MyHI/IIII/IHaJILHOC ABTOHOMHO€ 06111906pa30BaTe.]'[]:H()e YupexaeHue ruMHa3susl Ne 26 .

Tomcka
YTBEPX/JIAIO COI'VTACOBAHO
Jupekrop Ha 3aCeaHUH HayYHO-METOAUUYECKOTO
MAOY rumuaszuu Ne 26 cosera MAOY rumnaszuu Ne 26
[Ipukaz Ne 345-0 ITporokou Ne 1
ot «31» aBrycra 2024 r. oT «30» aBrycra 2024 r.
10.A. VYpanosa C. . Kanaku

PaGouas mporpamma yyeOHOTO IIpeMeTa
«XHUMUD)
(HaMMeHOBaHUE)
2rona
(CpoK peanu3anuu MpoTrpaMMBbl)
cpennee obiiee obpazonanue (10-11 kaacchl)
(ypoBeHb 00pa3oBaHMsI, KJIacc)

ABTOpP-COCTaBUTEIIb:
Coxonoa O.B.,
YUUTEIb XUMUU
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Tomck 2024

HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE cpeHEro o01mero oopa3oBanus paspaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanun,
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHUS (elepabHON 00pa3oBaTEbHOW MPOTPAMMBI CPEIHETO
obmero o6pazoBanus (POIlI COO), mpencraBieHHbIX B DepepaqbHOM TOCYAApPCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom Konuenmuu npernogaBaHusi y4eOHOTO mpeaMeTa
«XuMus» B o0pa3oBareibHbIX opraHuzanusax Poccuiickoit @exnepanuu, peaau3yromIuX
OCHOBHBIE 00pa3oBaTEIbHBIE TPOTPAMMBI, M OCHOBHBIX TNOJIOXKeHHH «CTpaTeruul pa3BUTHS
Bocrutanusi B Poccwiickoit ®enmepanmm Ha mnepuony mo 2025 roma» (Pacmopspxenue
[IpaBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3paboTKe MporpaMmbl MO XHMHH, K OIPENEICHHUI0 o0Ien
CTpaTeru 0O0y4eHHus, BOCOIUTAHUS U Pa3BUTHUs 0OydalolUXCs CPEICTBAMU Y4e€OHOTrO MpeaMeTa
«Xumus» st 10-11 ximaccoB Ha 6a30BOM ypOBHE COCTABHJIM KOHILIENITyalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH ILeNed, COJIep>KaHus, pe3ylbTaToB OOydyeHUS U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHUKOB.

PaGouass mporpaMMa Mo TpeaMETy CcOCTaBjieHa B COOTBETCTBUM C HOPMAaTHUBHBIMU
JOKYMEHTaMHu:

