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PABOYASA ITPOI'PAMMA

yueOHOro npeamera «Xumusi. ba3oBblii ypoOBeHb»
auist obyuaromuxcst 10 - 11 kmaccoB



INTOSACHUTEJIBHAS 3AIINCKA

[lporpamMma MO XWMMHM Ha YypOBHe cpefiHero o0iero o6pa3oBaHUs
pa3pabotaHa Ha ocHoBe PeziepasibHOTO 3aKOHa OT 29.12.2012 Ne 273-®3 «O6
obpasoBanuu B Poccuiickoit ®epepauyn», TpeboBaHUN K pe3y/bTaTam
ocBoeHUs1 (efiepasbHOM 0Opa3oBaTeslbHOM TIPOrpaMMbI  CpefiHero 00IIero
obpazoBanus  (POII  COQO), mpeacraBneHHbIx B  DesepanbHOM
rocyzapctBeHHOM obpa3oBaresbHOM craHgapte COO, ¢ yuétrom Konremnimu
rpernojiaBaHus  yyebHOro  mpeaMera «XuMusi» B 0Opa3oBaTe/bHBIX
opraHm3anusix  Poccurickor — ®depepaiy,  pea/M3yIOIIMX  OCHOBHbIE
oOpa3oBaTe/ibHbIe TIPOrPaMMbl, 1 OCHOBHBIX TI0/IOXKeHHUM «CTpaTeruu pa3BUTHS
BocnuTaHusi B Poccuiickor ®Pegepaumu Ha nepuon no 2025 ropa»
(Pacnopsvkenue I[IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY TO/JIXOZI0B K pa3paboTKe MpPOrpaMMbl TI0 XUMUH, K OTIpe/ie/IeHUIO
obmieii crparerud oOyueHHs, BOCIHWTAHWS W Pa3BUTHS  OOYYArOIIUXCS
cpeAcTBaMHM yueOHOro TipegMeTa «Xumusi» s 10-11 kmaccoB Ha 6a3oBOM
YPOBHe  COCTaBW/IM  KOHLenTyanabHble TonoxeHus PIroc COO o
B3aMMOOOYC/IOB/IEHHOCTH Lie/ield, CO/lep)KaHWsi, pe3y/lbTaToB OO0yueHUs W
TpeOOBaHMM K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe obpa3oBaHue, roJjiyyaemoe BBIITYCKHUKaMU
o0111e00pa3oBaTe/IbHOM OpraHU3alvy, SIB/ISeTCS HEOTheMJIeMON YacTbi0 MX
obpa3oBaHHOCTH. OHO C/IyXKUT 3aBEPLIAIOLIMM OSTaroM pealu3alud  Ha
COOTBETCTBYIOL[EM €My 0a3oBOM YpPOBHE K/IHOUEBbIX LIEHHOCTeH, TPHUCYILHX
L[eJIOCTHOM CHUCTEMe XUMHUeCKOr0 o0pa3oBaHMs. OTU LIEHHOCTH KacaroTcs
TO3HAHWS 3aKOHOB TPUPOABI, (HOPMUPOBAHWS MHPOBO33peHUSI U  0OIIei
KyJIbTYphl Ue/ioBeKa, a TaKKe 3KOJ0ruuecku OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0pPOBBIO U TIPUPOAHOM cpefie. Peanu3yeTcst xumuueckoe obpa3oBaHue
o0yvamIlUXCcss Ha YpOBHe cpefHero o0ijero obOpa3oBaHUs CpeJCTBaAMU
yueOHOTO TmpeaMeTa «XUMHsI», COAep>KaHHWe U IIOCTPOeHHe KOTOpOro
orpejieJieHbl B TIPOrpaMMe 0 XMMHUM C YUETOM Crhelu(UKA HayKh XUMUH, eé
3HaueHUs B TIO3HAHUU MPUPO/IbI U B MaTepUa/IbHOM XU3HU 00I11eCcTBa, a Takxke C
yuéToM OOIMX Ijeied W TIPUHLUIIOB, XapaKTepU3YHIUX COBPeMeHHOe
COCTOSIHMEe CHUCTeMbl cpefHero obimiero obOpa3oBaHuss B Poccuiickoit
Depepanyu.

XuUMUs Kak 3IeMeHT CUCTeMbl eCTeCTBeHHBIX HayK UrpaeT ocobyro posib B
COBPEMEHHOW I[MBW/IM3ALMM, B CO3[JaHUM HOBOW 0a3bl MaTepuasbHON
Ky/AbTypbl. OHa BHOCUT CBOM BK/I3Z, B (OPMHUpPOBaHHE PpaLOHAIbHOTO
HAayyHOTO MBIIUIEHUs, B CO3[jaHMe LIeJIOCTHOTO TIpeACTaBjieHus 00
OKpy)Karol[eM MHpe KaKk O eJUHCTBe TIpUPOZBI W 4YeJloBeKa, KOTOpoe
dbopmupyeTcsi B XMMHMM Ha OCHOBE TIOHMMAaHMSI BeleCTBEHHOTO COCTaBa
OKPY’KaIOLLIero MUpa, 0CO3HAHHSI B3aUMOCBSI3H MEX/ly CTPOEHHEM BELL{eCTB, UX
CBOWCTBAMHU Y BO3MO>KHBIMH 00/1aCTIMU TIPUMEHEHHUS.

TecHO B3aWMOJEUCTBYSI C JADYTMMH €CTeCTBEHHbIMU HayKaMH, XUMUS
CTasla HeOTbeM/IEMOM YaCThbi0 MHDOBOUM KYJIBTYPbI, HEOOXOJUMBIM YC/IOBHEM
YCIIeITHOTO TPYJa U >KU3HU KaXKA0ro usieHa obiectBa. CoBpeMeHHasi XUMUS
KaK Hayka CO3WjaTeslbHasl, KaKk HayKa BBICOKMX TEXHOJIOTMM HarpaB/ieHa Ha
peieHye r100anbHBIX MPOO/IEM yCTOWUMBOTO DasBUTHS UeloBevecTBa —
CBIDbEBOM, HSHEpPreTUUecKOl, TMUIIeBOM, 3KOJ0TUYeckord 0e30MacHOCTH U
OXpaHbl 3/10POBBbSI.

B cootBeTcTBUM C OOIMMHU LeJISIMU M TIDUHLUTIAMU CPeJHero o0I1ero
oOpa3oBaHus cojiep)kaHue TipeaMera «Xumusi» (10-11 kmaccel, 6a30BbIi



ypOBEHb U3yUeHHs]) OPHEeHTHPOBAHO TPEMMYIIIECTBEHHO Ha OOIIeKy/IbTyPHYIO
MOATOTOBKY  oOydaromuxcs,  HeoOXOAWMYI0 UM /IS BbIpaOOTKU
MHPOBO33pDEHUYECKUX OPUEHTHPOB, YCIEIIHOr0 BK/IFOUEHUS] B )KH3Hb COLIMYMa,
MpOJo/DKeHUsT 00Opa3oBaHMS B pa3/MuHbIX  00/acTsX, He  CBSI3aHHBIX
HEIOCpPeICTBEHHO C XUMUEM.

CocTaB/isIiOIUMY  TIpeAiMeTa  «XUMUs» SIBISIFOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumusi» U «OOIjas W HeopraHhyeckasi XWUMUs», OCHOBHBIM
KOMITIOHEHTOM COZIep>KaHWsI KOTOPBIX SIB/ISIFOTCSI OCHOBBI 0a30BOM  HayKu:
cUCTeMa 3HaHWM 110 HeOpraHWUUeCKOH XMMUHM (C BKIFOUeHWeM 3HaHWM U3 0011ei
XUMUH) U OpraHuyeckou xumuu. @opMUpoBaHue JaHHOW CUCTeMbl 3HaHUH TPU
W3yueHUd TipegMera obecrieurBaeT BO3MOXXHOCTb PAaCCMOTPEHHUSI BCEro
MHOT000pa3usi BeIecTB Ha OCHOBE OOIIUX TMOHATHH, 3aKOHOB U TEOPHUH XUMUHU.

CTpyKTypa cojepkaHusi KypcoB — «OpraHudeckass xumusi» U «OO01as 1
HeopraHuyeckass XvMusi» c(opMUpoBaHa B TIporpamMme IO XMMUU Ha OCHOBe
CHUCTEMHOTO TIO[XOJa K H3y4YeHHWI0 yueOHOTO MaTepuana W 00yC/oBjeHa
HMCTOPHYECKM OOOCHOBAaHHBIM  pa3BUTHEM 3HaHWM Ha  OMpeJeIéHHBIX
TeOpPeTUYeCKUX YpPOBHSX. Tak, B KypCce OpraHH4YeCKOM XWMUU BelllecTBa
pacCMaTpUBalOTCS Ha YPOBHE K/IaCCUUYECKOW TeOPUU CTPOEHUs OpraHhueCcKUx
COeIMHEHWH, a TakKXe Ha YpPOBHE CTEPEOXUMHUECKUX U 3JeKTPOHHBIX
Tpe/ICTaB/ieHNd O CTpoeHWU BelrjecTB. CBefleHUSI 00 HM3yuaeMbIX B Kypce
BellleCTBax [al0TCsl B Pa3BUTUM — OT YIVIEBOJAOPOJAOB [0 CJIOKHBIX
OuvonornuecKd akKTUBHBIX COeAMHeHWA. B Kypce oOpraHuyeckol XUMHH
MOJIyYaroT pa3BUTHe CPOpPMHpOBaHHBIE HAa YPOBHE OCHOBHOTO 0O0IIero
oOpa3oBaHus TIepBOHAYa/bHble TIPEACTAB/IEHHUST O XUMHUYECKOW  CBSI3H,
K/1aCcCU(MKaAlMOHHBIX TPH3HAKaX BeleCTB, 3aBUCHMMOCTA CBOWCTB BeILIECTB OT
HX CTPOEHMs], 0 XUMUUECKON peakLuu.

ITosq HOBBIM YIJIOM 3peHHSI B TpeiMeTe «XHUMHS» 0a30BOT0 ypOBHS
paccMaTpuBaeTCsl HM3yueHHBbIM Ha ypOBHE OCHOBHOrO o00Iiero ob6pa3oBaHUS
TeOpeTUYeCKU marepuaq U (PaKTOIOrhUeCcKue CBelleHusi O BelllecTBax |
XUMHUUECKOHN peakimu. Tak, B 4aCTHOCTH, B Kypce «O011as ¥ HeopraHAyeckast
XUMHsI» O0OYyUaroIuMcs TIPeIOCTaB/ISIeTCS BO3MOYKHOCTh OCO3HATh 3HaueHHe
MePUOANUeCKOTO 3aKOHa C OOIeTeoOpeTHUYeCKMX U MEeTOZO00TrHUeCKUX
TIO3UIMH, TTy0)Ke TIOHATh UCTOPUUYECKOe WU3MeHeHHe (byHKL[HI‘/'I 9TOr'0 3aKOHA —
oT 006001aroLLel 10 OOBACHSIIOLLEH U TIPOTHO3UPYIOLLEH.

EgvHas cucteMa 3HaHMKA O BaKHEMIIIMX BelllecTBaX, MX COCTaBe,
CTPOEHUH, CBONCTBAaxX W TIPUMEHEHUH, a TakKKe O XMMHYEeCKUX peakI[usix, UX
CYLLIHOCTA M 3aKOHOMEDHOCTSIX MpPOTeKaHusl AorojHsieTcs B Kypcax 10 m 11
KJIaCCOB 3/IEMEHTaMM COJeP>KaHUsl, WMEIOLIMMU KYJIbTYPOJIOTUYECKUN U
MPUK/IaIHOM XapakKTep. DTU 3HAHUS CHOCO6CTBy1-OT TIOHUMAaHHUIO B3aIMOCBS3U
XMMHU C [PYTMMU HayKamu, DacKpbIBAalOT €€ posib B [103HaBaTe/ILHOU U
TIPAKTUYECKOH JesiTe/IbHOCTU YeioBeKa, ClIoCOOCTBYIOT BOCTTUTAHUIO yBa)KeHHsI
K TIPOI[eCcCy TBOpYecTBa B 00/1aCT TEOPHUH U TIPAKTUUECKUX TTPHUIOXKEHUN
XUMHH, TIOMOTAIOT BBITyCKHUKY OpPHWEHTHPOBAaTbCS B OOIIIECTBEHHO U
JIMYHOCTHO 3HAUMUMBIX TIpo0/ieMax, CBSI3aHHBIX C XUMHEM, KPUTUUYECKU
OCMBIC/IUBaTh HWHMOpPMALIMI0O U TIPUMEHSITh €€ [Jisi TOMOJHeHUs] 3HaHWUM,
pellieHrsi UHTE/VIEKTyallbHbIX W JKCIIePUMEHTA/IbHBIX HCC/Ie[0BaTe/IbCKUX
3ajau. B mesom cozep)kaHre yueGHOTO rpeiMeTa «XUMHUs» JJAHHOTO YPOBHS
H3yueHust OPUEHTUPOBAHO Ha dbopmupoBaHue y 00yuaroImxcs
MHPOBO033PEHUYECKOM OCHOBBI [I/I1 IOHUMaHUs (PUI0COPCKUX UEM, TaKUX Kak:
MarepuajbHOe  eJIUHCTBO HEOPraHWYeckOro MW  OpPraHudeckoro Mupa,
00yCJIOB/IEHHOCTb CBOWCTB BEITIECTB X COCTAaBOM U CTPOEHHEM, IT03HaBaeMOCTh



TIPUPO/IHBIX SIBJIEHUH MYyTEM SKCIIEpUMEHTA U pellleHus] MPOTUBOPeUrii Mexay
HOBBIMH (haKTaMU 1 TeOpeTUUeCKUMH TIPeNoChblIKaMH, 0CO3HaHUE POJIM XUMUHU
B PpelleHWd 2JKOJIOTHUeCKHWX T1pobsieM, a Takxke T1pobsieM cbepexkeHUs
SHEpreTUYeCKWX PpeCcypcoB, CbIpbsl, CO3[aHUS HOBBIX TEXHOJIOTHUH U
MaTepHuasoB.

B nmnsaHe pemieHus 3ajay BOCIMUTAaHWS, Ppas3BUTHS U COLMaIM3aLdd
00yYarIUXCsl TPUHSTbIE TIPOTPAMMOM TI0 XUMHU TOAXO0JbI K OIpe/eseHHI0
COfiep)KaHusi W TOCTPOeHMs TpeAMeTa Mpe/yCMaTpUBalOT (OpPMHUpOBaHUe
YHUBEPCAJIbHBIX yueOHBIX [IeMCTBUM, HMEIOIUX 0a30Boe 3HaueHue [iis
pa3/IMUHbIX BUJIOB [IeATEJILHOCTH: pellleHus TpobsjeM, IOMCKa, aHaau3a |
oOpaboTku uwH(pOpMaLMK, HeoOXOAUMBIX [Jii  TIpUOOpeTeHus  OrbITa
MpaKTAYeCKOM W MCC/IeloBaTeTbCKOM [1eATe/IbHOCTH, 3aHWMaloLlel Ba)KHOe
MeCTO B TTIO3HAHUU XUMUM.

