueckoi crucTeme
XUMUYeCKUX 371emeHTOB [1. M.
MenjeneeBa 1 0COOEHHOCTH
cTpoeHusi aToMoB. O01me
(hu3nuecKre CBOMCTBA MeTaslyIOB

15

CruiaBbl MeTasuIoB.
OIeKTPOXUMUUECKUM PSJ]
HarpsbkeHUH MeTaslyioB

16

XuMHUYecKre CBOIMCTBa
Ba)KHEUIIIUX MeTa/l/IOB (HaTpuu,
Ka/IMk, KaJIbLINKM, MarHuH,
aFOMUHUN) U UX COeJUHeHUMN




17

XyMUUecKre CBOMCTBA XpOMa,
MeJy U UX COeJUHeHUN

18

XvMHUUeCKUe CBOMCTBA LIUHKA,
JKeJie3a U UX CoeIMHeHUN

19

[MpakTrueckast pabota Ne 2.
"PereHue 3kcriepuMeHTa bHBIX
3ajiav 1o teme «MeTanabi»"

20

HemeTasnbl, UX MosioKeHHe B
[Teproanueckoi crucTeme
XUMUYeCKUX 371emeHToB [1. M.
MenjeneeBa 1 0COOEHHOCTH
CTPOEHMsI aTOMOB

21

dusnyeckre CBOMCTBa
HeMeTalJioB. AJIJTOTPOITUS
HeMeTasuIoB (Ha rpumepe
KHUCJIOPO/a, cepbl, hocdopa u
yriepoza)

22

XUMHUYeCKHe CBOIMCTBA rajoreHoB,
cepbl U UX COeMHeHU!

23

XyMHUecKre CBOMCTBA a30Ta,
(dhocdopa u ux coeMHEHU

24

XuMHUuecKre CBOMCTBA yIyiepoa,
KPeMHUS U UX COeUHEeHUM

25

[IprMeHeHre BayKHEUILINX
HEeMeTa/UIOB U UX COeIMHEeHUI

26

O0o00611eHre ¥ CCTeMaTH3aL[Us




3HaHUU 110 TeMe «HeMeTasnibh».
Briunicnenus mo YPaBHEHHUAM
XUMHNYeCKHUX peaKL[I/II‘/JI n
TEPMOXUMHNYECKHE paCIJéTbI

27

[MpakTrueckas pabota Ne 3.
«Perienne skcriepumeHTaIbHBIX
3aza4 no teme "Hemetasibl"»

28

KoHTposnbHast paboTa o TeMam
«Metamibi» u «HeMeTtanbi»

29

Heopranuueckue 1 opraHuuecKue
KUC/oTel. Heoprannueckue u
OpraHn4ecKre OCHOBAHUS

30

AmdoTepHbie HeopraHuJeckue 1
OpraHvuyecKye CoeIMHeHUs.
I'eHeTHueckasi CBSI3b
HEOPraHWYeCKUX U OpraHuveCcKux
BellleCTB

31

Posib xumun B obecrieueHUn
9KO0JIOTUUYECKOU, SHEePreTUUeCcKon 1
TUIL[EeBOM Oe30MacHOCTH, Pa3BUTHH
MeJIULIMHbI

32

I[MpeacTaBnienys: 06 00IUX
HaYYHbIX TIPUHLUIAX
TIPOMBIILIJIEHHOTO TIO/TyUeHust
Ba)KHEUIIIUX BeIecTB

33

UesioBeK B MUpe BeLeCTB U




MaTepHrajioB

34

XWMUS U 3710pOBbE YesloBeKa

OBHIEE KO/IMYECTBO YACOB I10

I[TPOI'PAMME

34







ITPOBEPSIEMBIE TPEEOBAHUS K PE3Y/IhTATAM OCBOEHMSA OCHOBHOUN OBPA30BATE/IbHOU

ITPOI'PAMMBI

10 K/TACC

Kop nposepsiemoro
pe3y/bTarTa

IIpoBepsiemble NpeAMeTHbIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOM 00pa30BaTe/ILHOM MPOrpaMMbl
cpejHero ooiero oopa3oBaHusA

1

TEOPETI/I‘JECKI/IE OCHOBBI OpFaHH‘—IECKOﬁ XMW

1.1

CdopMHUpOBaHHOCTh TIpeZCTaB/eHUM O XWMHUUYECKOW COCTaBJ/IsIIOIIed ecTeCTBeHHOHAyUHON KapTUHbI
MUpa, POJIM XUMHWH B TI03HAHUU SIBJIEHUH TIPUPOAbI, B (DOPMUPOBAHUH MBIIIIEHUS U KY/IbTYPbI INUHOCTH,
eé (yHKLMOHATBHON IPaMOTHOCTH, HeOOXOJUMOM [i/isi pellleHus] MPAKTUYeCKUX 3a/ad U IKOJIOTUUeCKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3ZI0POBBIO U IPUPOTHOM Cpefie

1.2

Bnazenune cuctemMoli XMMHAYeCKUX 3HAHWM, KOTOpasi BK/IHOUaeT: OCHOBOIO/Iaratolye MoHATUs (MoseKyia,
BaJIeHTHOCTb, 371eKTPOOTPULIATE/IbHOCTh, CTeNleHb OKUC/IeHUSs], XMMHUYecKast CBs3b, MOJIb, MOJISIDHAasl Macca,
MOJISIDHBIM 00BEM, YT/IepoAHBINA CKeseT, (YHKLMOHAAbHAs TPYIa, paJWKaa, W30Mepusi, H30MepHl,
TOMOJIOTUUECKUI psifl, TOMOJIOTH, YIJIEBOJOPOJbl, KUC/IOPOJ- M a30TCOoZep)Kaljue CoeJuHeHNs],
OvosIOTMYeCKr aKTHBHBIE BeljecTBa (YT/IeBO/IbI, KUPBI, O€/KH), MOHOMEp, TIONMMep, CTPYKTYPHOe 3BeHO,
BBICOKOMOJIEKY/ISIPHbIE COeZIMHEHUsI); TEOPUU U 3aKOHBI (TEOpUsi XMMUUECKOTO CTPOEeHHs OpraHn4yecKUx
BerlectB A.M. ByTsiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMUECKUI SI3bIK XUMUH, (DaKTO/IOTUUECKHe CBe/IeHUs
O CBOMCTBaX, COCTaBe, TOJyueHHHd U 0€30MacHOM HCII0/Ib30BAaHUM Ba)KHEMIIIMX HEOPraHWYeCKuX |
OpraHnYeCcKHX BellecTB B ObITY U MPAKTUUECKOH JIesTeTbHOCTH UesioBeKa