1. ®enepanbHBIN 3akoH "OO0  o0Opa3oBaHWU B Poccuiickoii denepanun" oT
29.12.2012 Ne 273-®3 (c U3MEHEHUSAMH M TOTIOJIHEHUSIMH ).
2. Ctpareruss HammoHanpHOW Oe3omacHocTH Poccmiickoit ®enepanmu, VYka3z I[Ipesumenra
Poccniickoit @eneparuu ot 2 uronsg 2021 r. Ne 400 «O Crparerun HaMoHaIbLHOM 0€30MMacCHOCTH
Poccutickoit ®eneparumy.
3. Ilpuka3z MunuctepcrBa npocsenienuss Poccuiickoit ®eneparun ot 31.05.2021 Ne 286 «O6
yTBEpKIACHUH (eepalbHOr0 TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa HayvyalbHOIO
obmero oopazoBanus» (3aperucrpupoBad Muntoctom Poccun 05.07.2021 Ne 64100).
4. ITpukaz MunucrepcTBa npocsenieHus Poccutickoit @enepanuu ot 31.05.2021
No 287 «O06 yrBepkaeHuH QeaepaaIbHOTO TOCYAapCTBEHHOTO 00pa3oBaTeIbLHOTO CTaHAApTa
OCHOBHOTO 00111eT0 0Opa3zoBanus» (3aperucrpupoBan Munroctom Poccun 05.07.2021 Ne 64101).
5. I[Ipuka3z MunucrepcTsa npocpernieHus: Poccuiickoit @enepanuu ot 18.07.2022
No 569 «O BHeceHuM M3MEHEHHH B (efiepaabHbIi TOCYyIapCTBEHHBINH 00pa30BaTeNIbHBINA CTaHAAPT
HavyanpHOTro 001Iero oopaszoBanus» (3apeructpupoBan Munroctom Poccun 17.08.2022 Ne 69676).
6. [Ipukaz MunucrepctBa mpocseuieHus: Poccuiickoit ®enepauuu ot 18.07.2022 Ne 568 «O
BHECEHUU M3MEHEHHI B (pefepaabHblil TOCyIapCTBEHHBIH 00pa30BaTeIbHbI CTAaHAAPT OCHOBHOTO
oburero oo6pazoBanus» (3apeructpupoan Muntoctom Poccuu 17.08.2022 Ne 69675).
7. IIpukaz MunuctepctBa oOpasoBanus u Hayku Poccuiickoit ®denepanuu ot 17 mas 2012 1. Ne413
«O0 yTBepxkIeHUH (enepaabHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHIApTa CPEIHETO
obmrero o6pazoBanus» (3apeructpupoBan MuntoctoMm Poccun 7 utons 2012 r. Ne 24480)
8. [Ipuka3 MuHnuctepctBa npoceuieHus Poccuiickoit ®eneparuu ot 12.08.2022 Ne 732 «O
BHECEHUHU M3MEHEHHH B (erepanbHBIA TOCYIapCTBEHHBIN 00pa3oBaTENbHBIN CTaHIAPT CPEIHETO
obmiero oOpa3oBaHMs, YTBEP)KIEHHBIM TMpUKa3oM MuMHHCTEPCTBAa OOpa3oBaHUsS U HAYKU
Poccuiickoit ®@enepauuu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan MuntoctoM Poccun
12.09.2022 Ne 70034).
9. IMlucbmo  MunucrepctBa mnpocsemmenusi Poccuiickoit  ®enepanuu  «O  HarpaBlieHUH
METOJUYECKUX PEKOMEHJAIMN [0 MPOBEACHHUIO LMKJIA BHEYPOUHBIX 3aHATHUH «Pa3roBopbl o
BayKHOM»» OT 15.08.2022 Ne 03—-1190.
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10. [Ipuxa3z MunuctepctBa mnpoceuienus: Poccuiickoit denepammnu ot 18.05.2023 Ne 372 «O6
yTIBepXkACHUU (eepatbHOl 00pa30BaTeNbHOW MPOrpaMMbl HAYATBLHOTO OOIIEro 00pa3oBaHU»
(3apeructpupoBan Muntocrom Poccuu 12.07.2023 Ne 74229).

11. Ilpuka3 MunucrepctBa npocseuienust Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 «O0
yTBEp)KJIeHUU (enepaibHOil 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHH»
(3apeructpupoBan Muntocrom Poccun 12.07.2023 Ne 74223).

12. Ilpuka3z MunuctepctBa mnpocenienus: Poccuiickoit ®@enepanum ot 18.05.2023 Ne 371 «O6
yTBepXKACHUHN (enepanbHOoil 00pa3oBaTEIbHON MporpaMMbl CpeaHEro oOmiero oOpa3oBaHU
(3apeructpupoBan Muntoctom Poccun 12.07.2023 Ne 74228).

13. CanuTapHO-3IUIEMHUOJIOTHYECKHE TPeOOBaHMS K OpPraHM3aldU BOCIUTAHUSA M OOydeHHUS,
oTabixa U o3n0poBieHus nered u mononéxu CII 2.4.3648-20, yrBepkI€HHBIE MOCTAaHOBICHUEM
I'maBHOTO TOCynapcTBeHHOTO caHuTapHOro Bpaua P® ot 28.09.2020 Ne 28;

14. CanurapHublie npaBuwia U HOpMbl 1.2.3685-21 «I'urneHnueckre HOpMaTUBbI U TpeOOBaHUS K
obecnieueHn0 0e30MacHOCTH U OE3BPEIHOCTH ISl YelloBeKa (akTOpOB OOUTaHUS, YTBEPKAEHHbIE
noctaHoBjeHueM [ 1aBHOTo rocynapcTBeHHOTO canuTapHoro Bpada P® ot 28.01.2021r. Ne 2;