B mpakTuke MperofaBaHusi XUMUM KaK Ha ypPOBHe OCHOBHOTO OOIL[eTO
obpasoBaHusl, TaK W Ha YPOBHEe CpejjHero o0uero o06pa3oBaHus, Mpu
OIpe/ie/ieHHH COJiepiKaTe/bHOW XapaKTePUCTUKU IleJled U3yueHHUs IIpe/MeTa
HarpaB/ieHWEM TepPBOCTENeHHOM 3HAaYMMOCTU TPAJMULMOHHO TMPU3HAETCS
¢dopmMHpoBaHre OCHOB XHWMHUYECKOM Hayku Kak 007acTd COBpPeMeHHOro
eCTeCTBO3HaHUS, IPAKTUYECKOM JesTeJIbHOCTA YeloBeKa M KaK OJHOro U3
KOMITIOHEHTOB MUPOBOM KYJbTypbl. C MeTOAWYECKOW TOUKM 3peHUs] TaKou
MOAXOM, K OIpeJe/ieHHI0 Liejled W3y4yeHusl TIpeMeTa SIB/ISIeTCS  BIIOJIHE
OTpaBZaHHbIM.

CorsilacHO JJaHHOW TOUKe 3peHUs IJIaBHbIMM Lie/IsIMUA U3yueHHUsl npegMeTa
«Xumusi» Ha 6a3oBom ypoBHe (10 -11 k1.) SIB/SIFOTCS:

* (opMUpOBaHWE CHUCTEMbl XUMHUUYECKMX 3HAaHUM KakK BaKHeUIleu
COCTaBJ/IIOIEN eCTeCTBEHHO-HAYYHOW KapTWHbBI MHpa, B OCHOBe
KOTOpPOU Jie)KaT K/rueBble TOHATUSA, (yHAaMeHTalbHble 3aKOHbl U
TEOPUM XUMHM, OCBOEHHe s3blka HayKl, YCBOEHHWE W TIOHHMaHHe
CYIIHOCTU [JOCTYTHBIX 00001[eHnii MUPOBO33PEHUECKOr0 XapakTepa,
O3HaKOMJIEHUE C UCTOpPUEeN UX pa3BUTHS U CTaHOBJIEHUS;

* (QopMHpOBaHHMe U pa3BUTHE T[peJCTaBIeHUM O HayUHbIX MeToJax
TMO3HAHUSI BEIIeCTB M XUMUYECKMX peakluid, HeoOXOAWMBIX st
npuobpeTeHUsi yMEHWM ODUEHTHPOBATbCS B MHDe BeIecTB U
XUMUUECKUX SIBJIEHUM, UMEIOLUX MeCTO B TIPUpO/ie, B MPAKTUUECKON U
TIOBCE/IHEBHOM »KW3HU;

® pa3BuUTHe YyMEeHMM U CrocoOOB  JeSTeNbHOCTH, CBSA3aHHBIX C
HabmozeHneM U OOBSICHEHHWEM  XUMHYEeCKOTO  JKCIIepUMEHTa,
cobsroieHreM TipaBU/I Ge30rmacHoro obpalljeHus C BellleCTBaMU.

Hapsmy ¢ 3TuMm, cofepkaTe/ibHasg XapaKTepUCTHKA Liened W 3ajad
Y3yyeHus mpejMeTa B MporpaMMe MO XMMHUM YTOUHEHAa U CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMM TIPUOpUTETaMH B CHUCTeMe CpeJHero o0Iiero
obpa3oBanusi. CerofiHsi B Tpero/laBaHuM XUMUU B OOJbIIIeN CTerleHrd OTAAETCs
TpeAriouTeHWe  MPaKTHUUeCKOW  KOMIIOHEHTe  cojiep)KaHus  oOyueHwus,
OPUEHTHMPOBAaHHON Ha TOATOTOBKY BBIMYyCKHUKA 001je00pa30oBaTe/IbHOM
opraHu3aluy, Biajelollero He HabOpoM 3HaHWM, a (YHKLIUOHATBEHON
IPaMOTHOCTBIO, TO eCTh CTI0c00aMU ¥ YMEeHUsSIMU aKTUBHOTO TIO/TyUeHHsT 3HaHUM
Y IPYUMEHEeHUs UX B PeasibHOM »KW3HU [Jis pellieHus TPaKTUUeCKUX 3a/au.

B cBA3M C 3TUM MNpu U3ydyeHWU TipeAMeTa «XUMUS» [JOMUHUDYIOLee
3HaueHue MPUOOPeTar0T Takue 1ieJ U 3a/jauu, Kak:

azanTaiys 00OyuaromMxcsi K YC/IOBUSIM [JUHAMUYHO DPAa3BUBAOILIETOCS
MUpa, (OPMHPOBaHHWE WHTE/IEKTYaJbHO pa3BUTOM JIMUHOCTH, TOTOBOM K



caMoo0Opa3oBaHWIO,  COTPYAHUYECTBY,  CAMOCTOSATETbHOMY  TIPHUHSITHIO
IPaMOTHBIX PpeIlleHN B KOHKPETHBIX >KU3HEHHBIX CHUTYal[UsiX, CBSI3aHHBIX C
BeIl[eCTBaMH U X IPUMeHEeHNEeM;

dopMupoBaHre Yy OOyYarOIMXCS K/IFOUEBBIX HABBIKOB (K/TIOUEBBIX
KOMTIIETEHIINM), UMEIOINX yHUBepcasbHOe 3HaueHWe [jIs pa3/uuHbIX BHUIOB
JesiITeIbHOCTH:  pellieHus  mpobjieMm, TIOWCKa, aHaiM3a W 00paboTKU
vHbOpMalliy, HeoOXOAUMBIX I TIPUOOpeTeHUs] OIlbITa JesSTe/bHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOe MeCTO B MO3HAHUM XUMHH, a TakKXKe /Il OL[eHKU C
TIO3UI[MM  IKOJIOTUUECKOW 0e301aCHOCTY XapaKTepa BIMSHHUS BeEIeCTB U
XUMHUYECKUX MPOoI[eCCOB Ha OPraHU3M uesioBeKa U MPUPO/IHYIO Cpefly;

pa3BUTHE MM03HaBaTeTbHBIX UHTEPECOB, UHTE/IIEKTYaTbHBIX U TBOPUECKUX
criocobHOCTel 00yYaroImUXCsl: CIIOCOOHOCTH CaMOCTOSTeNTbHO TIPUOOpeTaTh
HOBBIe 3HAHUSI TI0 XMMHHM B COOTBETCTBHUU C >KU3HEHHBIMHM ITOTPeOHOCTSIMHU,
WCTI0/Tb30BaTh COBpeMeHHbIe WH(OpPMAI[MOHHbIE TEXHOJOTMH [Jis TIOMCKa U
aHa/lM3a YyuyeOHOM W HAYYHO-TIOMY/SIPHOM HWHGOpPMAI[Md  XUMHUECKOTO
CO/lep>KaHUS;

dopMupoBaHre U pa3BUTHe Yy OOyuarol[uXCs acCCOLMAaTHBHOTO |
JIOTUUeCKOTO MBbIIIUIeHUsI, HabMoAaTeTbHOCTH, COOpaHHOCTH, aKKypaTHOCTH,
KOTOpble 0COOEHHO HeOoOXOAWMbI, B UaCTHOCTH, IPH IJIAHUPOBAaHUM U
TTPOBE/IEHUHM XUMHUUECKOT'0 SKCIIEPUMEHTa;

BOCTIMTaHWE Yy oOydvarommxcsi yOeXAEHHOCTM B T'yMaHUCTHUYECKOU
HaIpaB/IEHHOCTA XWMWU, €€ Ba)KHOW pOJIM B PeIlleHUH T100a/bHBIX Tpo0/ieM
palMoHa/ILHOTO MPUPO/I0T0/Ib30BaHUsl, TIOTIO/IHEHUSI YIHEPreTUUeCKHUX PecypcoB
M COXpaHeHWsI TIPUPOJHOTO PAaBHOBECHs, OCO3HaHHS HeobXoJUMOCTU
Oepe>)KHOTO ~ OTHOIIIEHWS K TIPUpPOJle U CBOEMY 3/I0POBbIO, a TaKXKe
TIPUOOpeTeHHUsT OMbITa WCIIOMb30BAaHUS TIOMYUEHHBIX 3HAHWM /11 TIPUHATHS
I'PaMOTHBIX peIIeHr B CUTYaI[UsX, CBSI3aHHBIX C XUMHUUECKUMU SIBJIEHUSIMHU.

B yueOHOM TmlaHe cpefiHero o0OIiero oOpa3oBaHUSI TIPeAMET «XUMUS»
6a30BOro ypoBHS BXOAWT B COCTaB mpeaMeTHOW ob6mactu «EcTecTBeHHO-
Hay4YHble TIpe/IMeThbI».

OO011jee YKMCIO0 YacoB, OTBEAEHHBIX JisI U3yUeHWS XUMUW, Ha 0Ga30BOM
ypOBHe cpefiHero o6biiero oOpa3oBaHusi, coctas/sieT 68 uaco: B 10 kmacce — 34
yaca (1 yac B Hefient0), B 11 Knacce — 34 yaca (1 yac B HeZiesto).



COJEPXAHUE OBYUEHUSA
10 K/TACC
OPI'AHNYECKASA XUMUSA

TeopeTuueckye 0CHOBBI OPraHNUYeCcKON XMMHUH

[TpenmeTt opraHMuecKkor XMMUW: eé BOSHMKHOBEHHE, pa3BUTHE U 3HaUeHHe
B I10/Ily4eHUU HOBBIX BellleCTB U MaTepuasioB. Teopusi CTpOeHUs1 OpraHruueCKux
coesvHeHnd A. M. BytnepoBa, e€ OCHOBHble MOJIO)KeHUs. CTPYKTYpHbIe
(opMy/ibl OpraHUuYeCcKUX BellecTB. ['omosiorus, usomepus. Xumuyeckast CBs3b
B OpraHUYeCcKUX COeJUHEeHUSIX — OZJUHapHbIe U KpaTHbIe CBS3U.

IIpencraBiienue 0 KJ1acCU(UKaLUU OpraHuYyecKux  BelecTsB.
HomeHk/iaTypa opraHAuecKnx CoeJMHEHUM (CuCTeMaTHyecKast) U TPUBUAJIbHBIE
Ha3BaHUS Ba)KHEUIIMX Mpe/CTaBUTeIer K/1aCCOB OPraHUUeCKUX BelllecTB.

OKCIlep¥MeHTa/IbHble MEeTOJbl M3y4YeHHs! BelleCTB U WX IpeBpaleHuM:
O3HaKOMJIeHHe C oOpa3ljaMM OpraHWYecKHWxX BeIlecTB W MaTephajaMh Ha X
OCHOBe, MO/IeJIMPOBaHME MOJIEKY/l OpraHMuUecKMX BellecTB, Hab/roseHUe U
OMMCaHVe [eMOHCTPALJMOHHBIX OIbITOB II0 IIpeBpall{eHUI0 OpraHuYecKux
BelIleCTB NPY HarpeBaHuM (T/1aB/ieHUe, 0OyT/IMBaHUE U TOPEHKe).

Yriesopopoanl

AnKaHBI: COCTaB M CTPOEHHe, TOMOJIOTUYeCKUW psf. MeTaH U 3TaH —
MpOCTeNIIVe MpeJCTaBUTeIM aJKaHOB: (pU3MYeCKMe U XUMHYeCKue CBOWMCTBA
(peakumM 3ameleHUs] M TOPeHMs), HaXOXJeHWe B TMpUPOJe, MOJydyeHHhe U
TIpYMeHeHue.

AJKeHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKUM Psfl. DTUIEeH U TIPOIUJIeH
— MPOCTeNIIMe Npe/CTaBUTE/N alKeHOB: (pU3nYecKre U XUMHUYeCKrue CBOMCTBa
(peakuuu TUAPUPOBAHUS, TajJOreHHWPOBAHMS, THApaTaliM, OKWUCIEHUS W
MOJIMMepHr3aLin), MOoMyYeHrue U NpruMeHeHHe.

Ankanuensl: 6yTaguen-1,3 u MmeTwiOyTagueH-1,3: cTpoeHue, BaKHeHIIIe
XUMHYeCKue CBOMCTBa (peakums MOJIMMepH3aLvn). [Tonyuenue
CUHTETUYeCKOr'0 KayuyKa U pe3uHbI.

ANKWHBI: COCTaB W OCOOEHHOCTH CTPOEHUs, TOMOJIOTUYEeCKUW psifl.
AueTusieH — TPOCTEHMIIMM TIpe/ICTaBUTe/b aJKWUHOB: COCTaB, CTPOEHHUE,
¢u3nueckue M XMMHUUECKMe  CBOMCTBa  (peakyuu  T'MAPUPOBaHMUS,
raJioreHUpOBaHus, FUpaTalyy, FOPeHus), MoJyueHre U IPUMeHeHHe.

Apensl. beH3sosn: coctas, cTpoeHue, (pU3UUeCKHe U XMMUUECKUe CBOKWCTBA
(peakuMM rajOreHVMpOBaHUSI WM HUTPOBaHWS), IOJyYeHHWE U TpPHUMeHeHHUe.
Tonyon: cocmas, cmpoeHue, u3uueckue u xumuueckue ceolicmea (peaxkyuu
20/102€HUPOBAHUSL U HUMPOBAHUS), nojsyyeHue u npumeHeHue. TOKCUYHOCTb
apeHOB. ['eHeTHueckass CBs3b MeXJy YIJIeBOAOPOAaMHU, MpPUHA/IeKalllUMUA K
pa3/IMUHbLIM K/IaCCaM.

[IpupoaHbIe WCTOYHUKHK YTJ/IeBOAOPOAOB. [IpyMpOJHBIM ra3 M MOMyTHBIE
HedTsHbIe ra3el. HedTh 1 eé nmpoucxoxaeHue. Criocodbl riepepaboTku HeTH:
MeperoHKa, KpPeKWHI (TepMUYeCcKui, KaTaJUTAYeCKuil), mupoan3. [IpoayKTbl
riepepaboTku He(TH, UX TPUMEHeHHWe B TIPOMBIIIJIEHHOCTH W B OBITY.
KaMeHHbIH yTroJib ¥ MPOJYKTHI ero repepaboTKU.

OKCIlep¥MeHTa/lbHble MEeTO[bl M3y4YeHHWs! BelleCTB U WX IpeBpaleHuM:
O3HaKoM/ieHHe C oOpa3llaMu TIJ1acTMacC, Kay4yyKOB M pe3UHbI, KOJITIEeKLUH
«Hepte» U  «¥Yromb», MoOJenMpoBaHUE MOJIEKY/]l YI/IeBOJOPOLOB U



ra/IOTeHONPOU3BO/IHLIX, TIPOBe/leHHe IPAKTHUUeCKOW paboThl: To/ydeHre
5TWIEeHA U U3y4YeHHUe ero CBOMCTB.

PacuéTtHble 3a7auu.

BbIunic/ieHWs] TI0 ypaBHEHHIO XMMUUECKOW peaklu (Macchl, 00BEMa,
KOJIMUeCTBa WCXOAHOTO BelleCTBa WM MPOAYKTAa pPeaklUW [0 U3BECTHBbIM
Macce, 00bEMY, KOJUUECTBY OJHOTO U3 WCXOAHBIX BEIECTB WM TIPOAYKTOB
peakiun).