1.3

CchopMUPOBaHHOCTb yYMEHHWH BBISBASTb XapakTepHble TIPU3HAKW TIOHSITHM, YyCTaHAaB/IWBaTh WX
B3aMMOCBSI3b, HCIIO/b30BaTh COOTBETCTBYIOIIME TIOHSTUS TIPM OIMCAHWU COCTaBa, CTPOEHUS U
ripeBpallieHni OpraHuueckKux coeuHeHuH

1.4

chOpMHPOBAHHOCTh YMEHUM UCII0/Ib30BATh XUMHUUYECKYH) CUMBOJIMKY [I7Isl COCTaB/IeHUS] MOJIEKY/ISIPHBIX U
CTPYKTYPHBIX (Pa3BEépHYTOM, COKpaIlEHHOM) (POpMy/T OpraHMueCKUx BelleCTB U ypaBHEHUN XUMUUeCKUX
peakLyid, U3rO0TaB/AMBaTh MO/Ie/TM MOJIEKYJl OPraHUYeCKHX BelleCTB /ISl UUTFOCTPALMU UX XUMHUYECKOT0 U




IMPOCTPAHCTBEHHOI'O CTPOEHUA

1.5

CchopMUpOBaHHOCTb YMEHUI yCTaHaBIMBATh MPUHA/IEXKHOCTh U3YUYEHHBIX OPraHUYecKMX BeILecTB I10
UX COCTaBy U CTPOEHUIO K OIpe/le/IEHHOMY KjaccCy (rpyrre) coefMHeHUU (yrieBOAOpPOAbI, KUCIOPOJ, U
asoTcoZiepXkalliie  COeJlMHeHUsl, BBICOKOMOJIEKYJ/IIpHble COeJlMHeHus), JaBaTb WM Has3BaHUS IIO
cucrematrueckord HomeHknarype (IUPAC)

1.5

CchopMUpPOBaHHOCTb yYMeHHUsl OTpefieisiTb BUJbl XUMHAYECKOW CBSI3W B OpPraHUUeCKHUX COeJUHEeHUsX
(ovHapHbBIe U KpaTHBIE)

1.6

C(l)OpMI/IpOBaHHOCTB YMeHHA TIDUMEHATL: T10JIOKEHUA TE€ODUH CTPOEHHSA OPraHUUYEeCKHX BeleCTB A.M.
BYT]'IepOBa A1 00BSICHeHUsS] 3aBHCHMOCTU CBOICTB BelecTB OT HMX COCTdBd KW CTDPO€HHUA; 3dKOH
COXPdHEHHWA MdCChI BEIIECTB

YrneBopopoabl.  Kucnopoacopepkaiye W a30TCoJep)Kalljie  OpraHMuYeckue  COellHEeHUsl.
BbiCOKOMOEKyIsipHbIe COeIMHEeHMUSI

2.1

ChopMHUPOBAaHHOCTb YMEHWM TIPUBOJAWTH TPUBHA/IbHbIE HA3BaHUS OTAEIbHBIX OPraHUUeCKUX BeIeCTB
(3TWJIeH, TIPOTIWJIEH, alleTH/IeH, STUIEHIJIMKOJIb, T/WULEPUH, (eHos, (opManbJerus, areTaabAeruf,
MypaBbMHasi KHC/0TA, YKCyCHasi KHUC/IOTa, OJIEMHOBAasi KUC/IOTa, CTeapuHOBas KHCJIOTa, TJIHOKO3a,
bpyKTO3a, Kpaxmas, 1[eJUTi0/103a, TJTULIVH)

2.2

CdopmMHpOBaHHOCTb YMEHWIM XapaKTepu3oBaTh COCTaB, CTPOeHHe, (r3nuecKrie U XMMHUYecKue CBOWCTBa
TUMUYHBIX TIpeJCTaBUTe/ell pa3/WyHbIX KJ/IaCCOB OpraHMYecKuX BellecTB (MeTaH, 3TaH, 3TUJIEH,
TIpoOTIJIeH, areTuseH, OyTaguen-1,3, metunOyTaguen-1,3, 6eH30/, MeTaHOJ, 3TaHOJ, STU/IEHIJIUKOJIb,
I7IMLepUH, (eHos, aueTanbJerusl, MypaBbUHasi U YKCyCHasi KMCJIOThI, TJIFOKO3a, KpaxmaJl, Liesir/i03a,
aMUHOYKCYCHasi KMCJ/I0Ta)

2.3

CdopMHUpPOBaHHOCTbL ~ YMEHUS]  WIIOCTPUPOBATh  TeHETUUYeCKYI  CBSI3b  MeXAy  TUNWYHbIMU
Mpe/iCTaBUTEe/ISIMU  Pa3/IMUHbIX K/IaCCOB OpraHMYeCKHWX BelleCTB YpaBHEHUSIMH COOTBETCTBYHOLIUX
XUMUYECKHX peaki[uii C UCI0J/Ib30BaHHWeM CTPYKTYPHBIX (popmyii

2.4

CdopmMHUpOBaHHOCTb YMEHUS XapaKTepU30BaTb UCTOYHUKU YTIeBOJOPOJIHOTO ChIphsi (HeTh, MPHUPOJHBIN
ras, yrojib), CocoObl WX 1epepaboTKY U MpaKTUUeCKoe TIpUMeHeHre TIPOIyKTOB TiepepaboTKH




XuMHA U )KU3Hb. PacuéThl

3.1

CCl)OpMI/IpOBaHHOCTB YMeHI/Iﬁ B/1aJ€Thb CHUCTeMOM 3HaHUN 00 OCHOBHBIX METO[aX HAYUHOI'O ITO3HAHUA,
HCIMOJIb3YEMBIX B XMMHWHU I[IPU HU3YUYEHUH BELIECTB U XUMHWUYECKUX SIBJICHUI (Ha6n}0,quHe, HU3MepeHue,
SKCITepUMEHT, MO,E[EJ]I/IPOBHHI/IE), HCII0JIb30BaTh CUCTEMHBIE XUMUUECKHE 3HAHUSA /i1 TIDUHATHUA peH_IeHI/Iﬁ
B KOHKPETHbIX KU3HEHHbIX CUTYdALIUAX, CBA3dHHbLIX C BEILIECTBAMU YU UX TIPUMEHEHUEM