15. OcHoBHass oOpa3oBarenbHas MporpaMma cpemHero ooémero oOpaszoBanus MAOY
rumHazuu Ne26 r. Tomcka.

XuMmuyeckoe 00Opa3oBaHME, II0JIydaeMO€  BBIIYCKHUKaMU  00111e00pa30BaTENbHOMN
OpraHM3aliM, SBISIETCd HEOThEMJIEMOM YacThl0o HX oOpa3zoBaHHOCTH. OHO  CIIYXKHUT
3aBepUIAIOIIMM STalloM peaju3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, TPHUCYNIUX IIEJIOCTHONW CHCTEME XHMHYECKOTO OOpa3oBaHMs. IJTH IEHHOCTH
KacaloTcs MO3HAHMS 3aKOHOB MPHUPOAbI, (GOPMUPOBAHHUS MHUPOBO33PEHHUS W OOIIEH KyJIbTYpHI
YelloBEeKa, a TaKKe OHKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MpUpoAHON cpere. Peanusyercs xumuyeckoe oOpa3oBaHue OOy4alOIMINXCS HA YPOBHE CPEIHEro
o0miero oO0pa3oBaHUsl CPEICTBAMH Y4eOHOTO TIpeaMeTa «XUMHUS», COIEpKaHUE M MOCTPOCHHE
KOTOPOTO OIpeNeieHbl B IporpaMMe M0 XUMHU C Y4€TOM CHeluUKA HAyKu XUMHH, €€
3HAYEHUS B MIO3HAHUU MPUPOIbI U B MAaTEpUATbHOMN KU3HU OOIIECTBA, a TaKkKe ¢ y4ETOM OOIIHX
1ene ¥ MpUHILIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccutickoii deneparuu.

XUMHS KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HAYK UTPAaeT 0COOYI0 POJib B COBPEMEHHOM
LUMBUIN3AlMY, B CO3JAHUM HOBOW 0a3bl MaTepUanbHON KyiabTyphl. OHa BHOCHUT CBOW BKIAJ B
(hopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBINUICHUS, B CO3/IaHUE I[EJIOCTHOTO MPECTaBIICHUS
00 OKpy»KalolleM MHUpe Kak O €IUHCTBE MPUPOJbI U YeJIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOLIEro MHUpA, OCO3HAHUS B3aUMOCBSI3H
MEXIYy CTPOCHHEM BEeIlleCTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOAEWCTBYSI C JAPYrUMH €CTECTBEHHBIMM HAayKaMH, XUMHUS cTaja
HEOTHEMJIEMOW YacTbl0 MHUPOBOI KYIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIICUIHOTO Tpyaa W
AKHU3HU KaxJoro wieHa oOmiectBa. CoBpeMeHHas XMMHMs Kak Hayka CO3UJATeNIbHAs, KaK HayKa
BBICOKMX TE€XHOJIOTUH HaIpaBlieHa Ha pelIeHHE IIOOANBbHBIX MPOOIEM YCTOWYMBOTO PAa3BUTHS
YelI0BEYECTBA — CHIPHEBOM, YHEPreTUUECKO, MUIIEBOM, IKOJIOTUYECKOM 0€30MaCHOCTH U OXPaHbl
3JI0POBBAL.

B cooTtBercTBUM ¢ 00mMMHU LEISIMH M HPUHIMIIAMU CpPeAHEro oOiiero oOpa3oBaHHs
conepkanre mpeamera «Xumus»  (10-11  kmaccel, 0a30BBI  ypOBEHb H3YUCHWS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJATOTOBKY OOy4aromuxcs,
HE00X0AMMYIO UM JUIsl BBIPAaOOTKH MUPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOTO BKIIOUEHHS B
KHU3Hb COLIMYyMa, TMPOJOJDKEHUS 00pa3oBaHMS B pa3IMYHBIX OO0JACTAX, HE CBS3aHHBIX
HEMOCPEICTBEHHO C XUMHUEH.

CocrapnstomuMu  npeamera «XUMHUs» SIBIAIOTCA 0a30Bble Kypchl — «Opranudeckas
xuMus» 1 «OO011ast 1 HeOpraHu4eckasi XMMus», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHUIN MO0 HEOPraHUYECKOH XUMUH (C BKIIOUEHUEM
3HaHUHM U3 0o0IIel XMMHM) U OpraHudeckord xuMuu. @opMupoBaHUE JTaHHON CHUCTEMbI 3HAHHUN
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MpU U3YYECHUH TMpeaMeTa o0ecleuyrnBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEr0 MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranuueckas xumus» U «O0Imas 1 HeopraHueckast
XUMHES» C(HOpPMHpPOBAHA B IIPOTpaMMe TI0 XMMHH Ha OCHOBE CHCTEMHOTO TOJX0Ja K M3Y4EHUIO
yuyeOHOro Marepuaiia W OOYCIIOBIIEHA HMCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYEeCKOM XHWMHH BEIIECTBA
paccMaTpUBaIOTCSl HA YPOBHE KJIACCHYECKOW TEOpUM CTPOEHUS OPraHUYECKUX COCAMHECHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHHH BEIIECTB.
CBenenusi 00 M3y4aeMBIX B KypCe€ BEIIECTBaxX MAIOTCS B PA3BUTHU — OT YIJIEBOJOPOJIOB [0
CJIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCOUHEHHMH. B Kypce opraHMYecKOd XWMHH IOJIy4aroT
pasBuTtHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs IEPBOHAYAIBHBIC
MIPEACTABICHUSI O XUMUYECKON CBS3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINU.