Kucnopopcoaepxaigye opraHuyeckye coeUHeHUs

[IpenenbHble OJHOATOMHBIE COUPTHI. MeTaHO/M ¥ 3TaHOJM: CTPOEHME,
du3nyeckre U XMMHUUECKHe CBOWCTBA (peakUUU C aKTUBHBIMU MeTajlylaMH,
rajJioreHoBOJ0PO/laMK, TOpeHHe), TNpuMeHeHWe. BoJopoHble CBA3UM MeEXAY
MOJIeKYJIaMH1 CITMPTOB. [leliCTBHe MeTaHO/1a U 3TaHO/Ia Ha OPraHr3M 4YejioBeKa.

MHoroatoMHble COMPTBL. OTWIEHIVIMKOMb W TJIMLEPUH: CTPOEHMUeE,
du3nyeckre M XUMHUeCKHMe CBOWMCTBA (B3aMMOJIEMCTBHE CO I[e/I0UHBbIMU
MeTa/l/laM{, KaueCTBeHHasi peaklysi HA MHOTOaTOMHBIe CIUPTHI). [elicTBUe Ha
opraHu3Mm yesioBeka. [IpriMeHeHre rULepyUHa U STUIEHTIUKOJIS.

@deHO: CTPOEHHEe MOJIeKYJbl, (U3NUeCKhe U XUMHYeCKhe CBOWCTBA.
TokcrnuHOCTh PenHosia. [Ipumenenue geHoa.

Anbneruibl U KemoHbl. DopmanbAerusi, aleTaabAerusl: CTPOeHue,
dbu3MyecKre U XMMHUYeCKre CBOMCTBA (peakliMM OKUC/IeHUsI U BOCCTaHOBJ/IEHUS],
KauyeCTBeHHbIE PeaKi[uu), ToJIyuyeHre U MpUMeHeHue.

OZIHOOCHOBHbBIE TIpefie/ibHble KapOOHOBble KHC/IOTBL. MypaBbUHAsA U
YKCYCHasi KUCJIOTBI: CTpOeHue, (hru3nuyeckre U XMMHUUeCcKue CBOKCTBa (CBOMCTRa,
obmue [ Kaacca KHUCIOT, peaknus JTepudHKaldd), TOoayueHHe W
ripuMeHeHue. CTeapuHOBasi U OJIEMHOBAsi KUC/IOThI KaK MPe/ICTABUTEMN BbICIIUX
KapOOHOBBIX KHCJIOT. Mpbila KaK CO/MMA BBICIIMX KapOOHOBBIX KHCJIOT, WX
MOIOL1Iee JIeliCTBHE.

CnoyxHble 3(UpbI KakK TIPOW3BOJHBIE KapOOHOBLIX KHCIOT. ['Maposm3
cnoHbix  3¢upoB. Kupbl. ['haponm3 xupoB. [IprMeHeHHe >KUPOB.
buonoruueckast poJib )XUPOB.

YrneBogpl:  coCTaB, K/IaCCH(UKaLMs  yIrieBojoB (MOHO-, JU- |
nosmcaxapuzipl). ['7ir0Ko3a — MpOCTeWIIMH  MOHOCAxapuf: 0COGEHHOCTH
CTPOEHUsT MOJIEKYJIbI, (hU3nUecKre U XUMUYeCcKre CBOMCTBA (B3aUMO/EHCTBUE C
rugpokcuaom Meau(Il), okucieHre aMMUauHBIM pacTBOpoM okcuzia cepebdpa(l),
BOCCTaHOBJIeHUe, OpOKeHUe TJIOKO3bl), HaXOXKJeHre B TPUpOo/ie, TIpUMeHeHue,
6uonoruueckasi posib. ®@oTocuHTe3. PpyKTO3a KaK U30MeP TJIFOKO3bI.

Kpaxmar 1 Lje/i/i10/103a KaK nprupo/Hble rmosmmepsl. CTpoeHre Kpaxmarna 1
Le/uTro1o3bl.  PU3nueckue M XUMUYEeCKHMe CBOWCTBA Kpaxmana (THUApOo/us,
KaueCTBeHHas peakLus C HO[OM).

OKCrepuMeHTa/IbHble METO/Ibl U3y4eHUsl BeIeCTB U WX TpeBpall|eHUN:
TpoBe/ieHre, Hab/Ifo[jeHre W ONHMCAHKWe JIeMOHCTPAI[MOHHBIX OIMBITOB: TOpeHHe
CIIMPTOB, KaueCTBEHHbIe PeaKklM¥ OJHOATOMHBIX CIUPTOB (OKUC/IEHWe 3TaHOJIa
okcugoM meau(Il)), MHOrOaTOMHBIX CMUPTOB (B3aUMOJENCTBHE T/IULIEPUHA C
rugpokcugom Meau(Il)), anpaernpoB (OKWC/IeHWE aMMHAYHbIM pacTBOPOM
okcrga cepebpa(l) u rugpokcugom meau(Il), B3auMomelicTBHE Kpaxmaya C
W0/I0OM), TIpOBe/IeHHe TIPAaKTUUYeCcKol paboThl: CBOWMCTBA pacTBOpa YKCYCHOM
KUCJ/IOTHI.

PacuéTtHble 3a7aun.

BbIunic/ieHWs] TI0 ypaBHEHHIO XMMUUECKOW peakimu (Macchl, 00BEMa,
KOJIMUeCTBa WCXOAHOTO BelleCTBa WM MNPOAYKTAa PeaklUW [0 U3BECTHBIM




Macce, 00BEMY, KOIMUECTBY OJHOTO M3 WCXOJHBLIX BeIeCTB WM TIPOAYKTOB
peakiun).

A3oTcopiepsKale opraHuyeckue coelHeHus.

AMUHOKHUC/IOTBI ~ KakK  aM(OTepHble  OpraHh4yecKhe  COeJUHEHMS.
dusryeckre U XUMHUYECKHe CBOWMCTBA aMUHOKHWC/IOT (Ha MpUMepe T/IMLMHA).
bronormnyeckoe 3HaueHrne aMUHOKUC/IOT. [lenTrppl.

Benkn Kak Npupo/HbIe BBICOKOMOJIEKYJISIPHBIE coefuHeHUs. [lepBuuHas,
BTOPWYHAsi U TpPeTUYHasi CTPyKTypa OenkoB. XuUMUYeCKWe CBOMCTBAa OeKOB:
TUJIPO/IN3, ieHaTypalys, KaueCTBeHHbIe peaKLMu Ha OeJTKu.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3y4YeHHs! BelleCTB U WX IpeBpaleHuM:
Hab/roZleHre W OTIMCaHWe [IeMOHCTPAL[MOHHBIX OITBITOB: JleHaTypalusi 6enkoB
TIpYU HarpeBaHWH, LIBeTHbIE Peakluy Oe/KOB.

BbiCcOKOMOJIeKy/IsIpHbIE COe/JUHEeHUS

OCHOBHBIE TOHATHS XWMWU  BBICOKOMOJIEKY/ISIPHBIX — CO€JVHEHUHU:
MOHOMep, MOJMMep, CTPYKTYpPHOe 3B€HO, CTeleHb MOJIMMepU3aliuH, CpeaHss
MoJieKyJisipHasi Macca. OCHOBHble MeTOZbl CHHTe3a BbICOKOMOJIEKY/ISIPHBIX
COeJIJMHeHWH — MO IMMepU3aLys U MOJIMKOH/IeHCaLUs.

OKCIlep¥MeHTa/IbHble MEeTO[bl M3y4YeHHs! BelleCTB U WX IpeBpaljeHuM:
O3HaKoM/ieHHe C o0pa3llaMyd TPUPOAHBIX U HWCKYCCTBEHHBIX BOJIOKOH,
/71aCTMAcc, KayuyKOB.

MexnpeiMeTHbIE CBSI3H.

Peanuzanys MeXnpeJMeTHbIX CBs3€M TpPM W3yUYeHWH OpraHUYeCcKOu
xumMud B 10 Kjacce OCYIIeCTB/sieTCs depe3 MCMO/b30BaHME KaK OO0IIuX
€CTeCTBEHHO-HAayYHbIX TOHATUW, TaK W TOHATHW, SB/SIOLMXCS CUCTEMHBIMU
JJ1s1 OTJe/bHBIX TIPeIMEeTOB eCTeCTBEHHO-HayUHOI'O LIMKJIA.

OOrme ecTeCTBeHHO-HayuHble TIOHATHUS: sIBJieHWe, HayuHbI (hakT,
TUIOTe3a, 3aKOH, TeOpUs, aHaju3, CUHTe3, KjaacCU(pUKaLus, NepuoUIHOCTD,
HabJsroZieHre, U3MepeHue, SKCIIepUMEeHT, MOZieJTUpPOBaHMUE.

dusvka: Marepusi, SHepPrusi, Macca, aTOM, 3JIEKTPOH, MOJeKy/a,
JHepPreTUUeCKHil YpOBeHb, BeIIeCTBO, Telo, OO0BEM, arperaTHoe COCTOSTHUE
Bell[eCTBa, (pr3MYeCcKre BeJIMYUHbI U e[JUHULIbI UX U3MepeHUsl.

Buosorusi: Kietka, opranusm, 6mocdepa, oOMeH BellleCTB B OpraHu3Me,
doTocuHTe3, OMO/IOTUUECKU aKTHWBHBIE BelljecTBa (OesiKH, YTJ/IeBOABI, JKUPHI,
(bepMeHTBHI).

leorpadms: MuHepasnbl, TOpHBbIE TOPOJbI, TMOJE3HbIE MCKOIaeMble,
TOTUIUBO, PECYPCHI.

TexHosOrKs: TmUIEBble TMPOAYKTHIl, OCHOBBI PALJMOHA/ILHOTO MHUTAaHMS,
MOIOLIME CPeJICTBa, JIeKAPCTBEHHbIE M KOCMeTHUYeCKHe Tpernaparbl, MaTepUasbl
Y3 UCKYCCTBEHHBIX ¥ CUHTETUYECKUX BOJIOKOH.

11 KJTACC
OBIIAA N HEOPTAHUYECKASA XNMUSA

Teopernueckue 0CHOBbI XMMHHU

XYAMHUUECKUW 371eMeHT. AToM. fapo aToma, HM30TOMNbI. DJIEKTPOHHAs
000/10UKa. DHepPreTHUecKHe YPOBHH, MOAYPOBHUA. ATOMHbIe opbuTany, s-, p-, d-
ysieMeHTbl. OCOOEHHOCTH pacripefiesieHust 3JIEKTPOHOB 110 OPOUTA/IsIM B aTOMax
5/7IEMEHTOB TePBbIX YETBhIPEX MePUOJ0B. DNeKTPOHHAs KOH(UTypalysi aTOMOB.

[Teproguuecknii 3akoH U Ilepuoanueckass cUCTeMa XHMHUYECKHX
ynemenTtoB [I. W. MeHngeneeBa. CBsi3b IepUOAUYECKOTO 3aKOHa U



[Teproauyeckor cuUCTeMbl xuMUueckux 3saemeHTOB [l. VM. MeHgeneeBa c
COBpPEMEHHOW Teoprer CTPOeHHsI aTOMOB. 3aKOHOMEPHOCTHM W3MeHEeHHs
CBOWCTB XMMHUECKUX 3JIEMEHTOB MW 00pa3yeMbIX WMH TIPOCTBIX M CJIOMKHBIX
Bell[eCTB MO TrpynnamM M nepuojam. 3HaueHWe IepUOJAYeCcKOro 3aKOHa B
pa3BUTHH HAayKHU.

CtpoeHure BeljecTBa. XHUMHWYeCKas CBsSi3b. BUbl XWMHWYECKOW CBSI3U
(KoBasleHTHas HeloJIsipHas Y MOJIIpHasi, MOHHas1, MeTalsinyeckast). MexaHu3Mbl
oOpa3oBaHUs KOBAJIeHTHOM XWUMWUECKOW CBs3M (OOMeHHBIA U JIOHOPHO-
akuenTtopHelid). BogopoaHas cBsi3b. BaneHTHOCTb. DeKTPOOTPULIATE/IbHOCTD.
CreneHb OKUC/IeHUs. VIOHBI: KATUOHBI U aHUOHHI.

BeljectBa MOJIEKY/ISIDHOTO M HEMOJIEKYJIIDHOTO  CTPOeHMs. 3aKOH
MOCTOSHCTBA  COCTaBa  BelecTBa. [WMbl KPUCTAVIMYECKMX  PEeLIETOK.
3aBUCUMOCTb CBOWCTBA BELeCTB OT THIA KPUCTa/UTMUeCKOW PELIETKH.

[ToHsiTWEe O IUCHEPCHBIX CUCTeMax. VICTUHHBIE W KOJJIOMJHBIE PAaCTBOPBHI.
MaccoBasi fj0/151 Bell[eCcTBa B pacTBODe.

Knaccuukaiyss ~ HeopraHM4eCKUx — COeJMHEHUM. HomenknaTypa
HeOpraHWYeCcKHWX BeleCcTB. ['eHeTMyecKass CBSI3b HEOPraHWYeCKUX BeLeCTB,
MPUHAJJIeKal X K pa3/IMuHbIM K/laccaMm.

Xumuueckass  peakius. Kraccuukaiysi XAMHYECKHX — peakUuid B
HeOpraHWyeCckOM M OPraHUuYeCcKOrd XMMUHU. 3aKOH COXPaHeHHs MacChl BelecTB,
3aKOH COXpaHeHUsI Y TIpeBpall|eHHs SHEPTyy MPYU XUMUUECKUX pPeakLUsIX.

CKOpOCTh peakluy, €& 3aBUCMMOCTb OT Ppas3/UuYHbIX (PaKTOPOB.
O6patvMble peakiuu. XUMHUUeckoe paBHOBecwe. (PakTOpbl, BUSIOLIUE Ha
COCTOsIHMEe XMMUYeCcKoro paBHoBecus. [Ipunnun Jle [laresnbe.

OreKkTponuTudeckass auccouuanusi. CunbHble U cjlabble 37eKTPOJUTHI.
Cpezia BOJHBIX paCTBOPOB BellleCTB: KUC/asi, HeUTpasbHasi, Ije/I0UHasl.

OKHC/TUTeTbHO-BOCCTaHOBUTE/IbHBIE PEAKLIUH.

OKCrepuMeHTa/IbHble METO/Ibl U3yYeHUsl BeIeCTB U WX TpeBpall|eHUN:
nemoHcTparus Tabmi «Ileprognueckasl CUCTeMa XUMHUUECKHX 371eMeHTOB [].
. MeHzeneeBa», u3yueHue Mojie/iell KpUCTA/VTMUECKUX PeIIETOK, HaOmo[eHe
U OMuCaHWe [1eMOHCTPALMOHHBIX U J1abOpPaTOPHBIX OMBITOB (pa3/ioyKeHue
MepoKCHZia BOJOPOJa B MPUCYTCTBMM KaTaJu3aTopa, OMNpefe/eHue Cpefbl
PacTBOpPOB BEI[eCTB C TOMOLbI0 YHHBEPCATBHOTO HMHIWKATOPA, pPeaKLHH
MOHHOTO OOMeHa), MpoBejieHNe MPAKTUUeCKOW PaboThl «B/usHMe PasTMuHbIX
(akTOpOB Ha CKOPOCTb XUMUUYECKON PeaKLIum».

PacuéTtHble 3a7auu.

PacuéTtel 1O ypaBHEHMSIM XUMUUECKHMX peaklUWid, B TOM 4YHUC/e
TePMOXHMMHYECKHe PACUEThI, PACUETHI C MCIOJIb30BAHUEM IOHATHS «MacCcoBast
[lOJIs1 BeLL[eCTBa».