3.2

CdhopMupoBaHHOCTb YMeHU Co6/Ir0jaTh TIpaBuJIa MOJIb30BaHUS XUMHUYeCKOH TMoCy10i U 1abopaToOpHBIM
obopyJoBaHHeEM, a TakXKe TpaBWia oOpallleHus] C BellleCTBaMU B COOTBETCTBUM C WHCTPYKLUSIMH 10
BBITIO/THEHUIO JTaO0PaTOPHBIX XMMUYECKUX OTTbITOB

3.3

CCl)OpMI/IpOBaHHOCTB yMEHI/Iﬁ MM/IaHUPOBATL W BBITIOJIHATH XUMUUECKUM SKCIIepUMEHT (HpeBpaH_[eHI/IH
OpraHrMY4eCKuX BelleCTB IIpU HAl'PpeBaHWH, MOJ/IyUeHHe 3TU/I€EHd U U3yUeHHe ero CBOﬁCTB, KaueCTBeHHbIe
peaKllii OPraHUYeCKHrX BelleCTB, Ae€HATypaljus OesiKoB IMpy HAarpeBaHWH, IIBE€THLIE DeaKLUU 6EJ'IKOB) B
COOTBETCTBHUU C IIpABUIAMU TE€XHUKH 6e3omacHOCTH pr OGp&H.[EHHI/I C BelljeCTBaMHu U J'Ia60paT0prIM
OGOPy,Z[OBaHI/IEM; NnpeAacCTaB/IAThL Pe3yJ/IbTATbl XUMHWUYECKOTI'O 3KCIIEpUMEHTa B q)opMe 3dITMCH ypaBHeHI/Iﬁ
COOTBETCTBYIOIIHUX peaKL[I/Iﬁ n Cl)OpMYJII/IpOBaTB BBIBO/JIbI HA OCHOBE 3TUX PE3YyJ/IbTATOB

3.4

CchopMUpPOBaHHOCTb YMEHUM TPOBOJUTE BBIUMC/IEHUS 110 XMMHUYEeCKUM ypaBHEHHsIM (Macchl, 00BEMa,
KOJIMYeCTBa MCXOZHOTO BelllecTBAa WM TPOAYKTa peakiUy 10 U3BECTHbIM Macce, 00bEMY, KOTUUYECTBY
OJIHOTO U3 UCXO/IHBIX BeleCTB WU NPOAYKTOB PeaKLvn)

3.5

ChopMUpPOBaHHOCTb YMEHUM KPUTUUYECKM aHaIU3MpOBaTh XMMHUUECKYI0 UH(QOpMAaLHIo, MOAyYaeMyH U3
pa3HbIX MICTOYHMKOB (CpeZicTBa MacCcOBOM MHpOpMaLuK, ceTb VIHTEepHeT U Ipyrue)

3.6

CcdhopMUpOBaHHOCTb YMeHHI COOJTIOATh MPaBUia SKOJIOTHUeCKH 11e/iec000pa3Horo moBefieHus: B ObITy U
TPYZOBOM [leATelIbHOCTU B Lie/ISIX COXPaHEHUsl CBOero 3/0pPOBbsl U OKpY)Karollleid TIPUPOJHOU Cpejibl,
0CO3HAaBaThb OMNAaCHOCTb BO3[E€HCTBUSI Ha >KUBble OpPraHM3Mbl OMNpe/e/EHHBIX OpraHMYeCKUX BeLeCTB,
noHWMasi cmbica mnokasaTens [IJK (mpesenbHO [0OMyCTHMOM KOHLIEHTpALUMM), MOSICHSTh Ha IpUMepax
CrocoObl YMEHbBIIIeHUs U TTPeJOTBPAL[eHHsT UX BPeIHOTO BO3ZIeHCTBHUS Ha OPraHW3M YesloBeKa

11 KJIACC




Kop npoBepsiemoro
pe3y/ibTara

IIpoBepsiemMble MpeMeTHbIE pe3y/IbTaThl 0CBOEHHs 0CHOBHOM 00pa30oBaTe/IbHOM MPOrpaMMblI
cpeAHero oouiero oopa3oBaHus

1

TEOPETI/I‘—IQCKI/IE OCHOBBI XMMHUH

1.1

Bnagenue cructemol XMMHUUeCKHUX 3HAHWM, KOTOpasl BK/TFOUAEeT: OCHOBOIOJIAraroIyie TOHATUS (XUMUUeCKUN
3JIEMEHT, aToM, 3JIeKTPOHHasi 000/I0UKa aToma, S-, p-, d-37IeKTPOHHbIE OpPOWTaNM aTOMOB, MOH, MOJIEKYJIa,
BaJIEHTHOCTb, 3/IeKTPOOTPULATE/IbHOCTb, CTEleHb OKWC/IEeHUs], XUMHAYeCKasi CBsI3b, MOJIb, MOJISIPHAasl mMacca,
MOJISIDHBI ~ 00BEM, KPHUCTA/UTMYECKAsl PeMIéTKa, THIbI XUMUYECKUX peakluil  (OKMCIUTeTbHO-
BOCCTaHOBUTE/IbHBIE, 3K30- W JHJOTEPMHUECKUEe, PEeaKIMd WOHHOTO OOMeHa), pacTBOp, 3/EKTPOJIUTHI,
HEe3JIeKTPOJIUTBI, 3/IeKTPOJIMTAYECKasi AUCCOLMALUS, OKUCIUTE/b, BOCCTAHOBUTE/b, CKOPOCTh XMMHUYECKOU
peakiuy, XUMHUUeCKOe paBHOBECHE); TeOpPUM M 3aKOHbI (Teopusi 3/7eKTPOJIMTUYECKOW AWCCOLMALIUU,
[Tepuoguueckuit 3akoH [I.MI. MeHzeneeBa, 3aKOH COXpaHEHUs] MacChl), 3aKOHOMEPHOCTH, CHMBOIMUECKUN
S3bIK XUMUH, (HaKTOIOTUUECKHe CBEIEHUS O CBOMCTBAX, COCTaBe, MOTyUYeHNH 1 0e301acHOM HCIT0/Tb30BaHUM
B)XHEUIIINX HEOPTaHMUECKUX BEITIECTB B ObITY U MPAKTUUYECKOU IeATe/TbHOCTH YeI0BeKa

1.2

ChopMUpPOBaHHOCTb yYMEHUM BBLISIBISITH XapaKTepHble MPU3HAKU U B3aUMOCBSI3b M3yUEHHBIX TOHSATHH,
MPUMEHSTb COOTBETCTBYIOIIME TIOHSTUS TPU OMKCAaHUM CTPOEHHUsI U CBOMCTB HEOPraHUUeCKUX BelecTB U
VX TIpeBpallleHHi; BbISB/SATh B3aUMOCBSI3b XUMUUECKUX 3HAHUM C TIOHATHSIMU U TIPe/CTaB/IeHUSIMU [IPYTUX
eCTeCTBeHHOHAYYHbIX MPeJIMETOB

1.3

Bna,quHe OCHOBHBIMKU METOJaMH HAYUHOI'O IMO3HAHHA BeIeCTB U XMMHUYECKUX SIBJIEHUI (HaGJ’IIOAEHI/Ie,
Hn3MepeHue, SKCIiepuMeHT, MO,I:[Q]'II/IPOBEIHI/IE)

1.4

CchopMUpOBaHHOCTL YMEHU OMpefie/siTh BaJeHTHOCTb U CTelleHb OKWUC/IEeHUS] XMMUYeCKUX 3/1eMEHTOB B
COeZIMHEeHUSIX Pa3/IMUHOr0 COCTaBa, BMJ XUMHMUECKOW CBSI3W (KOBasjleHTHas, MOHHas, MeTa/nyeckKas,
BOJIOPOJiHasl) B COeAVHEHMSX, TUI KPUCTa//IMUeCKOW pelléTKM KOHKPeTHOro BelljecTBa (aTOMHas,
MOJIeKYJ/IsIpHasi, IOHHasl, MeTaslyInJecKas)

1.5

CdopMUpOBaHHOCTh yYMEHWM oOripefieNisiTh XapakTep cCpefibl B BOJHBIX pacTBOpaxX HeOpraHUUeCKUX
coeJIMHEeHUM

1.6

CchopMUpOBaHHOCTb YMeHHs KJ1aCCU(ULIMPOBaTh XMMUUECKHe peakLiuU 110 pa3/IMuHbIM NpU3HaKaM (Uucity




M COCTaBy pearvpyroljux BelecTB, Tera0BOMYy 3((eKTy peakldd, W3MeHeHHUIO CTereHell OKHCIeHUs
3/1eMeHTOB, 06PaTUMOCTH peaki[iM, yuacTHIO KaTaan3aTopa)

1.7

Cq)OpMI/IPOBaHHOCTb YMEHI/II‘/JI COCTaBJIATb YPdBHEHUSA peaKL[I/Iﬁ PAa3/IMYHBIX TUIIOB, IMOJ/IHbIE U COKpaH_[éHHbIe
YPaBHEHUA peaKuHﬁ HMOHHOI'O O6M€Ha, YUUTbIBadA yCJ/IOBUS, ITPU KOTOPBIX 3TU P€aKLUKU UAYT 10 KOHId

1.8

CcdhopMUpOBaHHOCTb YMEHUM TPOBO/IMThL Peaklvu, TOATBep)KJatolllie KaueCTBeHHbIA COCTaB pa3/MYHbIX
HeopraHMueCKuX BeILeCTB, PaClo3HaBaTh OMBITHLIM MYTEM HOHBI, TIPUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HeopraHMueCcKuX BelllecTB

1.9

C(l)OpMI/II)OBaHHOCTb YMEHI/Iﬁ PaCKpBIBATL CYIIHOCTH OKUC/IMTE/IbHO-BOCCTaHOBUTE/IbHBIX peaKqu/i
ocpejCTBOM COCTaBJ/IEHWA 3JIEKTPOHHOTI'O OaslaHca 3TUX peaK]_[I/Iﬁ

1.10

CchopMUpPOBaHHOCTb YMeHHUM OOBSICHATH 3aBUCMMOCTb CKOPOCTH XHMHUECKOW peakLWH OT pa3/IdyHbIX
(hakTopoB

1.11

CchopMUpPOBaHHOCTb YMeHHH 00BbSCHITh XapaKTep CMelljeHUsi XUMUYeCKOT0 PaBHOBECHsI B 3aBUCUMOCTHU OT
BHellIHero Bo3zencTBys (npuHuun Jle [lartensbe)

OO011iast 1 HeopraHUYecKast XUMUST

2.1

CdopMUpoBaHHOCTh yMeHHM packpbiBaThb cMbica [lepuoaunueckoro 3akoHa [.V. MeHjeneeBa u
JIEMOHCTPUPOBATh €ro CUCTEMaTU3UPYIOIYI0, 00bSICHUTETBbHYIO U TIPOTHOCTHUUECKYI0 (PYHKIIUN

2.2

CdopMHUpOBaHHOCTh YMEHUI XapaKTepU30BaTh 3/IEKTPOHHOE CTPOeHHe aTOMOB XUMHUUYECKUX 3/1IeMeHTOB 1—
4 nepuogos [lepuoguyeckoil cucTeMbl XUMUUYecKux 31emMeHTOB .M. MeHjeneeBa, MCMO/b3ysl MOHATHUS
«S-, p-, d-371eKTPOHHBIE OpPOUTA/N», «3IHEpreTHUYeCKre YPOBHU», OOBSCHATh 3aKOHOMEPHOCTH W3MeHeHHsI
CBOMCTB XWUMUUYECKHX 3JIEMEHTOB W WX COeJMHEeHMM MO0 TepuoiaM M rpynnam lleproanueckoil cucTeMbl
XAMUYeCKUX 3yiemeHToB I.11. MeHeneeBa

2.3

CchopMUpOBaHHOCTb ~ YMEHMM  XapakTepu3oBaThb  (OMMChIBaTh)  OOIMe  XWMHUUeCKHWe  CBOMCTBa
HEOpraHWuUeCKUX BeIeCTB Da3/MUHBbIX K/acCoB, TIOATBEPXKJaTh CYILeCTBOBaHWE TIeHeTHYeCKOW CBSI3U
Me>XX/Ty HeopraHMueCKMMHU Bell[eCTBaMU C TTOMOIIIbI0 ypaBHEHUM COOTBETCTBYIOLIMX XUMUUECKHUX peakiui

2.4

CchopMUpOBaHHOCTb YMEHWH yCTaHaB/IMBATh [IPUHA/JIEXKHOCTh HEOPraHMUeCKUX BelecTB 0 UX COCTaBy K
orpeieIHHOMY Ksaccy (rpynme) coefiiHeHMM (IIPOCThble BelljeCTBa — MeTa/Ibl U HeMeTasllbl, OKCHUJB,




OCHOBdHUA, KMCJ/IOTHI, HMQ)OTeprIe TMAPOKCHHI, COJII/I)