Heopranuueckas xumus

Hemertamnbl. IlosmoxxeHne Hemerta/mioB B [lepuopuueckoid cucTteMe
XUMHUeCKUx 3yeMeHToB [I. VI. MeHzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusryeckre CBOKWCTBA HEMETAa/VIOB. AJUIOTPOINHS HeMeTa/sIOB (Ha Ipumepe
KUC/I0pOZa, cepsl, (hocdopa u yriieposa).

XyMHUecKre CBOMCTBA BayKHEUILIMX HEMETasIOB (rajoreHoB, Cephbl, a30Ta,
docchopa, yriepogja U KpeMHMs) U UMX  COeJUHEeHUM  (OKCU[IOB,
KUC/IOPOZCO/ieprKall[iX KUC/IOT, BOJOPOAHBIX COeTUHEHUM ).

[IprMeHeHUe Ba)KHEUIIINX HEMETA/VIOB U UX COeJUHEHUM.

Mertanel. [lonokeHne MetasnoB B Ileproguyeckon cucteme XUMUUECKUX
ynemeHToB 1. WM. MeHgeneeBa. Oco0HHOCTH CTPOEHUSI 3JIEKTPOHHBIX



o6osiouek aToMoB MeTasioB. O6IMe Gusnyeckre CBOMCTBA MeTa/lioB. CIilaBbl
MeTaJI/IOB. DJIEKTPOXUMUUECKUH Psifi HallPSUKeHUU MeTaJlyioB.

XVMHUUeCKre CBOMCTBA BaKHEUIIINX MeTa/yioB (HaTpUM, Kaluu, KasblUH,
MarHui, aJfOMUHUN, LIMHK, XPOM, Ke/ie30, Me/lb) U UX COeJUHEHUHU.

OO611re criocoObl MoMy4YeHUs] MeTalyioB. IIpyMeHeHre MeTaIoB B OBITY U
TeXHHUKe.

OKCrepuMeHTa/IbHble METO/Ibl U3yYeHUsl BeIeCTB U WX TpeBpall|eHUN:
M3ydyeHue KOJUIeKIIUA «MeTasulbl M CIJIaBbl», 00pa3lioB HEMeTA/JIOB, pelleHre
9KCTIepUMEeHTabHBIX 3ajiau, Hab/roZieHre W OMHMCAHWe JEMOHCTPAIJMOHHBIX U
nabopaToOpHBIX ~ OMBITOB  (B3aMMOJIEMCTBHE  THUAPOKCHZA  aIOMUHHS  C
pacTBOpaMy KHUC/JIOT U 1e/ioued, KaueCTBeHHble peakl[Md Ha KaTHUOHBI
MeTasljioB).

PacuéTtHble 3a7auu.

PacuéTbl MacChl BelllecTBa WM 00bEMa Ta30B T10 U3BECTHOMY KOJINUECTBY
BeII[eCTBa, Macce WX 00BEMY OJHOTO W3 YUACTBYIOI[UX B peaKI[MU BeIeCTB,
pacuéTtel Macchl (00BEMa, KOMMUeCTBA BeIeCTBa) IMPOJYKTOB DPeakIuH, ecyd
OJIHO W13 BeleCTB UMeeT TIPUMECH.

XuMHA U )XU3Hb

Posib XuMuM B 00ecIieueHNH 3K0JI0OTHUEeCKOM, SHEPreTUUeCKOH 1 MUITeBOU
0e3011aCHOCTH, PA3BUTHH MeAWLIMHLI. [IoHATHE O HayYHBIX MeTOZaX IMO3HAHUS
BeILleCTB ¥ XMMHUUYECKUX peaKi[vHu.

ITpencraBneHuss 00 O0OMMX HAYYHBIX TPUHIUIAX ITPOMBIILIIEHHOTO
MOTyUYeHUs] BOKHEUIIINX BeIleCTB.

YesioBeK B MHpe BeleCTB U MaTepyuajioB: Ba)KHEMIIIMEe CTPOUTE/bHbIe
Marepuasibl, KOHCTPYKLIMOHHble MaTepuasbl, KpaCK, CTeK/IO, KepaMUKa,
MaTrepHuaJsibl A5 3JIeKTPOHUKU, HaHOMaTepHra/bl, OpraHuYeCcKrue U MUHepa/bHbIe
yI00peHwusl.

XvMUST U 3[0POBbE 4YesIOBeKa: MpaBW/a HCIO/b30BaHUsI JIeKApCTBEHHBIX
TperiapaToB, TpaBW/a 0e30TMacHOTO WCIOIb30BaHUS TIPeriapaToB OBITOBOM
XMMMH B TIOBCETHEBHOU >KU3HM.

MexripegMeTHbIe CBSI3U.

Peanmu3anisi MeXNpeAMETHBIX CBs3ed TIpU M3yueHWH oOijeld u
HeopraHudeckord xuMuu B 11 Kjacce OCYILeCTB/SIETCS uepe3 UCIO/Ib30BaHUE
KakK OOII[UX eCcTeCcTBeHHO-HAYUYHBIX TIOHATUM, TaK W TIOHSATHM, SIBJSIOIIUXCS
CUCTEeMHBIMU [IJ151 OTAEebHBIX MMPeIMEeTOB eCTeCTBEHHO-HAYYHOT O LIUK/Ia.

OO011re ecTeCTBeHHO-HayUHbIe TTOHATHS: HayUHBIA (aKT, TUIIOTe3a, 3aKOH,
TEOpHs, aHa/lW3, CHUHTe3, KacCU(hUKaLUs, TepHOJUUHOCTh, HabJsrogeHue,
5KCMepUMEHT, MOZIe/IUPOBaHUE, U3MEPEeHUe, sIBJIEHUeE.

du3nKa: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, TIPOTOH, HEWUTPOH,
WOH, WU30TOMN, PaJUOAKTUBHOCTb, MOJIEKYy/a, SHEpPreTUYeCKUul ypOBEHb,
BEI[eCTBO, Tejo, OO0bEM, arperaTHoe COCTOsSIHHE BellecTBa, (HH3NUecKHe
BEJINUMHBI U €[JUHULIbI UX U3MePeHUs, CKOPOCTb.

Buosorust: K/eTKa, OpraHu3M, 3KOocucTeMma, Ouocdepa, Makpo- u
MHKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

leorpadusi: MuHepasbl, TOpHbIe TIOPOJbI, TIOJe3HbIe UCKOIaeMble,
TOTJIUBO, PECYPCHI.

TexHonorus: XUMHU4eCKas MMPpOMBIIIJIEHHOCTD, METa/IJIypPIrus,
TIMPpOMn3BOACTBO CTPOUTEJIbHBIX MdTepHUaJIoB, CeJIbCKOXO035IMCTBEHHOe
TMMpon3BOACTBO, IuineBasa MMPpOMBIN/IEHHOCTb, (bapMaI_IEBTI/II—IECKaH

IPOMBINIJIEHHOCTD, TMMPOMU3BOACTBO KOCMETHUYECKHUX ITIPEIapaTOB, ITPONU3BOACTBO



KOHCTPYKLIMOHHBIX MdTepUaJIoB, 3JIEKTPOHHAA IMPpOMBINIIJIEHHOCTb,
HAaHOTEeXHOJ/JIOT'HUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBEI IO
XM  HA  BA30OBOM YPOBHE CPEIHEI'O OBLIEI'O
OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBivBaeT TpeOOBaHUs K pe3y/ibTaTaM OCBOEHUS
00yJarIUMHUCS TIpOrpaMM cpefHero o0Iiero obpa3oBaHus (JIMYHOCTHBIM,
MeTaripe/IMeTHbIM W TpegMeTHbIM). HayuHO-mMeTOAu4ecKOU OCHOBOW [i/ist
Pa3pabOTKK T/IaHUPYEMBbIX Pe3y/IbTaTOB OCBOEHHsI MPOrPaMM CpeJHero obiiero
00pa3oBaHUsI SBJISIETCS CUCTEMHO-/eSITe/TbHOCTHBIN MOAXO[.

B COOTBETCTBUM C CHUCTEMHO-[€ATeTbHOCTHBIM IMOJXOJOM B CTPYKType
JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHMS IpeaMeTa «XUMHS» Ha YPOBHE CpeJHEro
ob11iero oOpa3oBaHUs Bbiie/IeHbI CJIe/IyIOIIYe COCTaBJISIOLIHE:

0CO3HaHHe O00yYarol[UMHUCS POCCHUUCKON TPakJaHCKOW HIAEHTUUHOCTHA —
TFOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITE/TBHOCTA U CaMOOTIpe/ie/IeHHIO;

Ha/Inurie MOTHBAL[UU K 00yUeHHIo;

1[eJieHaripaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXJeHW! JIMUHOCTH Ha
OCHOBe KJTFOUEBBIX I[€HHOCTeM W MCTOPUYECKUX TpaAuluii 6a30BOW HayKu
XUMUWY;

TOTOBHOCTb U CIOCOOHOCTH OOYYaroIMXCsi PYKOBOJCTBOBAaThCSI B CBOeM
JlesITeTbHOCTU L|EHHOCTHO-CMBICJIOBBIMY YCTaHOBKAMM, MPUCYLIMMU LIeJIOCTHOM
crcTeMe XMMUUeCKoro 06pa3oBaHus;

Ha/lMule TIPAaBOCO3HAHHUSI JKOJIOTUUECKOW KY/JIbTYpbl M CIIOCOOHOCTU
CTaBUTb L|e/IU U CTPOUTH KU3HEHHBIE IJIaHbI.

JINYHOCTHBIE pe3y/bTaTbl OCBOEHUS MpeaMeTa «XUMHS» JOCTUTAaKTCS B
eIUHCTBe YyueOHOW U BOCIUTATeTbHON JeSTeTlbHOCTU B COOTBETCTBUU C
I'YMaHUCTUUeCKUMH, COLIMOKY/IbTYPHBIMH, [y XOBHO-HPaBCTBEHHBIMU
L[EHHOCTSIMU Y U/leaslaMyd POCCUIMCKOTO TPa’KAHCKOTO 00I11eCTBa, MPUHSATHIMU B
o011lecTBe HOpMaMU U TIPaBUIaMU MOBe/IeHHs], CIIOCOOCTBYIOIIMMH TIpOIieccamM
CaMOTO3HaHMUs, CaMOPa3BUTHUS W HPAaBCTBEHHOIO CTaHOBJIEHUSl JIMYHOCTU
00yUaroIMXCsl.

JINYHOCTHBIE pe3y/ibTaTbl OCBOEHUSI MpeaMeTa «XHMHUsS» OTPaKaroT
Cc()OPMHUPOBAaHHOCTh OMbITA MO3HABaTebHOU M TPAKTUYECKOW [1eTe/TbHOCTH
00yYarIUXCs 110 Peasn3aliuy MPUHSTHIX B 0011[eCTBe [IeHHOCTel, B TOM Uuc/ie
B YaCTH:

1) rpa)xiaHCKOr0 BOCTIMTAHUSA:

OCO3HAaHUSI  OOYYalOLU[UMHCS  CBOMX  KOHCTUTYLMOHHBIX TIpaB M|
00s13aHHOCTel, YBayKeHUsI K 3aKOHY U TIPaBOTIOPSIIKY;

Mpe/iCTaB/lIeHns] O COLMabHbIX HOpPMax W TMpaBWIax MEX/IMYHOCTHBIX
OTHOLIEHUM B KOJVIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW [esiTelbHOCTU TIPU CO3JaHUM
yueOHBIX TIPOEKTOB, pellleHnH YueOHBIX U M03HaBaTeIbHbIX 3a/]au, BLITOTHEHUN
XUMHUYECKUX SKCIIePUMEHTOB;

CMIOCOOHOCTU TIOHMMAaTh W TPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHTbI IPYTUX TIPY aHa/In3e pa3/IMuHbIX BUJIOB yUeOHOI /1esTe/IbHOCTH;

2) NaTPUOTHYECKOI'0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOILIEHUs] K HCTOPUYEeCKOMY M Hay4yHOMY Hac/IeJur0
OTeYeCTBEHHOM XWMWH;

yBa)KeHUs K TPOL[eCCY TBOpUECTBa B 00/IaCTH TEOPUM W TPAKTUUECKOTO
MPUMEHEHUsI XMMUY, OCO3HaHUS TOTO, YTO JOCTW)KEHUS] HaYKU eCThb pe3y/bTaT



JUIMTe/IbHBIX  HAGMIO/IeHNH, KDPOTOT/IMBBIX  9KCIIEPUMEHTA/IbHBIX  TIOUCKOB,
MOCTOSIHHOTO TPY/ia YUEHBIX U TTPAKTUKOB,;

WHTepeca U TI03HABaTe/bHBIX MOTHBOB B IOJIyUEHUU W TOCTIEAYIOIIEM
aHamM3e  WHPOpPMAIMM O  TIEPeIOBBIX  JOCTWKEHUSX  COBPEMEHHOM
OTeUeCTBeHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHWUsI, 3TUUECKOTO TIOBE/IEHUSI;

CITIOCOOHOCTH ~ OIleHMBAaThb CUTYyallud, CBs3aHHbIE C XUMHUYECKUMHU
SIBJIEHUSIMU, Y TIPUHUMATh OCO3HAHHBIE PEIIeHHs], OPUEHTUPYSCh Ha MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TIOBEZIEHUE U MOCTYIKU CBOUX TOBApUILEH C
TO3UI[UA HPABCTBEHHBIX W TIPABOBLIX HOPM U OCO3HAHUE TIOC/TEACTBUU 3THX
TIOCTYIIKOB;

4) hbopMHUPOBaHUS KY/IHTYPbI 310POBb:

TIOHUMAaHUs [[eHHOCTeW 370poBoro u Oe3omacHoro obpasa >KU3HH,
HeoOXOJMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U
TICUXUUECKOMY 3/I0POBbIO;

cobmofieHrsT TIpaBWI 0e3011acHOTO OOpallieHusl C BelljeCTBaMHu B OBITY,
TIOBCE/IHEBHOM KU3HU U B TPY/IOBOH /1€SITe/TbHOCTH;

TIOHUMAHUSI T[IEHHOCTW TIPaBU/ WHAWBU/IYAJBHOTO W KOJIJIEKTUBHOTO
0e30MacHOTO TIOBE/IEHUS] B CUTYAl[UsIX, YTPOKAIOUIUX 3/I0POBBI0 W >KU3HU
IO JIeH;

OCO3HAHUS  TIOCTAEJCTBUM W  HENpUSTUS  BPeJHBIX  TPUBBIYEK
(ynoTpebieHus a/IKOToJIst, HADKOTUKOB, KypeHuUs);

5) TPYAOBOT0 BOCIIUTAHHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  yueOHO-HCC/Ie[JoBaTe/TbCKON
JesITeIbHOCTH, OOIIIeCTBEHHO TIOJIe3HOM, TBOPUECKOW W JIPYTUX BHAX
JiesITeIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyuyacTHe B PpeIIeHUM TPAKTUUYeCKUX 3ajau
COIIMA/TbHOM HarpaB/IeHHOCTH (B PaMKaxX CBOETO KJIacca, IIKOJIbI);