2.5

ChopMUpOBaHHOCTh YMEHUH UCIIO/b30BaTh XMMUUECKYI0 CUMBOJIMKY [/l COCTaB/ieHHsl ()OpMYJT BellecTB
M YypaBHEHUW XUMHWYECKHUX peakUui, cucreMatruueckyro HoMmeHknatypy (IUPAC) u TpuBUasibHbIE
Ha3BaHUsl OT/eE/JbHbIX HEOpraHWYecKWX BelleCcTB (yrapHbIM Tra3, YrJeKWC/IbI Tra3, aMMHaK, raiéHasi
W3BeCTh, HerallléHast U3BeCTh, TUTheBasi COJja, MUPUT U JPYyTrHe)

2.6

CchopMUpOBaHHOCTb ~ YMEHMM  XapakTepu3oBaThb  (OMMChIBaTh)  OOIMe  XWMHUUeCKHWe  CBOMCTBa
HeOpraHWUeCKUX BeIeCTB Da3/IMUHBIX K/acCoB, TIOATBEepXK/JaTh CYILeCTBOBaHWE TIeHeTHYeCKON CBSI3U
Me>XX/Ty HeopraHMueCKMMHU Bell[eCTBaMU C TTOMOIIIbI0 ypaBHEHUM COOTBETCTBYIOLIMX XUMUUECKHUX peakLui

2.7

CchopMUpOBaHHOCTb YMEHW TJIAHUPOBAaTh W BBITIOJHATE XUMHUECKHM 3KCTIepUMeHT  (pas/ioykeHue
MepoKCcH/a BoA0po/a B MPUCYTCTBUU KaTaau3aTopa, orpefie/ieHue Cpeibl paCTBOPOB BeLLeCTB C ITOMOLLbIO
YHUBEPCAAbHOTO MHJAMKATOpa, BJ/MSIHUE pa3/MUHbIX (PAaKTOPOB HAa CKOPOCTb XUMMUECKOW peakLvy,
peaki[ii MOHHOTO 00MeHa, KaueCTBeHHbIe PeakIMy Ha Cy/ibdat-, KapOOHaT- U XJIOpU/-aHUOHBI, Ha KATUOH
aMMOHMS], pellieHHe SKCIiepuMeHTabHbIX 3a/jau 1o TeMaM «MeTanbi» U «HeMeTasnbi») B COOTBETCTBUU C
TpaBW/IaMU TeXHUKW 0e30racHOCTH MpH oOpalleHry C BellecTBaMHU U J1abopaTOpHBIM 000py/j0BaHUEM;
TIpe/ICTaB/sTh pe3y/bTaTbl XMMAYEeCKOTr0 SKCIieprMeHTa B (opMe 3aliCH YpPaBHEHUM COOTBETCTBYIOLUX
peakiyii 1 popMy/IMPOBaTh BBIBO/bl HA OCHOBE 3TUX Pe3y/bTaToB

2.8

CdhopMHpOBaHHOCTh YMEHHMM COOJIIO/IaTh TpaBU/Ia MOMb30BaHUS XUMUUECKOM TIOCyA0oN U 1abopaToOpHBIM
obopyJoBaHHeM, a TakXKe TpaBWU/Ia OOpallleHWsl C BelljeCTBaMH B COOTBETCTBUM C WHCTPYKLUSMHU TIO
BBITOJIHEHUIO J1TaO0PaTOPHBIX XUMHUYECKUX OTThITOB

2.9

CdopMHUpPOBaHHOCTh ~yMEHMM XapaKTepu30BaTb XUMHUYECKHWe TMpPOLeCChl, JieXkallue B  OCHOBe
TIPOMBIIIJIEHHOTO TIOJTyYeHHs] CePHOM KUC/IOThI, aMMHaKa, a TakKe C(hOPMHPOBAHHOCTh TPe/CTaB/IeHul 00
0OIMX HAaYUHBIX MPUHIUIIAX U 9KOJIOTHUECKUX MPoOIeMax XUMAUYECKOro IMPOU3BO/ICTBA

XUMHA U )KU3HB. PacuéTrl

3.1

CdhopMUpOBaHHOCTD Mpe/ICTaB/IeHUM 0 XUMUUECKOW COCTaB/IsitOLLel eCTeCTBeHHOHAYYHOM KapTUHBI MUPa,
PO XMMHHU B TIO3HAHUM sIBJIEHUW MPUPO/bI, B (POPMUPOBAHUM MBILIIEHHSI U KYJIbTYPbI JIMUHOCTH, eé
(YHKI[MOHAIbHOM TPAaMOTHOCTH, HeOOXOAWMOW [/Isi PeIIeHHus] TMPaKTHUeCKWX 3ajau M SKOJ0TUYeCKH




000CHOBAHHOT'O OTHOILLIEHUSI K CBOEMY 37I0POBBIO M IIPUPOJHOM Cpejie

3.2

CchopMUpOBaHHOCTb YMEHHI KPUTMYECKU aHa/lIM3MpOoBaTh XMMHUUECKYH) WH(OpMalio, MojyuyaemMyro U3
PasHbIX UCTOYHUKOB (Cpe/iCTBa MaCCOBOW KOMMYHHUKALMH, ceTb VIHTepHeT U pyrue)

3.3

CdhopMUpOBaHHOCTb YMeHHWH COO/I0aTh TpaBUjia SKOJIOTHYECKU 11esieco00pa3Horo TMoBe/ieHus B ObITY U
TPYZ0BOM JleITe/TbHOCTH B LieJIIX COXPaHeHUsl CBOEro 37,0POBbs U OKPY Karolliei MPUPOAHON Cpe/ibl

3.4

Oco3HaBaTh OMAaCHOCTb BO3/IeMCTBUSI HA >KMBble OPraHU3MbI OMpe/le/IEHHBIX BeIeCTB, MOHUMAasi CMbIC/
nokasarenss [1[IK, MosicHATHL Ha MpUMepax CrocoObl yMeHbILIeHWSI U TIpeJOTBpAIlleHUss WX BPeAHOTO
BO3/IeliCTBUSI HA OPraHU3M uejloBeKa

3.5

CdopMHpPOBaHHOCTb yMEHUW TMPOBOAUTH BBIYMC/IEHUSI C MCIOIb30BaHUMEM TIOHSTUSI «MaccoBasi JoJisi
BellleCTBa B pPacTBOpe», 0ObEMHBIX OTHOIIIEHWH Ta30B MPU XUMUYECKHUX peaki|sX, MacChl BelleCTBa WU
00bEMa ra3oB M0 M3BECTHOMY KOJMUECTBY BeIlleCTBa, Macce WU OOBEMY OJHOTO W3 yuyaCTBYIOIIUX B
peakiuM BellecTB, TerioBoro 3(dd@ekTa peaklyMyd Ha OCHOBE 3aKOHOB COXPaHEHMs MacChl BeILeCTB,
TipeBpalleHNsi U COXpaHEeHUs] SHePryur




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)XKAHUSA

10 KJIACC
Kop, IIpoBepsieMblii 371IeMEHT CO/lepP)KaHUA
1 TeopeTuueckrie OCHOBBI OPraHU4YeCcKOr XUMHUU
11 [TpesMeT opraHMuecKOW XMMHUK: eé BOSHUKHOBEHUE, pa3BUTHUE U 3HauUeHue B [0JIyYeHHNH HOBBIX BellleCTB U MaTepuasoB.
' Teopusi cTpoeHNs opraHuueckux coefuHeHn A.M. ByTiepoBa, e€é 0CHOBHbIE MOJI0XKEHUSI
1o CrpykTypHble (GOpMy/bl OpraHuueckux BelecTB. ['omosorus, n3omepus. XuUMuYeckass CBfI3b B OpraHMYeCKUX
' CoeZIMHEeHUSIX — O/IMHAapHble U KpaTHble cBA3U. [IpejcTaBieHre o KaaccupuKalui OpraHiyeCKUX BellecTB
13 HomeHKknaTypa opraHM4eckyux coeZJMHeHUH (CHCTeMaTHyecKasl) M TPUBHa/bHbIe Ha3BaHUsl Ba)KHEUILIMX Mpe/icTaBUTesel
' KJ/IaCCOB OpPraHW4eCcKUX BelljecTB
2 YrneBogopozsl
51 AJKaHBI: COCTaB U CTPOeHUe, FOMOJIOTMYeCKUl psifl. MeTaH U 5TaH — IpoCTeHIle pe/ICTaBUTe/N ajJKaHoB: (pr3hvYecKye
' Y XMMHUUYeCKHe CBOMCTBA (peakl{MM 3aMellleHHs] U TOpeHMtst), Hax0)K/leH!e B NIPUpOo/e, NoJlyyeHre U IpUMeHeHue
AJKeHBI: COCTaB U CTPOeHHWe, T'OMOJIOTMYEeCKUM psf. OTWIeH U MpOINWIeH — MNPOCTelllve Ipe/CTaBUTeN aJlKeHOB:
2.2 ¢usnyeckie W XUMHUYECKHe CBOMCTBAa (peakUUy THAPUPOBAaHUs, Ta/JOTeHUPOBAHUS, THUJpaTaliiy, OKUC/IeHUS |
TI0JIMMEepU3aliK), TI0JIyuyeHre U IPUMeHeHne
53 Ankamuensl: OytagneH-1,3 u MeTwnOyTagueH-1,3: CTpoeHWe, BaKHeMIIMe XWMWYeCKWe CBOWCTBa (peakiust
' rosiuMepusaiuy). ITosyyeHue CMHTETHYECKOro KayyyKa U pe3uHbl
AJIKAHBI: COCTaB U 0COOEHHOCTH CTPOEHWMsI, TOMOJIOTHUeCKUH psifi. ALIeTU/IeH — MPOCTEHIIN TTpeJiCTaBUTeNb aIKUHOB!
24 COCTaB, CTpoeHHe, (pu3Mueckue W XHMMHUUeCKHe CBOMCTBA (peaklMM TM/PUPOBAHMS, TajOreHUpPOBaHUsl, THZpaTalivy,

rOpeHws), NoJIyuyeHre U NpuMeHeHne




2.5

Apensbl. beHson: cocTaB, cTpoeHue, (pU3MYecKrue U XMMUYeCKHe CBOMCTBA (peakLyy rajloreHupOBaHusl U HUTPOBaHUS),
rnojsiyueHve W TnpuMmeHeHWe. Tojyomn: cocTaB, CTpoeHWe, (U3MUeCKMe W XUMHUUYeCKHMe CBOWMCTBAa (peakuuu
rajJioreHMpoBaHysl U HUTPOBAaHUS), IMOy4yeHWe U MprMMeHeHHe. TOKCUYHOCTb apeHOB. ['eHeTHuecKas CBSI3b MeXIY
yr€BO/I0PO/iaMH, TIPUHA/JIeXaIMMU K pa3/IMYHbIM KaccaM

2.6

[TpupoiHbIe UCTOUHHKU YT/IeBOAOPOOB. [IpupoHbIiii Ta3 u mornyTHbie HedTsHbIe ra3bl. HedTh 1 eé mpoucxoxaeHue.
CriocobOb1  1epepaboTKM  He(hTH: TEpPeroHKa, KPEeKWUHr (TePMUYECKHMH, KaTaUTUUeCKWH), THMpou3. I[IpoJyKThI
nepepaboTKU HeTH, UX IPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHbIH yro/b ¥ IPOAYKTHI €ro nepepaboTKu

Kucnopogcozepskaiye opraHdueckye CoeJuHeHUs

3.1

Hpe,ﬂ[eanbIe OAHOAaTOMHbI€ CITUPTHI. MeTaHO ¥ 3TaHOJI: CTpo€eHue, Cl)I/I3I/IHECKI/Ie 1 XUMHUUYECKHe CBOMCTBA (peaKL{I/II/I C
dKTMBHBIMHU Me€Td/l/laMH, Tda/I0Or€HOBOAOPOAdMH, FOpEHI/IE), MMpUMEHEHNE. BO,Z[OPO,E[HLIG CBA3HU MeXAYy MOJIEKYy/laMHU
CITUPTOB. ﬂeﬁCTBHe METdHOJIa U 3TAHOJId HAa OPraHMU3M 4eJIOBEKd. MHoroatomMHbIe CIMTUPTHI. OTHUJIEHT TUKOJIb U rJIMLEePUH:
CTpO€HHue, CI)I/I3I/I‘—IECKI/IE U XUMHUUeCKHe CBOMCTBA (BBaHMOAEﬁCTBHe CO IEeJIOYHBIMH META/VIdMH, KaYeCTBEHHAs pedKIUA
Had MHOT'OdTOMHbI€e CHI/IPTBI). ,HEIZCTBHE Ha OpraHr3M 4eJIOBEKd. HpI/IMEHEHI/Ie TJIMLEPHHA U OTUJIEHTTIMKOJIA