WHTepeca K MPAKTUYeCKOMY HM3Y4YeHUIo mpodeccuii pa3MuHOTO poja, B
TOM UHCJIe Ha OCHOBE NMPUMEHEHHsI TIPeIMETHBIX 3HAHUH 110 XUMUM;

yBaXKeHUs1 K TPyAy, JIOASM TpPyAa U pe3yjbTaTaM TpPYAOBOM
JesITeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOODY WHMBUYaA/JbHOW TPaeKTOPUU
obpa3oBaHus, Oyayiel mpodeccur U peanu3aiid COOCTBEHHBIX >KU3HEHHBIX
TJIAaHOB C YYETOM JIMUHOCTHBIX UHTEPECOB, CIIOCOOHOCTEM K XMMHU, UHTEPECOB
1 oTpebHOCTel 00111eCTBa;

6) 9K0/IOTHYECKOr0 BOCITUTAHUSA:

9KOJIOTUYECKH 1[e/1eCO00pa3HOr0 OTHOILIEHUSI K MPHUPO/e, KaK UCTOUYHUKY
CYILIECTBOBaHUSI XXKU3HU Ha 3eMIie;

TIOHMMAaHKs TJI00aNbHOTO XapaKTepa SKOJIOTMUYECKUX MPOOJIeM, BIIMSIHUSA
SKOHOMMYECKUX TIPOLIECCOB Ha COCTOSIHUE MPUPO/HOM U COLMAbHOM Cpe/ibl;

OCO3HaHWSI HEeOOXOJMMOCTH WCTO/b30BaHUsl JIOCTIDKEHUM XUMUM IS
PEIIIeHuUsT BOMPOCOB PalMOHAILHOTO TIPUPO/IOTI0/Ib30BAHUS;

AaKTUBHOTO HETPUSATUS [IeMCTBUM, TIPUHOCSIUX BpeJ OKPY)KaloLeH
TIPUPO/IHOM Cpe/ie, YMeHUs TIPOTHO3UPOBaTh HeO/IarorpuUsaTHbIE YKOJIOTUUECKHe
T0C/IeICTBUSA MPeATPUHUMAEMbIX JeMCTBUI U MpeI0TBpalllaTh UX;

Ha/IMUUsl  Pa3BUTOTO  JKOJOTMYECKOTO  MBIIUIEHUS, JKOJIOTHUECKOH
KYJIbTYpbI, OIbITA [EATEJBHOCTU 3KOJOTMYECKON HarpaBJIeHHOCTH, YMEHUS
PYKOBO/ICTBOBAThCSI MU B IMO3HABATE/IbHON, KOMMYHHUKAaTUBHOW M COITMATbHOM



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

7) leHHOCTH HayYHOr'0 NO3HAHMSI:

Cc(pOpMUPOBAHHOCTA MHUPOBO33pEHUSI, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKU U 0011]eCTBEHHOM MPaKTHKWY;

MOHUMaHUsl CreludUKU XUMUM KaK HayKd, OCO3HaHUs eé pOu B
(opMUpOBaHMY palMOHATLHOTO HAayUYHOTO MBII/IEHUs, CO3/JaHUM LIeJIOCTHOTO
TipeJicTaB/ieHNst 00 OKPY>Kalolil[eM MUpe Kak O eZJMHCTBe TIPUPOAbI U uesioBeKa, B
MO3HAHWU TIPUPOZHBIX 3aKOHOMEPHOCTeM U pelleHUM IMpoOsieM COXpaHeHUs
MIPUPO/IHOTO PaBHOBECHS;

yOexx1éHHOCTM B 0CO0OM 3HAUMMOCTH XUMWUU [JiIi COBPEeMeHHOMU
LMBWA/M3al[UM: B €€ T'YMaHUCTUUeCKON HarpaB/eHHOCTHM W Ba)KHOU DO B
CO3[jaHMM HOBOM 0a3bl MaTepHa/lbHOW KYJ/BTYPhl, pelleHu Tr106ambHbIX
1po0JieM YCTOMUYMBOTO Pa3BUTUSI Uei0oBeUeCTBa — ChIPbeBOM, IHEpreTHUYeCcKOwu,
MUILEBOM ¥ JKOJOTMuUeckoid 0e30mMacHOCTH, B  pa3BUTHM  Me[ULUHBI,
obecrieueHHUH yCJIOBUM YCTIELTHOTO TPY/a U KOJOTMUeCKH KOM(MOPTHOM XXKU3HU
KaX/IOTO ujieHa 0011leCTBa;

eCTeCTBeHHO-Hay4YHOM T'DAMOTHOCTH: TIOHMMAaHUsl CYIIHOCTM MeTO/I0B
TMO3HAHHWS, WCIOJMb3yeMbIX B  eCTeCTBEHHBIX  HayKaX, CII0COOHOCTH
WCTIONb30BaTh [OJlyuyaeMble 3HAHUS [/ aHa/ivM3a U OOBSICHEHUs sIBJIEHUM
OKPY>Kalolllero Mupa W TMPOUCXOJAIIMX B HEM H3MEHeHWM, yMeHUs Je/aTh
000CHOBaHHbIE 3aK/IFOUeHHsI Ha OCHOBe HAyYHbIX (DaKTOB U MMEIOL[UXCS
JlAHHBIX C Lie/IbI0 TIOJTyUeHUs! JOCTOBEPHBIX BBIBO/IOB;

CIMIOCOOHOCTH CAMOCTOSITE/ILHO MCIIO/Ib30BaTh XUMUYECKUe 3HaHWS st
peliieHust Ipo0JieM B peaTbHBIX )KU3HEHHBIX CUTYalUsX;

MHTepeca K TMO3HAaHUI0 U UCC/Iel0BaTeIbCKON JesiTe/IbHOCTH;

TOTOBHOCTU U CTHOCOOHOCTM K HerpepbiBHOMY 00pa3oBaHUI0 U
camMo00pa30oBaHHWIO, K aKTUBHOMY IIOJIyUeHHUIO HOBBIX 3HAHWM 110 XUMWUU B
COOTBETCTBHH C )KHU3HEHHBIMU TTOTPEOHOCTIMU;

UHTepeca K  OCOOEHHOCTsM  TpyJa B  pa3iuuHbiXx  cdepax
npodeCCUOHA/ILHOU [1eTe/IbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATDI

MertarpeiMeTHble pe3y/bTaTbl OCBOEHUsI yueOHOro rpeaMeTa «XUMUSI»
Ha ypoBHe cpefiHero o0iriero o6pa3oBaHus BK/TIOUAIOT:

3HauMMble s (OPMUPDOBAaHUS ~ MHPOBO33peHHsI  OOyuarouxcs
MEX/IHUCLUTIIMHADHbIe (Me)XTipeIMeTHbIe) o0I1leHayUHbIe TIOHSITUSI,
OTpa’karoll[ie 11eJIOCTHOCTh HAayuHOM KapTHWHBI MUpAa U Crelu(UuKky MeTo/|0B
MO3HaHUsI, MCTOJb3yeMbIX B €CTeCTBeHHbIX HayKax (MaTepus, BelleCTBO,
JHeprusi, siBjieHue, TpOLeCC, CUCTeMa, HayuHbIM ¢akKT, TPUHLIUI, TUIOTe3a,
3aKOHOMEpPHOCTb, 3aKOH, TeOpus, UCCAelloBaHUe, HabJtoJieHre, W3MepeHue,
5KCIIePUMEHT U Apyrue);

yHUBepCaabHbIe yuebHbIe JercTBUS (ro3HaBaTesbHbIe,
KOMMYHUKaTUBHbIe,  DeryJ/isiTHBHbIe), obecreunBatoie ¢GopMHUpOBaHKe
(yHKIMOHATBbHOM TPaMOTHOCTH U COLIMA/TbHOM KOMITeTeHI[UM 00yUaroIxcs;

CIIOCOOHOCTD obOyyJarormxcs WCII0/Tb30BaTh OCBOEHHbIe
MEX/IUCLUTUIMHADHbIe, MHPOBO33DeHUYeCKrWe 3HaHUS W  yHUBepCaibHbIe
yueOHbIe IeCTBUS B TTI03HABATE/ILHOM M COLMATLHOM MPaKTHKE.



MertarnpeqMeTHble pe3y/bTaTbl OTPa)KaltOT OBJaJieHHWE YHUBEPCaTbHbIMU
yueOHBIMUA  T103HaBaTebHBIMHA, KOMMYHHKAaTUBHBIMA W  PeTYISATUBHBIMU
JIeICTBUSIMM.

OB/ajieHHe yHUBEpPCAJTbHBIMH  Y4eOHBIMH  IO3HABaTeTbHBIMH
eCTBUAMU:

1) 6a3oBbIe JTOrHYeCKHe JeHCTBHS:

CaMOCTOSITeJTbHO  (hOPMYJ/IUPOBAaTh U aKTyaJW3HUpoBaTh  Ipobiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

onpejieSiATh LieJId AesiTeTbHOCTH, 3aj/laBasi MapaMeTpbl U KPUTEPUU HX
JIOCTW)KEHHUS, COOTHOCUTh pe3y/bTaTbl [eATeJIbHOCTU C T[OCTaBJIeHHbIMU
Lie/ISIMU;

WCII0/Tb30BaTh TIPU OCBOEHWHW 3HAHWM MPUEMBI JIOTUUYECKOT0 MbILILJIEHUS —
BbIJIe/ISITh XapaKTepHble TIPU3HAKU TOHSATUN U yCTaHaBIMBaTh WX B3aMOCBSI3b,
HICTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATHS /151 O0OBbSICHEHUSI OT/AE/TbHBIX (DaKTOB
U SIBJIeHUH;

BLIOMpATh OCHOBaHUS W KpPUTEpUH [ KiaacCU(UKAIMKM BEIeCTB U
XUMUUECKHX peakiui;

yCTaHaB/IWBaTh MPUUMHHO-C/Ie[ICTBEHHbIE CBS3W MEXAY U3yyaeMbIMU
SIBJIEHUSIMU;

CTPOUThL JIOTUUECKUe pacCyXaeHus (UHJyKTHBHbIe, [e/lyKTHBHbIE, TIO
aHaAJIOTUM), BBISB/ISTH 3aKOHOMEPHOCTH W MPOTHMBOpEUMsI B pacCMaTpUBaeMbIX
sIBJIeHUsIX, (DOPMY/TUPOBATh BHIBO/IbI U 3aK/TFOUEHUS;

MpUMEHSITb B TMpoOL[ecCe TO3HaHUs, WCMIOJb3yeMble B  XUMUHU
CUMBOJIMUECKHe  (3HAaKOBBbIe)  MOjie/i, Tpeobpa3oBbIBAaTb  MO/Ie/IbHBIE
rpeJCTaB/ieHUs] — XUMHWUeCKUMM 3HaK (CMMBOJI) 3JIeMeHTa, XUMHUYecKas
dopMysia, ypaBHeHHE XHUMHUECKOH peakI[id — TPy peIlleHud yueOHBIX
M03HaBaTe/bHbIX M MPAKTUYECKUX 3ajlau, NPUMEHSITh Ha3BaHHbIE MOZe/bHbIE
Trpe/iCTaB/IeHUs [/ BbISIBJIEHUSI XapaKTepHbIX MPU3HAKOB M3yuaeMbIX BelleCTB
Y XUMUYeCKUX peakiiuii.

2) 0a3zoBbIe HCC/IEA0BATE/TbCKHE IeHCTBHSA:

BJIaJleTb OCHOBAMM METO/I0B HayUHOI'O MO3HAHUS BEIeCTB U XUMUUYECKUX
peakLi;

dbopmynvpoBaTh LM W 3aJauyd  MCCAe[0BaHUs, HCIO/b30BaTh
MOCTaB/IeHHbIE U CAaMOCTOSITE/TbHO C(OPMY/IMPOBaHHbIE BOMPOCHI B KaueCTBe
MHCTPYMEHTA TMO3HaHUsI U OCHOBBI /J11 (POPMUPOBAHUS TUMIOTE3BI M0 TPOBEPKE
MPaBUIbHOCTU BbICKA3bIBa€MbIX CYKIEHUM;

B/Ia/leTb HaBbIKAMM CaMOCTOSIT€JIbHOTO TJIAHUPOBAHUSI U TMPOBeAEeHUs
yUeHUUYeCKUX JKCIIEPUMEHTOB, COBEpILIEHCTBOBaTh yMeHHS HaOmozaTh 3a
XO/IOM TIpollecca, CaMOCTOSITENIbHO TPOTHO3UMPOBaTb €ro  pe3yJbTarT,
cdopmypoBath 0000IeHHSI ¥ BBIBOJbI OTHOCHUTENIBHO JOCTOBEPHOCTH
pe%yanaTOB WCCIeJOBAHMSI, COCTAB/ISATh 0OOCHOBAHHBIA OTUET O MPO/eTaHHON
pabore;

NproOpeTaTh OMBIT yUYEeHWUYECKOW WCC/Ie0BaTeNbCKOM W TIPOEKTHOU
JesITe/IbHOCTH, TIPOSIBJISAITE CTIIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITE/TbHOMY
MOMCKY METO/IOB pelleHUs] TPaKTUUeCKUX 3aj/lau, TPUMEHEHWIO pa3/IMuHbIX
MeTO/I0B MO3HaHUSI.

3) pabora c uHdopmaluei:

OPUEHTHPOBAaThCSl B Ppa3/IMUHBIX HCTOUHMKAX HWHMoOpMaluu (Hay4yHO-
TOMy/IsIpHasl TUTepaTypa XWUMHUECKOTO COJiepKaHus, CIIPaBOYHbIe II0COOMS,
pecypchbl IHTepHeTa), aHa/M3upoBaTh UH(OPMAL[MI0 Pa3/TUYHbIX BUIOB U (hOpM



Trpe/iCTaBJ/IeHNs, KPDUTUYECKA  OLIeHWBAaTh eé  [IOCTOBEPHOCTb U
HEeINpOTUBOPEUYUBOCTS;

(OpMy/IMpPOBaTh 3aMpOChl U IPUMEHSITh Pa3/IMYHble MeTO/bI IPY TTOUCKE U
otOope wuHpopMalMM, HeOOXOJUMOW [Jisi BBIOJHEHUS Y4eOHBIX 3ajau
oripe/ie/IeHHOrO THUIIA;

niprobpeTaTh OMBIT WUCTOMb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TeXHOJIOTUW Y Pa3/IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBHIOMpAaTh  ONTHUMAaJbHYIO (OpPMY  TIpe[CTaB/IeHUS
MH(OpMaLK (CXeMbl, rPa(UKH, AUarpaMMbl, TaOMHULIbI, PUCYHKU U ADYTHE);

WCTIONb30BaTh HAyuHBIA $3bIK B KaueCcTBe CpeACTBa Ipu paboTe C
XUMUYECKOM HWH(OpMalyel: NpUMeHSTb MeXIpeAMeTHble ((pusnueckre U
MaTeMaTUueCcKrWe) 3HaKM U CUMBOJBL,  (opmysbl,  abOpeBHATyphI,
HOMEHKJIaTypYy;

WCTIOb30BaTh YW TpeoOpa3oBbiBaTh 3HAKOBO-CHMBOJIMUECKHE CpeZCTBa
HaryIsiIHOCTH.