3.2

deHO: CTpOEHME MOJIEKYJIbl, pU3ndyecKre U XMMHUUecKre cBoicTBa. TokcuuHOCTh (heHoma. [IpuMeHeHue dheHoma

3.3

Anbperuibl U KeToHbl. DopMasnbJerus, auetaablerus: CTpoeHue, (uU3Myeckre U XMMUUeCKUe CBOMCTBa (peakLUu
OKHCJ/IeHUs1 U BOCCTAHOBJ/IEHUsI, KaUeCTBEeHHbIe peaki|K), MoyueHre U ipuMeHeHne

3.4

O/HOOCHOBHBIE TIpeJie/ibHble KapOOHOBBIE KUC/IOTHI. MypaBbMHAas W YKCYCHas KUC/TOTBI: CTpOeHUe, (usnueckue u
XUMHWYeCcKre CBOWMCTBa (CBOMCTBa, oOIIve A/si Kiacca KHC/IOT, peakius 3TepuduKaiyu), TojgydyeHre U MpUMeHeHHe.
CreapuHOBasi M OJIeMHOBasi KMCJOThI KakK TIPeACTAaBUTE/NN BBICIIMX KapOOHOBBIX KHUCIOT. Mbla KakK COMM BBICIINX
KapOOHOBBIX KMCJIOT, MX MOIOIIIee ZIeliCTBHe

3.5

CnoxxHble 3¢Upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCAOT. ['Maposin3 ciiokHBIX 3¢upoB. Kupbl. ['Maponus >KUpOB.
ITprmeHeHue >xupoB. brooruyeckasi posib KUPOB

3.6

YrneBoAbl: COCTaB, KjacCU(pUKaLUs YIieBoAoB (MOHO-, IU- U TIoJMcaxapyubl). ['/lF0K03a — MpoCTeMilnii MOHOCaXapu/;:
0COOEHHOCTH CTPOEHUsI MOJIeKY/bl, hHU3NUecKre U XMMHUUYeCKre CBOMCTBA (B3auMo/eiicTBue ¢ ruapokcuaom meau(Il),
OKHCJIeHe aMMUaYHbIM pacTBOpoM okcuzia cepedpa(l), BoccraHoB/ieHUe, OpoKeHHe TJTFOKO3bI), HaX0XK/IeHHe B TIPUPO/Ie,
npuMeHeHue, Ouosoruueckasi posib. doTtocuHTe3. DpyKTO3a KakK H30Mep TJFOKO3bl. Kpaxmanm W 1ie/uTroso3a Kak




MpUPO/HBIe nojiuMepbl. CTpoeHre KpaxMasa U 1]e/it0ii03bl. Pusnueckre U XMMUUeCcKre CBOMCTBA Kpaxmasa (TU/poJin3,
KaueCTBeHHasi peaki[ysi C UOI0M)

4 A3oTcojeprKalye opraHuyecKkrie CoeJuHeHUs
41 AMVHOKUC/IOTBI KaK aM(OTepHble OpraHrueckrie coefuHeHUs. Pusnyeckue U XUMUYECKre CBOKWCTBa aMUHOKUC/IOT (Ha
' ripyuMepe rauiuHa). brosornueckoe 3HaueHWe aMUHOKUCIOT. [lenTup
49 Benku Kak NpUpoO/HbIe BbICOKOMOJIEKY/ISIDHbIE coefHeHusi. [lepBUYHasi, BTOpUYHAsi U TPeTUUHasi CTPYKTypa OeKoB.
' XuMHuecKue CBOMCTBa 6e/IKOB: TH/IPO/IN3, leHaTypaliys, KaueCTBeHHbIe peakiMu Ha Oenku
5) BBICOKOMOJIEKYJISIpHBIE COeVHeHNs
OcCHOBHbIE TIOHSITUSI XMMHM BBICOKOMOJIEKY/ISIDHBIX COEJUHEHWM: MOHOMep, IOJIMMep, CTPYKTYpHOe 3BeHO, CTelleHb
5.1 MoJIMMepU3aly, cpefHssi MoJieKy/spHasi macca. OCHOBHble MeTOZbl CHMHTE3a BbICOKOMOJEKYJIIDHBIX COeJUHEHUU —
TO/IMMepU3aLsl U NOJIMKOH/IeHCalus
5o OKcrepuMeHTalbHble METOZbl M3YUeHHsl BeleCTB W WX TpeBpallleHui: 03HaKoM/eHHWe C oOpa3liaMu MPHUPOJHBIX U
' HCKYCCTBEHHbIX BOJIOKOH, IJIaCTMACC, Kay4dyKoB. [lo/lyueHre CHHTeTUYeCKOrO KayuyKa U pe3rHbI
11 K/TACC
Kop, IIpoBepsieMblii 3/71eMeHT CO/lep)KaHUsA
1 TeopeTrnueckue 0CHOBbI XUMUHU
XUMHUYecKuil 37eMeHT. ATOM. Sapo aTtoMa, M30TOMBL. DIeKTPOHHAask 000/10Uka. JHepreTHueckue YpOBHH, MOJYPOBHH.
1.1 AToMHBIE OpbUTany, s-, p-, d-3nemMeHTbl. OCO6EHHOCTH pacripefiesieHus J1IeKTPOHOB 10 OPOUTA/IsIM B aTOMax 3/1eMeHTOB
TIePBbLIX UeThIPEX NMePUO/0B. DJIEKTPOHHAs! KOH(UIypalisi aTOMOB
1.2 [Teproanueckuii 3akoH U [lepuoanueckast cucTeMa XuMHUueckux 3jeMeHToB [I.U. MeHpeneeBa. CBsi3b IepuoIAYECKOT0

3aKOHa U [lepuojuueckoii cucTeMbl XUMHUeCcKuX snemeHTOB [I.V1. MeH/jeneeBa C COBpeMeHHOW TeOopuell CTPOeHUs
aTOMOB. 3aKOHOMEDHOCTH W3MEHEHHS CBOWCTB XUMHUECKUX 37IeMEHTOB M 00pa3yeMbIX WMU TIPOCTBIX U CJIOXKHBIX




BeleCTB I10 I'PpyIiiaM M repruojam. 3HaueHue rnepuogndyeckoro 3akKOHa B Pd3BUTHUHW HAYKKU

CTpOQHI/Ie BelecCTBa. XymMmuuecKasi CBSI3b. BI/I,E[bI XUMHUECKOH CBSI3U (KOBaJ'IeHTHaH HEMoJIApHasd W TI0JIIpHAsdA, MOHHaAa4,

1.3 MeTasinyeckas). VIOHbI: KaTUOHBI U aHWOHBL. MexaHn3Mbl 00pa30BaHuUsI KOBAaJIeHTHOM XUMUYeCKOU CBs3W (0OOMEeHHBIH U
JIOHOPHO-aKLIeNTOPHbIN). BogopoiHasi CBsi3b
1.4 BasieHTHOCTB. D/1eKTpOOTPULIaTeIbHOCTb. CTereHb OKUC/IeHUs
BeilectBa MOJIeKy/IIDHOTO U HeMOJIEKY/ISIDHOIO  CTPOeHMs. 3aKOH TIIOCTOSIHCTBA COCTaBa BelljecTtBa. THITbI
1.5 KPUCTA/I/IMUYECKUX PpelIETOK. 3aBUCMMOCTb CBOMCTBA BeLeCTB OT THIA KPUCTa/sIMyecKod peluéTtku. [loHsiTe O
JVCTIepCHBIX crcTeMax. VICTUHHBIe U KOJIZIOWHbIe pacTBOpbl. MaccoBast [0/ BelllecTBa B pacTBope
1.6 Knaccudukarus HeopraHnyeckux coeiiHeHUd. HoMeHK1aTypa HeopraHnyeCcKUx BellecTB
17 Xumunyeckass peakuus. Knaccrupukaiys XMMHAYeCKUMX peakldid B HeOpraHMueCcKOd M OpraHUuecKod XWMHU. 3aKOH
' COXpaHeHUs] MacChl BeleCTB, 3aKOH COXPaHeHUs U MpeBpalljeHus] SHePIrUU NpYU XUMMUYeCKUX peakLUsax
1.8 CKOpOCTb peakliyy, eé 3aBUCMMOCTb OT pa3/UyHbIX ()aKTOpPOB
19 Ob6patvMble peakiuu. XuUMHUUYeckoe paBHOBecre. DakTOpbI, BAMSIOIME HA COCTOSTHUE XWMHUYeCKOTO paBHOBECHS.
' [Tpunuyn Jle [larense
110 OrekTposMTHYecKasi Auccormalmst. CunbHble W cabble 371eKTponuThl. Cpefia BOJHBIX PACTBOPOB BEILECTB: KHC/Iasl,
' HeWTpasbHas, Ije/iouHast. Peaki[uy MIOHHOTO oOMeHa
1.11 OKuC/IMTeIbHO-BOCCTAHOBUTE/IbHBIE PeakL{uy
2 Heopranuueckasg xumMus
Hemetannel. [TonokeHue HemeTa/sioB B [lepuofuueckoi cuctemMe xuMuuyeckux snemeHToB .M. MeHzeneeBa U
2.1 0Cc00eHHOCTH CTPOeHHs1 aTOMOB. PU3NUeCKHe CBOMCTBAa HeMeTalsIoB. AJIJIOTPONHS HeEMeTasyIoB (Ha MpUMepe KUCI0PoAa,
cepsbl, hocdopa u yrieposa)
XuMuyeckre CBOWCTBA Ba)KHEHMIIMX HeMeTassioB (rajioreHoB, cephl, a3oTa, ¢ocdopa, yriepoja U KpeMHHUSI) UM UX
2.2 coelMHeHUM (OKCHUJOB, KHUCJIOPOACOJAepKalluX KUCIOT, BOAOPOJHBIX coeAuHeHuM). lIprumeHeHMe Ba)KHEWIIMX
HeMeTa/UIOB U UX COeIMHEeHU
2.3 Mertainnel. [Tonoxxenre MetauioB B [leprogrueckoi cicteMe XUMUUeCKHUX 37eMeHTOB [1.11. MenpgeneeBa. OcoOeHHOCTH




CTPO€HHA 3JIEKTPOHHBIX 000/I04eK aTOMOB MeTaJlJIOB. O6U_II/IE (I)I/IBI/I‘JECKI/IE cBoiictBa MetannoB. CrjiaBbl MeTajljIOB.
SJ'IEKTPOXI/IMI/IHGCKI/Iﬁ pPAA HaHpH)KEHI/Iﬁ MeTaJ/1JI0OB

XYWMUUeCKUe CBOMCTBA Ba)KHEWIIMX MeTa//IOB (HaTpWM, Ka/vi, Ka/lbliuid, MarHui, aJlOMHHWM, L[UHK, XPOM, >Kese30,

24 Me/ib) ¥ UX coeuHeHni. OOIIye crmocoObl MoyyeHus: MeTaaioB. [IpyuMeHeHre MeTasioB B OBITY U TEXHUKE
2.5 ['eHeTnueckasi CBSI3b HEOPraHUYECKUX BeLeCTB, TPUHAAJIeKaUX K Pa3/IMUHbIM KJlaccam
3 XUMUS U )KU3Hb
Ponmb xumuM B 00ecriedeHWM SKOJIOTMUECKOM, SHEpreTHUeCcKOod M IHUIIeBOM 0e30TacHOCTH, pa3sBUTHH MeAULIUHBI.
3.1 [ToHsiTHe 0 HAyYHBIX MeTOZAX MO3HAHUS BeI|eCTB U XUMUUEeCKUX peaKLvi
[TpeacraBnenys 06 OOIIMX HAaYUYHBIX MPUHIUIAX MPOMBIILIEHHOTO TIOJYUYeHHs] BaKHEHIINX BelrjecTB. Ue/loBeK B MUpe
3.2 BellleCTB M MaTepuasioB: BaKHEMIIMe CTPOUTe/IbHble MaTepuasibl, KOHCTPYKL[MOHHble MaTepuasbl, KpPacKu, CTeKJIO,
KepaMHKa, MaTepHasibl /IJIs1 /IeKTPOHHKY, HaHOMAaTepHasibl, OpraHuuecKyre U MUHepaabHble y100peHust
33 XuUMUSI U 37I0pDOBbE UeJIOBEKa: IIpaBH/Ia MCIIOMb30BAaHUS JIeKapCTBEHHBIX TIIperapaToB, IIpaBWia 0e30macHOro

HCI10J/Ib30BaHMS TPETapaTOB OBITOBOM XUMHH B HOBCE,E[HEBHOI‘/JI JKHU3HU




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLNECCA

OBA3ATE/IbHBIE YYEBHbBIE MATEPHUAJIbI AJIS1 YHEHUKA

METOJUYECKHUE MATEPUAJIbI VIS YUUTEJIA

O ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBbI CETH
NHTEPHET