OgnajeHne yHMBepPCa/IbHBIMA KOMMYHUKATUBHBIMHU JeUCTBUAMM:

3aflaBaTh BOIPOCHI MO CYIECTBY 0OCYXJaeMoW TeMbl B XOfie AMasora
W/WMA JUCKYCCHH, BBICKA3bIBaTh HJeH, (OPMY/IMPOBAThH CBOW MpPEJIOXKEHHs
OTHOCHTE/IBHO BBINO/THEHHS TIPe/I/I0OXKeHHOH 3a/auu;

BBICTYMAaTh C Mpe3eHTalel pe3y/bTaTOB MO3HABaTe/TbHOU JIeITe/IbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHUKaMHU IpH
BBIMOJITHEHUM ~ XUMMUECKOT0 JKCIepuMeHTa, TIPaKTHYecKod paboThl  TI0
WCC/IeIOBAaHUIO CBOMCTB M3yUYaeMbIX BeIlleCTB, peann3alyy yueOHOro rpoeKkTa v
(opMyIMpOBaTh BBIBOJBI 10 pe3yJ/ibTaTaM IPOBEAEHHBIX UCC/IeJ0BaHUN MTyTEM
COTJIaCOBaHUS TO3UL[MH B X0/l 00CY>KeHUsI 1 00MeHa MHEHUSIMU.

OBnajieHNe yHUBePCa/IbHBIMHU Pery/JATUBHBIMHU JeUCTBUAMM:

CaMOCTOSITe/IbHO T/IAHHPOBATh M OCYILECTBJISATE CBOO 03HABATE/IBHYO
AEsTe/IbHOCTh, ONpejiesisisi e€ e M 3a/ja4yy, KOHTPOJIIMPOBaTh W TI0 Mepe
HeoOXO/IMMOCTH KOPPEKTHPOBaTh TIpejjlaraeMblii  aArOpuTM AeUCTBUM TpU
BBITMIOJTHEHUM Y4UeOHbIX W WCCIe[oBaTebCKUX 3a/lay, BbIOMpaTh Haubosee
3¢ deKTUBHBIN CITOCO0 WX pelIeHHs] C YUYETOM ITOyYeHWs] HOBBIX 3HAHHH O
Bell[eCTBaX U XUMUUECKUX peaKLUsX;

OCYLLIEeCTB/ISATH  CaMOKOHTPOJIb ~ CBOeW  [IeSTeJIbHOCTU Ha  OCHOBe
camM0aHasr3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IBTATHI

10 K/TACC

[IpegmMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHuueckas XuUMUAS»
OTpa’karoT:

chOpMHUPOBAaHHOCTb Tpe/CTaBAeHUN O XHUMUUEeCKOM COCTaBJIsAOIei
eCTeCTBEHHO-HayYHOW KapTHMHbI MHUpPA, POIM XUMHUM B TO3HAaHUU SIBJIEHUU
npupoAbl, B (OPMUPOBAHWK MBILLIEHUSI W KYJbTYpbl JIMYHOCTH, €@
(yHKIMOHATbHOW TPaMOTHOCTH, HeOOXOAWMOM /il pellleHus] TTPaKTHUUeCKUX
3afjau U 3KOJIOTHYeCKM OOOCHOBAHHOTO OTHOIIEHUsS K CBOEMY 370POBbIO U
TIPUPOJHOU Cpejie;

B/IaJleHWe CHUCTEMOW XUMHUYECKMX 3HaHWM, KOTopasg BKJ/IKOYaerT:
OCHOBOIIOJIararoljye TMOHATUS (XMMUYECKUW 3/1eMeHT, aTOM, 3JeKTPOHHas
o0o/louka aToMa, MOJIeKy/Ja, BaJeHTHOCThb, 3JIEKTPOOTPULIATeTbHOCTE,



XUMHYeCKasi CBsi3b, CTPYKTypHas (opmysa (pa3BépHyTas M COKpalléHHas),
MO/, MOJISIpHasi ~Macca, MOJISIDHBIA  OOBEM, YIJepOJHBIA  CKeJieT,
(DYHKL[I/IOHa]IbHaH rpynna, pajukaia, H30Mepus, U30Mepbl, FOMOJIOrHYeCKUit
psif, TOMOJIOTH, YIJIeBOLOPOJbI, KUC/IOPOJ M a30TcofepyKalljie COeJUHeHU,
MOHOMep, MOJIMMep, CTPYKTYPHOE 3BeHO, BEICOKOMOJIEKY/ISIDHbIE COeIMHEHNUS);
TeOPUU U 3aKOHBI (TeopUsi CTPOeHHs OpraHndeckux BerectB A. M. byTiepoga,
3aKOH COXpaHeHHs MacChl BeleCTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
XMMHUM; MHUPOBO33peHYeCKue 3HaHus, Jexaljie B OCHOBe II0OHUMaHUsA
MPUYMHHOCTA M CUCTEMHOCTH XUMHWYECKUX SIBJIEHUH, (PaKTOJIOru4yecKue
CBeJleHHsl O CBOMWCTBaX, COCTaBe, IOJyYeHHH W 0e30MacHOM MCII0/Ib30BAHUU
BaXHENIIINX OpPraHWYeCKUX BeIlecTB B OBITY M TPAKTUUYECKOH JesTelTbHOCTU
UyesI0BeKa;

Cc()OpMHUPOBAHHOCTb YMEHMM BBISIB/IATh XapaKTepHble TIPU3HAKU MOHSTUM,
yCTaHaB/IMBaTb WX B3aUMOCBS3b, UCIIOB30BaTh COOTBETCTBYIOLIUE ITOHATUSA
TIPH ONMCAHNK COCTaBa, CTPOEHHS U TIPeBpaLlieHNi OPraHUYeCKHX COeMHEHNH;

C(l)OpMHpOBaHHOCTI: YMEHUM UCI0JIb30BaTh XUMHUYECKYH) CHMBOJIMKY [JIS
COCTaBJIEHHs] MOJIEKY/SIDHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpALEHHOM)
(GopMyn OpraHMueCKMX BelleCTB W yPaBHEHUM XWMHUECKUX peakLUu,
M3roTaB/IUBaTh MOZE/IN MOJIEKY/l OpraHUuYeCKUX BellleCTB /I WITFOCTPALU UX
XMMHUYECKOr'o Y IMPOCTPaHCTBEHHOI'O CTPOeHUS;

Cc(OpMHUPOBAHHOCTh YMEHHUM YCTaHAaB/IMBaTh NPUHA/IEXKHOCTb U3yUeHHBIX
OpraHMyYyecKux BeljecTB MO0 HUX COCTaBy U CTPOEHUID K OIpejen1éHHOMY
KJIaCCy/TpyIIe coefuHeHUN (YI/IeBOLOPO/bI, KUC/IOPOJ U as30TCoZeprKallye
COe[IJMHeHHs], BbICOKOMOJIEKY/ISIDHbIE COeJVHEHHWs), JaBaTb UM Ha3BaHHUS II0
cuctematnyeckor HoMeHknatype (IUPAC), a Takxe NpUBOAUTh TPUBUATbHBIE
Ha3BaHUSl OT/e/IbHbIX OpPraHWuYeCKUX BelleCTB (3TU/IeH, MPOMNWIeH, aleTH/IeH,
STWIEHIJIMKOJIb, TJIMLEPUH, (eHOJI, (hopmanbleru, aleTaabierusi, MypaBbUHast
KUC/IOTa, YKCYCHas KHC/IOTa, OJIEMHOBAs KWCJ/IOTa, CTeapuHOBAas KUCJIOTA,
IJIFOKO3a, (PpyKTO3a, KpaxmaJl, LjeJI/IF0/103a, TJIULUH);

C()OPMHUPOBAaHHOCTb YMEHHUS ONpeJessiTb BUJbl XUMWUYECKOM CBSI3U B
OpraHUYeCcKuX COeJMHeHUsIX (O4MHapHbIe U KpaTHBIE);

C()OPMHUPOBAHHOCTb YMEHHsI TIPUMEHSITh TOJIOKEHHUSI TeOPUH CTPOEHUs
opraHuueckux BemlectB A. M. BytnepoBa aisi 0OBsICHEHHS 3aBUCUMOCTU
CBOMCTB BeLLeCTB OT WX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHS MacChl
BelLleCTB;

C()OPMHUPOBAHHOCTbL YMEHHWW XapaKTepu30BaTb COCTaB, CTPOEHHUe,
¢u3nueckre U XUMHUYeCKHe CBOMCTBA TUITWYHBIX TpeJCTaBUTe/ed Pa3IUYHbIX
KJ/IaCCOB OpraHMYeCcKUX BelllecTB (MeTaH, 3TaH, 3TWIeH, NPOIWIeH, alleTU/IeH,
Oytaguen-1,3, metunbyTtazven-1,3, 6eH30s1, MeTaHOJ, 3TaHOJ, STHU/IEHIIUKOIb,
[JIMLIepYH, (eHOJI, aljeTanb/eru/, MypaBblHasi U YKCyCHasi KAC/IOTHI, TJIFOKO3a,
Kpaxmas,  Le/UIt0jI03a, aMUHOYKCYCHass  KMUCJIOTa),  W/UIIOCTPUPOBAaTh
FeHeTUYeCKyH CBsA3b MeXJy HUMU ypaBHEHUWSAMU COOTBETCTBYIOLUX
XUMHUYECKUX peakL1i C UCT0JIb30BaHUEM CTPYKTYPHBIX (DOPMYJI;

Cc(OpMUPOBaHHOCTh YMeHUs XapakTepu30BaTh VCTOYHUKU
yT7IeBOAOPOAHOTO ChIpbsi (He(Thb, MPHUPOJAHBIA Ta3, Yrojb), CIOCOObI WX
riepepabOTKU ¥ TIpaKTHUeCKOe MPUMeHeHte MPOJYKTOB TiepepadoTKY;

Cc()OPMHUPOBAHHOCTb YMEHUU MPOBOJUTH BBIYMC/IEHUS MO0 XUMHUYECKUM
ypaBHeHUsIM (Macchl, 00BEMa, KOTMUECTBa UCXOJHOTO BellleCTBa UM MPOAYKTa
peaklyy TI0 W3BeCTHBIM Macce, 00bEMY, KOJMYECTBY OZHOTO U3 MCXOJHBIX
BelL[eCTB WM NPOAYKTOB peakiin);



c(hOpMHUPOBAaHHOCTb YMEHUM B/aJIeTh CHCTEMOW 3HaHUN 00 OCHOBHBIX
MeTO/IaX HayYHOI0 TI03HaHUsI, UCTIONMb3yeMbIX B XMMUU TPU U3yUeHUH BellleCcTB
U XUMHUECKMX sBJeHud (HabmrofeHWe, W3MepeHHe,  SKCIIEPUMEHT,
MOZIe/ITUPOBAHUE), HCIO/b30BaTh CUCTEMHbIe XUMHWYECKUe 3HaHUs [Jis
TIPDUHSITUSL pellleHUH B KOHKDPETHBIX >KU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX C
Bell[eCTBAMU U UX TIPUMeHEeHUEM;

C(OpPMUPOBAHHOCTL ~ yMeHWi  COO/MIOAATh — MpaBWIa  TOJb30BaHMUs
XUMHWYeCcKOW Tocy/joi U JyiabopaTopHbIM 00OpYy/JOBaHHEM, a TaKxe TpaBU/IA
oOpalljeHus C BelecTBaMy B COOTBETCTBHHM C WHCTPYKIMSIMH T10 BBITTOTHEHUIO
71abopaTOPHBIX XUMUUECKHX OTTLITOB;

chOpMUPOBAHHOCTL yMEHUM TIJIaHUPOBaTh U BBITIOMHATh XUMUUECKU
SKCrepyuMeHT (TipeBpallleHWsi OpraHWueCcKUX BellecTB Tpd HarpeBaHWH,
MOoJTyueHWe STWeHA U HW3yueHWe ero CBOWCTB, KadyeCTBEHHbIe peaklUU
OpPraHMYecKHUX BeIeCTB, JeHaTypaljusi OelKOB TIpU HarpeBaHWH, LIBETHBIE
peakijuu OeKOB) B COOTBETCTBUM C TpaBU/IaMH TeXHUKU 0€30TIaCHOCTH TIpU
oOpallleHHU C BellleCTBaMU U jabopaTOpPHBIM 000pYJOBaHHEM, IPe/CTaBATh
pe3y/abTaThl XWMHWYECKOro SJKCrepuMeHTa B (Gopme 3anucu  ypaBHEHWM
COOTBETCTBYIOIIIUX peakiud U (POPMYJHMPOBaTh BBLIBOABI Ha OCHOBE 3THUX
pe3y/bTaToB;

c(hOpMUPOBAaHHOCTb YMEHWM KDUTUUECKU aHa/M3UPOBaTh XUMHUUECKYHO
MH(OpMaLMIO, TOAyYaeMyl) W3 pa3HbIX MCTOUHUKOB (CpeACcTBa MacCOBOM
vH(opMaluu, VIHTepHeT U [IpyTuXx);

cOpMHUPOBAaHHOCTb ~ yMeHUW cobOroZiaTh TpaBWia  YKOJIOTHUUYECKH
1je7iecooOpa3HOro TOBeJeHUs B OBITY U TPYZOBOH [eATeTbHOCTH B Ie/SX
COXpaHeHMsI CBOEro 30POBbSl U OKPY>KaroLer MPUPOAHOW Cpefibl, 0CO3HABATh
OMaCHOCTh BO3/]eMCTBUSI Ha >KUBbIE OPraHU3MbI OMNpe/le/IEHHbIX OPraHUYeCKUX
BeIIeCTB, TMOHUMas cMbICT TToKa3artens [1/JK, TosicHATh Ha TpUMepax CIocoObl
yMEHbIIIEHUs1 Y TIpeJOTBPAIlleHusI WX BPEJHOr0 BO3/JEWCTBUSI Ha OPraHU3M
YyesI0BeKa;

JUTsT 00YUaroIMXCsl C OTPAHUUEHHBIMUA BO3MOXXHOCTSIMU 3/OPOBBSI: yMEHHe
TIPUMEHSITb 3HaHWS 00 OCHOBHBIX ZOCTYIHBIX METOZAX IT03HAHWS BEIeCTB U
XUMUUECKUX SIBJIEHUH;

JUISL CJIETIBIX U CaboBUAAIMX 00ydJaromyuxcs: yMeHWe MCIT0/Ib30BaTh
pe/ibe(HO-TOUeUHYI0 CUCTeMy o0Oo3HaueHwd JI. bpaling mns  3ammcu
XUMHUECKUX (OpMY/I.

11 KJTACC

[TpemMeTHBIE pe3y/bTaThl OCBOeHHSI Kypca «OOIias ¥ HeopraHhyeckas
XUMUSD» OTpaXkaroT:

chOpMUPOBAHHOCThL TIPe/ICTaB/IEHU: O XHUMUUECKOW COCTaB/sitollei
eCTeCTBeHHO-HayYHOW KapTHUHbI MHUpPa, POMM XUMHUHM B TIO3HAHUU SIBJIEHUU
npupoAbl, B (OPMUPOBAHWM MBIILIEHUSI UM KYJbTYpbl JIMUHOCTH, €@
(yHKIMOHATbHOKM TPaMOTHOCTH, HEeOOXOAWMOM /il PelleHUs] TPaKTUUeCKUX
3aZlau ¥ IKOJIOTMUeCKH 0OOCHOBAHHOTO OTHOLIEHWSI K CBOEMY 370POBBIO U
TPUPOJIHOU CpeJe;

B/laZileHue CUCTeMOM XMMHWYeCKUX 3HaHWUM, KOTopasi BKJ/IHOYaerT:
OCHOBOIIOJIaratolye MoHATUs (XUMUUeCKUM 3/1eMeHT, aToM, U30ToIl, S-, p-, d-
9JIEKTPOHHbIE OpOWTA/MM aTOMOB, WOH, MOJIEKY/a, MOJb, MOJSIPHBIA O00BEM,
BaJIEHTHOCTh, 3JIEKTPOOTPUIAaTeNIbHOCTb, CTeleHb OKWUC/IeHUs, XUMHUUecKast
CBs13b (KOBasIeHTHasi, MIOHHasl, MeTa/lyInueckasi, BOJIOPO/{Has1), KpUCTas/inuecKast



peléTKa, TUMbl XMMUYEeCKUX peakL|i, paCTBOP, 3/IEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
9/IeKTPOJIUTUYECKass [UCCOLMALNs, OKWUC/IUTe/Ib, BOCCTAaHOBUTE/Ib, CKOPOCTH
XUMUYECKON peaklMy, XMMHUYEeCKOe paBHOBeCHE); TEOPDUM U 3aKOHBI (Teopusi
57IEKTPOJIMTUYECKON AUCCOLMalvM, nepuoanueckui 3akoH [. V. MeHesneeBa,
3aKOH COXpaHeHWs MacChbl BeleCcTB, 3aKOH COXpaHeHUs U IpeBpaljeHUst
5HEpPruyv NMpU XMMUYECKHX peakLUsiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHN S3bIK
XVMWM, MHPOBO33pE€HUeCKWe 3HaHWsd, JieXaljye B OCHOBe I[IOHUMaHUsA
MPUYMHHOCTA M CUCTEMHOCTH XUMHWYECKUX SIBJIEHUH, (PaKTOJIOru4yecKue
CBeJleHUsi O CBOMCTBax, COCTaBe, TOIy4YeHHU U 0e30TMacHOM HCIOb30BAHUN
BaXHENIIINX HeOPraHUYeCKUX BEILeCTB B OBITY U MPaKTUUECKOU esITelTbHOCTU
YyesI0BeKa;

Cc()OPMUPOBAHHOCTb YMEHMM BBISIB/ISATh XapaKTepHble TIPU3HAKU MOHATUM,
yCTaHaB/IMBaTb WX B3aUMOCBS3b, UCIIO/B30BaTh COOTBETCTBYIOLME ITOHATUSA
TIpU ONKCAaHWW HeOpPraHWUYeCKUX BelleCTB U UX MpeBpalleHul;

Cc()OPMHUPOBAHHOCTb YMEHHUM MCI0JIb30BaTh XUMUUECKYH) CUMBOJIUKY IS
cocTaB/ieHHss (OpPMy/a BelleCTB M ypaBHEHHMM XMMHUUECKUX peakLui,
cuctematnieckyro HomeHknaTypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OTJie/IbHbIX HeOpPraHWYeCKUX BellecTB (yrapHbId ras, YriaeKUC/Iblid ra3, aMMUaK,
rauiéHasi U3BeCTb, HeralléHasi U3BeCTb, TUTbeBas CoJa, MUPUT U JPyTHe);

C()OPMUPOBAaHHOCTb YMEHWH OIpefeNsATb BaJe€HTHOCTb M  CTeleHb
OKUCJ/IeHUsI XUMUUYeCKUX 3J7IEMEHTOB B COeJWHEeHUAX Pa3/IMYHOro COCTaBa, BUJ
XUMUYECKOM CBsi3W (KOBajeHTHasl, WOHHAasl, MeTa/yInyeckas, BOJOpOJHasi) B
COe[JMHEHUSAX, THUIl KPUCTAa/UIMUeCKOW pelIETKA KOHKDETHOrO BellecTBa
(aToMHas1, MOneKyIsipHasi, NOHHas, MeTaJ/l/InuecKas), XapakTep Cpe/ibl B BOJHBIX
pacTBOpax HeOPraHWYeCKUX COeJMHEeHWH;

cOpMUPOBaHHOCTL ~ YMEHWM  yCTaHaB/IMBAaTh TIPUHAJIE)KHOCTD
HEOpraHWYyecKHX BeLeCTB 10 WX COCTaBy K OIpeZe/IéHHOMY K/acCy/Tpyrire
coefvHeHWM (TIPOCThbIe BelleCcTBAa — MeTa/Ulbl W HeMeTal/lbl, OKCH/[BI,

OCHOBAaHUs1, KUCIOThI, aM()OTepHbIe TUAPOKCU/bI, COJIN);

c(hOpMHUPOBAaHHOCTb YMEHUM pacKpbIBaThb CMBIC/ MEPUOJAUECKOT0 3aKOHa
. WN. MengeneeBa W [1eMOHCTPUPOBAaTb €ro  CUCTEMAaTU3UPYIOLIYIO,
00BSICHUTETbHYIO U TIPOTHOCTUYECKYIO0 (QYHKIIUM;

c(hOpMUPOBAaHHOCTb YMEHUM XapaKTepU30BaTh 3JIEKTPDOHHOE CTpPOeHue
aTOMOB XUMHWUECKHUX 3jeMeHTOB 1-4 mepuoioB Ileprofuueckoil CHCTeMbl
xumMuueckux 31eMeHToB [I. V. MeHeneeBa, UCIOMb3ys TOHATUS «S-, p-, d-
3/IEKTPOHHbIE ~ OpOuTamM»,  «JHepreTuyeckre  ypOBHU»,  OOBSICHATDH
3aKOHOMEPHOCTM UW3MeHeHUs] CBOWCTB XUMHUUYECKUX 371eMEHTOB U UX
coe/[MHeHWI 1O MeprofiaM U rpyrmnaM [leproZinueckol CUCTEMbI XUMHUECKUX
sneMmeHTOB [I. 1. MeHzieneeBa;

cOpMHUPOBAaHHOCTb YMEHHWM XapaKTepu3oBaThb (OMUCHIBaTh) 0OIIHe
XMMHUeCKMe CBOMCTBAa HEOPraHWYeCKWX Bel[eCTB pa3/IMuHbIX KJ/IaCCOB,
MOATBEPXKAaTh CYyIlleCTBOBAaHUE MeHeTUUECKOU CBSI3U MeXAY HeopraHuueCKUMHU
Bell[eCTBaMU C TOMOIIIbI0 YPaBHEHUM COOTBETCTBYIOIUX XUMUUECKUX Peaklnii;

cchOpMUPOBAHHOCThL YMeHUs KIaCcCUPUIMPOBaTh XMMUUeCKHe peakiuu 1o
pa3/IMuHbIM TIpM3HaKaM (UMC/Iy U COCTaBy pearvupyroluX BeleCTB, TeIJIOBOMY
3¢ deKTy peakiuu, U3MEHEHUIO CTeTIeHer OKUC/IeHUS 3/IEMeHTOB, 00paTUMOCTH
peakLyy, y4acTHI0 KaTaau3aTopa);

cchOpMUPOBAHHOCTh YMEHUM COCTaB/ISITh YpaBHEHUs peakiuii pa3IUuHbIX
TUTIOB, TIOJIHbIE M COKpAIl[éHHbIe YPaBHEHWs peakI[uii HOHHOTO o0OMeHa,
YUUTBIBasE YCIOBUS, MPY KOTOPBIX 3TH Peakluy UAYT /10 KOHIIa;



ChOpMUPOBAHHOCTh YMEHWM TIPOBO/IMTH DPEaKI[UH, TO/ATBEPK/IAIOIIHe
KaueCTBEHHBbI COCTaB Pa3/IMUHbIX HEOPraHUYeCKUX BEIeCTB, Pacro3HaBaThb
OMBITHBIM ~ TIYTEM  WOHBI, TPUCYTCTBYIOL[MUE B  BOJAHBIX  PacTBOpax
HEOPraHWYeCKUX BeIeCTB;

ChOpMUPOBAHHOCTh YMEHUN PaCKpbIBaTh CYIIHOCTb OKHC/IUTETHLHO-
BOCCTAaHOBUTE/IbHBIX ~PEAKIUH TIOCPEICTBOM COCTABJIEHUSI  3JIEKTPOHHOTO
GanaHca 3THUX peakiyii;

ChOpMUPOBAHHOCTh ~ YMEHWM  OOBACHATb  3aBUCUMOCTh  CKOPOCTH
XUMHUUYECKOW peakIMd OT Pa3/UuHBIX (DAaKTOPOB; XapakTep CMeIleHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTU OT BHELITHEr0 BO3/I€MCTBUS (TIPUHLIUIT
Jle IllaTesnbe);

ChOpMUPOBAHHOCTh YMEHHUU XapaKTepU30BaTh XUMHUUYECKHE TMPOIIeCChl,
JIeXKallie B OCHOBE TTPOMBIILIJIEHHOTO TIO/TYYeHUs] CePHOUM KHC/IOThI, aMMHaKa, a
Tak)Ke C(POPMUPOBAHHOCTh TIPEZCTaB/IeHUM 00 OOINUX HAayuHBIX MPUHIUIAX U
9KOJIOTUYECKUX TTPob/IeMax XUMHUUECKOTO TIPOU3BO/ICTRA;

chopMUPOBAHHOCTh YMEHUI MPOBO/UTL BBIUMC/IEHHUSI C UCIIO/Ib30BAHUEM
TIOHSATHUST «MaCCOBast [10Jisl BeIleCTBa B paCTBOPe», 00ObEMHBIX OTHOIIIEHU! ra30B
NPy  XVUMHUYECKUX PpeakIWsX, MacChl BellleCTBa WM 00OBEMA Tra3oB IO
W3BECTHOMY KOJIMUECTBY BeIlleCTBa, Macce Wil O00BEMY OJHOTO U3
yUaCTBYIOIUX B PEaKIMM BEIeCTB, TEMI0BOro 3ddekra peakyu Ha OCHOBe
3aKOHOB COXPaHEeHHUsI MaCChl BEII[eCTB, TIPEBPAIleHUs U COXPAHEHUST SHEPTUH;

c(pOpMUPOBAaHHOCTL ~ yMeHWH  COOMIOAATh — MpaBWla  TOJIb30BAHMUS
XUMHUUECKOW TIOCYZIOM U 1abopaTOpHbIM 00OpYZOBaHWEM, a TakXKe IpaBUa
oOpalljeHusI C BeIjeCTBaMU B COOTBETCTBUHU C WHCTPYKIMSIMU TIO BBITIOJTHEHUIO
71ab0PaTOPHBIX XUMHUECKUX OTIBITOB,;

chOpMUPOBAHHOCTh YMEHUH TUIAHUPOBaTh U BBIMIOJHATh XUMHYECKUH
9KCITEPUMEHT (pa3/I0’KeHKe TIepOKCHIa BOJIOPOZA B TIPUCYTCTBUM KaTainu3aTopa,
oripejieJieHHe CpeJbl pPacTBOPOB BeIeCTB C TIOMOIIbI) yHUBEPCATBHOTO
WH/IUKATOpa, B/USHWE Ppa3IMUHbIX (PAKTOPDOB HA CKOPOCTh XUMHUYECKOU
peaKiuM, peakluM MOHHOTrO0 OOMeHa, KaueCTBEHHbIe peak[uM Ha Cyibdar-,
kKapOoHaT- ¥  XJIOpDW/I-aHUOHBI, HAa  KATUOH  AaMMOHUS,  pelleHHe
9KCIIepUMEHTalbHbIX 3aJau 1o TeMaM «MeTannbl» U «HeMeTanibl») B
COOTBETCTBUM C TIPaBUIaMU TEXHUKU 0e30MacHOCTH TP OOpalleHuu C
BEL|eCTBAMM M /1a00paTopHbIM 000pY/I0BaHUEM, MPE/ICTaB/ISTh DEe3y/IbTaThbl
XUMHUUYECKOTO KCIIepUMEHTa B (pOpMe 3amlKCH YPaBHEHWI COOTBETCTBYOIUX
peaxiuii 1 JOPMyY/IMPOBATh BHIBO/IbI HA OCHOBE ITUX Pe3y/IbTATOB;

C(pOPMUPOBAHHOCTb YMEHMM KDUTHYECKM AaHAIM3UPOBaTh XUMUUECKYH)
WH(OpPMAIHIO, TOJyuaeMyi0 W3 pa3HbIX HCTOUHHWKOB (CpeJCTBa MaCCOBOMU
KOMMYHI/IKa]_[I/II/I, VHTepHET U IpyTUX);

OPMMDOBaHHOCTh ~ YMeHMM  COO/MIOJaTh  TIPaBWIA  9KOJIOTHYECKH
uenecoo Pa3sHOro TOBelleHUss B ObITy W TPYJOBOM JeATENbHOCTH B LEJIAX
COXPAHEHMsI CBOETO 3/I0POBbSI M OKPY>KaroIllel MPUPOJHOM Cpe/ibl, 0CO3HABaTh
OTAaCHOCTh BO3/I€MCTBUSI Ha >KUBBIE OPraHW3MbI ONPEEIEHHBIX BEIEeCTB,
NMoHUMass CMbICT TioKaszatesiss I1/JK, TIOSICHSATH Ha TMpUMepax CrocoObI
YMEHbILIEHUsT W TIPeAOTBpAILeHUsT WX BPEJIHOTO BO3[EMCTBUS HAa OpPraHU3M
YesioBeKa;

JJ1s1 0OYYAIOIINXCSI C OTPaHUUEHHBIMU BO3MOXKHOCTSIMU 3/[0OPOBbSI: YMEHHE
MIPUMEHATh 3HAHUSI 00 OCHOBHBIX ZIOCTYIHBIX METO/[aX TO3HAHWS BEIEeCTB U
XUMHUUECKUX SIBJIEHUH;



JUISL CJIETIBIX U C/1aboBUAAIMX 00ydJaromuxcs: yMeHHWe WCIT0/Ib30BaTh
penbeHO-TOUeUHYyI0 CcucTeMy o0Oo3HaueHuid JI. bpaiing gns  3anucu
XUMHUECKUX (OpMY/JI.



TEMATHNYECKOE IVNTAHUPOBAHUE
10 K/TACC

Ne
n/n

HaumMmeHnoBaHue
pa3fesioB U TeM
NporpamMMsbI

KosmmuecTBo uacoB

Bcero

KonTpo/ibHEIE
padoThI

IIpakTHyeckue
padoThI

dnekTpoHHbIe (UG poBbIe)
oOpa3oBaTe/IbHbIE PeCypChI

Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHU4eCKOM XUMHUH

1.1

ITpepmert
OpraHU4ecKoM
xumud. Teopus
CTPOEeHUs
OpraHUYeCcKHx
coeuHeHn A. M.
bytneposa

WTtoro no pasgeny

Pazpen 2. YriieBoaopo/bl

2.1

ITpenenbHbIe
yIJIeBOJ0POAbI —
aJIKaHbI

2.2

HerpegesnbHbie
yIJIEBOJ0PO/bI:
aJIKeHbl,
asKaJiueHsl,
aIKVHBI

2.3

ApomMatuueckue




YTJIEBOJIOPO/bI

[IpupogHsle
54 VICTOYHUKHU 3 1
yI/J1€BOJIOPOZOB U
ux nepepaboTKa
Wtoro no pa3peny 13

Pazpen 3. Kuciopoacoaepikaijyue opraniueckye CoeuHeHUs

3.1 Cnnprel. eHon 3
Anbneruabl.
32 KapboHoBbie ;
KUCJIOTBI.
CnoskHble 3¢upbl
3.3 YTr1eBoapbl 3 1
Wtoro no pa3peny 13

Pa3pen 4. A3oTcopeprkaim

€ opraHnvyeckKue CoeJUHEeHUs

AMUHBI.
4.1 AMMHOKHUCJIOTEIL. 3
benku
Wtoro no pa3peny 3

Pa3pen 5. BoicokoMmoJieKy/isipHbIe COeJUHEeHUs

[TmacTmaccel.
5.1 2
Kayuyku. BosokHa
Wtoro no pa3peny 2




OBIIEE KOJIMYECTBO
YACOB IIO
I[TPO'PAMME

34




11 K/TACC

HaunMeHoBaHue Ko/muecTBo yacos
No dnekTpoHHbIe (MU poBHIe)
Pa3/ie/IoB U TeEM KoHTpo/bHBIE IIpakTHYeckue
n/n Bcero oOpa3oBaTe/IbHbIE PeCypPChI
NporpaMmsbl padoThI pPadoTHI
Paszpen 1. TeopeTnueckre 0CHOBbI XUMHH
CTpoeHurie aTOMOB.
[Teproanueckuii
3aKOH U
[Teproauueckas
1.1 P 3
cucremMa
XUMHYECKUX
snemenTos /1. U.
MenpesneeBa
CtpoeHue BeljecTBa.
1.2 MHoroobpa3sue 4
Bell[eCTB
XumMurueckue
1.3 6 1
peakuuu
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckasi XuMus
2.1 MeTasuibl 1
2.2 HemeTtannsl 1
2.3 Cas3b

HeOpraHn4yeCkux "




OpraHrU4eCKux

BeIl|eCTB
Wtoro no paspeny 17
Pazgen 3. XuMuo 1 XXU3Hb

3.1 XUMUSA U )KU3Hb 4
WToro no paspeny 4
OBLIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

No

Tema ypoka

KosimyecTBO uacos

KonTpo/bHbIe
Bcero P
padoThbI

IIpakTHyeckue
padoThI

Jara
HU3yueHus:

JJIeKTPOHHbIe
nu¢poBbIie
o0pa3oBaTe/IbHbIE

pecypchbl

[TpeameT opraHu4ecKom
XUMHH, eé BOSHUKHOBEHHE,
pa3BUTHE U 3HaUEHHE

05.09.2023

Teopus cTpoeHus
OpraHUuYecKrXx CoeZJMHeHNUH
A. M. Bytnepoga, eé
OCHOBHBIE T10JI0KEeHUS

12.09.2023

IIpencrasiienue o
K/1accuuKaluu
OpraHuuecKHX BelecTB.
Howmenknarypa
(cucremaTnueckas) v
TPUBHA/bHbIE Ha3BaHUS
OpraHuuecKHX BelleCTB

19.09.2023

AJIKaHBI: COCTaB U CTPOeHHUe,
rOMOJIOTUYECKUH PAJ

26.09.2023

MertaH u 3TaH —
MpOCTeNllIre MpeJCTaBUTe N
aJKaHOB

03.10.2023




AJIKeHBbI: COCTaB U CTPOEHHUeE,
CBONCTBA

17.10.2023

OTU/IeH U IIPOIuJjieH —
MIpOCTeNIlIYe TIpe/iCTaBUTeNN
aJIKeHOB

24.10.2023

[MpakTueckas pabota Ne 1.
«ITosmyuenue sTuneHa u
H3yueHHe ero CBOMCTB»

31.10.2023

Anxkanuensl. bytagven-1,3 u
MeTunOyTaguen-1,3.
[TonyyeHne CUHTETUYECKOIO
KayuyKa U pe3rHbl

07.11.2023

10

AJIKVHBI: COCTaB U
0COOEHHOCTH CTPOEHUs,
TOMOJIOTUYECKUH DS,
AuleTusieH — MPOCTeUNIINM
Tripe/icTaBUTe/ b ATKUHOB

14.11.2023

11

BbruricsieHusi o ypaBHEHUIO
XUMHUUECKON peakLuu

28.11.2023

12

ApeHbl: 6€H30T ¥ TOTYOJI.
TOKCHUUHOCTh apeHOB

05.12.2023

13

['eHeTHUeCKasi CBSI3b
yTJIeBOJIOPOIOB,
TIPHUHA/IJIeXKAIIIX K
Pa3/IMYHbIM K/laccam

12.12.2023

14

[IpypopHbIe UCTOUHUKU

19.12.2023




YIJIEBOZIOPO/IOB: NPUPO/HBII
ra3 U NornyTHble HeTsIHbIe
rasbl, He()Tb U NIPOZAYKTHI eé
nepepadoTKu

15

IIpupojHbIe UCTOYHUKU
yIJIEBOZIOPOZOB: NIPUPOHBII
ra3 U MoryTHble He(TsHbIe
rasbl, He()Tb ¥ MPOJIYKThI €8
niepepaboTKy

26.12.2023

16

KonrpospHast paboTta o
paszieny «YT/eBoJJopOAbD»

09.01.2024

17

IIpenenbHble OJHOATOMHBIE
CIIUPTBL: METaHO/ U STaHO/.
Bogopopanas cBsi3b

16.01.2024

18

MHoroaTomHble CIIUPTHI:
3TW/IEHIJIUKOJIb U [VIALePUH

23.01.2024

19

®deHoI: CTpO€HHE MOJIEKYJIbI,
(bl/I3I/ILIECKI/Ie Hn XUMH4YeCKHe
CBOﬁCTBa, MMpUMeHeHne

30.01.2024

20

Anbperusbl: hopManbaerus
Y aletajabferusi. ALeToH

06.02.2024

21

O/THOOCHOBHbIE TIpe/e/IbHbIe
KapOOHOBbIE KUC/IOTHI:
MypaBbUHast U YKCyCHast

13.02.2024

22

[MpakTrueckas pabota Ne 2.
«CBOMCTBa pacTBOpa

27.02.2024




YKCYCHOM KUCJIOThI»

23

CreapuHOBasi U OJIeMHOBast
KHCJIOTHI, KaK
TIpe/ICTABUTE/TH BBICIIINX
KapOOHOBBIX KUCJIOT

05.03.2024

24

MbU1a Kak COJTH BBICIIIMX
KapOOHOBBIX KUCJIOT, UX
MoOHoI1lee ZIeMCTBUe

12.03.2024

25

Cro>kHble 3(UphI Kak
TIPOM3BO/IHbIE KAPOOHOBBIX
KUCTOT. ['MpO/n3 CII0XKHBIX

3¢upoB

19.03.2024

26

JKuphI: TUIpOIN3,
NIpUMeHeHue,
Ouosioruueckasi poJib >KUPOB

26.03.2024

27

Yr/1eBoAbl: COCTaB,
K/1accuukanus.

BaskHellllive rpeficTaBUTENH:

TJIFOKO03a, (PpyKTO3a,
caxaposa

09.04.2024

28

KanMaJ'I H 11€J/IJIF0J1I03d KdK
MpUPOAHLIE TMTOJIMMEPbI

16.04.2024

29

KontpospHast paboTta o
paszeny
«Kucnopogconepikariye
OpraHUYecKye CoeJUHEeHUs»

23.04.2024




30 AMUHBI: METU/IAMUH U
dHHWUJIMH

30.04.2024

AMVHOKHUC/IOTBI KaK
amboTepHbIe OpraHUUecKye
31 | coenuHeHus, UX
O1oJ/IOTHUeCKoe 3HaUeHHE.
[Tenruppl

07.05.2024

Benku Kak npupojHblie
32 | BBICOKOMOJIEKYJISIPHbIE
COoeIMHeHUst

14.05.2024

OCHOBHBIE TIOHATHSI XUMUX
33 | BBICOKOMOJIEKYJISIPHBIX
coeIMHeHUH

21.05.2024

OcHoBHEBIE MeTO/Jbl CMHTE3d

34 BBICOKOMOJIEKY/ISIPHBIX
coeauHeHMi. [TnacTMacchol,

KayuyKH, BOJIOKHa

21.05.2024

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34




11 K/TACC

N

Tema ypoka

KonuuecTBo 4acoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHUueckue
padoThI

Jara
U3yuyeHusl

JJIeKTPOHHBIE
nu¢poBbIie
o0pa3oBarTe/IbHbIE

pecypchbl

XUMUYECKUI 3/IeMeHT. ATOM.
OnekTpoHHasi KOHPUTypalus
aTOMOB

07.09.2023

[TepuoruecKuii 3aKOH U
[Tepuoguueckas cucrema
XUMUYeCKUX 371emMeHToB /1. M.
MeHgeneeBa, UX CBA3b C
COBPEMEHHOU TeopHuel CTPOeHUst
aTOMOB

14.09.2023

3aKOHOMEpPHOCTH U3MeHeHUs
CBOWCTB XMMHUUECKHX 37IeMEHTOB U
VX COeZIMHEeHWH I10 rpymnam U
repuojaM. 3HaueHue
[epUOAUUeCKOI0 3aKOHa U
CUCTeMbI XUMUUYECKUX 3/IEMEHTOB
[O.. MenpieneeBa B pa3BUTUU
HayKu

21.09.2023

Ctpoenue BelrjectBa. XuMHUuecKast
CB$I3b, €€ BH/Ibl; MeXaHU3MbI

28.09.2023




obOpa3oBaHMs KOBaJIEHTHOU CBSI3H.
BogopopHas cBsi3b

BasieHTHOCT®.
ONeKTpOOTPULIAaTeTbHOCTb.
CreneHb okuciaenuvd. BeljectBa
MOJIEKYJIIPHOTO 1
HEMOJIEKY/ISIPHOTO CTPOEeHUsT

05.10.2023

[ToHsiTHE O AUCIIEPCHBIX CUCTEMAX.
VcTrHHBIE U KOLJIOUIHbIE
pactBopbl. MaccoBas [0/
Bell|eCTBa B pacTBOpe

19.10.2023

Knaccudukaiys 1 HoMeHKIaTypa
HEOPraHNYeCcKuX CoeIMHEeHHH.
['eHeTnueckas CBs3b
HEOPraHNYeCKuX BeIeCTB,
Pa3IMUHBIX KTaCCOB

26.10.2023

Knaccudukaripsi XuMruueckKux
peakivii B HeopraHu4eckou u
OpraHUYecKou XUMHU. 3aKOH
COXpaHeHHUsI MacChl BEIeCTB;
3aKOH COXPaHeHHs 1 TipeBpallieHuUs
9HEPTUU TPHU XUMHUUECKUX
peakIusix

02.11.2023

Ckopoctb peakuun. ObpaTiumMble
peakiu. XuMHUYeCKoe
paBHOBecHe

09.11.2023

[TpakTrueckas pabora Ne 1.

16.11.2023




«BnusiHMe pa3mMuHBIX (GaKTOPOB
Ha CKOPOCTb XUMUUECKOU
peaxkLyn»

DJIEKTPOJIUTAYECKas
auccoumanys. [lonstue o
BOZIOpoJHOM ToKa3arerne (pH)
pactBopa. Peakiiuu MOHHOTO
obmeHa. ['uiposiu3 opraHuuecKux
Y HeOpraHWYeCcKuX BellecTB

30.11.2023

OKuC/IUTeIbHO-
BOCCTaHOBUTE/TbHbIE PeaKIUH.
[MToHsiTHe 06 3/1€KTpOsH3e
pacruyiaBoB ¥ paCTBOPOB COJIei

07.12.2023

KonTtposnbsHast pabora 1o paszeny
«Teopetrueckrie OCHOBbI XUMUI»

14.12.2023

Mertasibl, X NIOJI0KeHKe B
[Teproanueckou cucreme
XAMUYeCKHX 3yemeHToB 1. 1.
MeHiesieeBa 1 0COO€HHOCTH
cTpoeHust aToMoB. Ob1ue
¢u3nyeckre CBOWCTBA MeTal/IOB

21.12.2023

CrnuiaBbl MeTaJIIoB.
ONeKTpOXUMUUECKU Psifi
HarpsbKeHUH MeTaslIoB

28.12.2023

XUMHUECKHe CBOMCTBA
Ba)KHEUILIMX MeTasyioB (HaTpUi,
Ka/lui, Ka/lblWii, MarHui,

11.01.2024




aIFOMUHUI) Y UX COeJMHEeHUU

XUWMHUUeCKre CBOMCTBA XpPOMa,
MeJli U UX COeJUHeHUN

18.01.2024

(ool e BN

XuMuHyeckue CBOMCTBA L[UHKA,
)Keje3a U UX COeIMHeHUU

25.01.2024

—

[TpakTrueckas pabora Ne 2.
"PellieHre SKCTIEPUMEHTAIbHBIX
3afiayv 1o teme «MeTanbi»"

01.02.2024

Hemertasbl, UX M0O10KeHKE B
[Tepropnueckoit cucteme
XAMUYeCKHX 3yemeHToB 1. 1.
MeHjesieeBa U 0COOEHHOCTH
CTPOeHHsI aTOMOB

08.02.2024

—

dusnyeckue CBOKCTBa
HeMeTa/l/IoB. AJIJIOTpONUs
HeMeTaJ/I/IoB (Ha rpruMepe
KMCJI0pO/ia, cepsbl, hocdopa u
yrJiepojia)

15.02.2024

XuMuHueckye CBOMCTBA Taj0OreHOB,

cepbl U UX COeJJUHEeHU

29.02.2024

XyMHueckre CBOMCTBA a30Ta,
tdocodpa u ux coeguHEHUA

07.03.2024

XuWMHUUeCcKue CBOMCTBA yTJiepo/a,
KPeMHUS U X COe/IMHeHUN

14.03.2024

G NN DN[WDNDINDN

[IpyuMeHeHVe BayKHEMIIIUX
HEMEeTaJ/IOB U UX COeJUHEeHUH

21.03.2024




O06006111eHre ¥ cCTeMaTH3al[us
3HaHWM 110 TeMe «HemeTanbi».
BbIUKC/IEHUS TI0 YPaBHEHUSIM
XUMHUUYECKUX PeaKIui U
TEPMOXUMHUECKHE PACUEThI

28.03.2024

[MpakTueckast pabota Ne 3.
«Pe1ieHure 3KCriepruMeHTaIbHbIX
3a71au 1o teme "HemeTanibl"»

11.04.2024

KoHTpospHast paboTa 1o TeMam
«MeTtannbi» U «HemeTanibi»

18.04.2024

Heoprannueckue v opraHuvecKyie
KUCIOThI. Heopranuueckuie u
OpraHuvecKre OCHOBAHUS

25.04.2024

AmMdoTepHble HeopraHuyeckue 1
OpraHuyecKue CoeUHeHNs.
I'eHeTHueckast CBsI3b
HEeOPraHUueCKUX U OpraHn4yecKux
BeIleCTB

02.05.2024

Posb xumun B obecrieueHUH
9KOJIOTUUEeCKOM, SHepreTUUeCKor 1
TMUILeBOM 6e30TacHOCTH, Pa3BUTUN
MeULUHBI

16.05.2024

[TpexacraBneHust 06 00X
HaAY4HbIX TTPUHIUIAX
MPOMBILIIEHHOTO TIO/TyYeHHSI
Ba)XHEHIIINX BEIeCTB

16.05.2024




YesioBeK B MUpe BeLeCTB U
MaTepuasoB

23.05.2024

A Wl w

Xumus 4 340pOBbe YesioBeKka

23.05.2024

OBIIEE KO/INMYECTBO YACOB I10
I[TPOI'PAMME

34