[Ton HOBBIM yriioM 3peHus B npeameTe «XuMus» 0a30BOTO YpOBHS pPacCMaTpPUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO OOIIEro O0Opa30BaHUs TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHUECKUE CBEJIEHUS O BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01as 1 HeopraHWYecKas XUMUs» O0y4JaIOIUMCS TPEIOCTABISAETCS BO3ZMOXKHOCTh OCO3HATH
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOMIETEOPETHYECKUX M METOJOJOTHYECKUX TIO3UIUH,
IyO)Ke TOHATh WCTOPUYECKOE HM3MEHEHHE (YHKIMI STOro 3akoHa — OT oOoOmiaromieid 10
OOBSACHSIONIEH U TPOTHOZUPYIOIIEH.

Envnas cucrema 3HaHWN O BaKHEWIHMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTECKaHUS
gononHsieTcss B Kypcax 10 wm 11  KiaccoB aieMeHTaMu  COJEpKaHUS, HMEIOIMUMU
KyJIbTYpOJOTUYECKUA W TPUKIATHON XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT ITOHWMAaHHIO
B3aMMOCBSI3M XHMHUU C JIPyTUMH HayKaMH, pPacKpbIBalOT €€ pojib B TMO3HABATEIbHOW U
MPAKTUYECKOW NEATEeIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBaXKEHHUS K IMPOIECCY
TBOPYECTBA B 00JIACTH TEOPUHU M MPAKTUUECKHUX MPUIIOKCHUN XHUMHUH, MIOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX MpOoOJeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIIUBATh WH(POPMAIMIO U TMPUMEHATH €€ IS TOTIOJIHCHUS 3HAHHWM, PEIICHHS
MHTEJUICKTYAJIBHBIX U 3KCIIEPUMEHTABHBIX HCCIEIOBATENbCKUX 3a7a4. B 1enom coaep:kaHue
ydeOHOTo mpeaMera «XUMHUs» JTaHHOTO YPOBHS M3YYCHHUS OPUEHTUPOBAHO HAa (OPMHPOBAHUEC Y
00YyJaroIMXCsl MUPOBO33PEHYECKON OCHOBBI IS TTOHUMaHUs (PHIIOCOPCKUX HICH, TaKMX KaK:
MaTepuajlbHOE  €IMHCTBO  HEOPraHMYEeCKOro M OPraHhyYecKoro  MHpa,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB WX COCTABOM M CTPOEHHEM, MO3HABAEMOCThH IMPUPOIHBIX
SIBJICHUN IyTEM DOKCIIEPUMEHTA W pEHICHUS MPOTHUBOPECUHMH MEXKJIYy HOBBIMH (aKTaMu U
TEOPETUYECKUMH TPEANOChUIKAMUA, OCO3HAHWE PpOJM XUMHUM B PEHICHUM 3KOJOTHYECKUX
npo0iemM, a Takxke MpolsieM cOepeKeHUs YHEPTeTUUYECKUX PECYpPCOB, ChIPbs, CO3AaHUS HOBBIX
TEXHOJIOTHI U MaTEpHaJIOB.

B mmaHe pemeHus 3amad BOCHUTAHHS, Pa3BUTHS W COLMANIM3AIMM  OOY4aroIIUXCs
MPUHATBIE TPOTPaMMOM MO XUMHUU MOJAXOAbl K OINPEICICHUIO COACP)KaHUS M TOCTPOCHUS
npeaMeTa mperycMaTpuBaioT (OPMHPOBAHUE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN, MMEIOLINX
0a30BO€ 3HAYCHHME IS PA3JIMYHBIX BUOB ACITCIBHOCTH: PEIICHUS IPOOJIeM, MOUCKa, aHAIN3a U
o0paboTku uWHGOpPMAIMK, HEOOXOMUMBIX [UIsI TPUOOPETEHHs] ONbITA MPAKTUYECKOW U
HCCIEI0BATEIbCKON AeATeIbHOCTH, 3aHMMAIOIIECH BAXKHOE MECTO B ITO3HAHUU XUMUU.

B mpakTuke nmpenogaBaHus XMMHUHM Kak Ha YpOBHE OCHOBHOTO 0O0IIIer0 0Opa3oBaHusl, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TP  OMNPEICIIEHUH  COJEpPIKATEIbHON
XapaKTEPUCTUKU LEJIeHd HU3Y4YEeHHs] NpeIMeTa HalpaBJICEHUEM I[E€PBOCTEIIEHHON 3HAYUMOCTH
TPaIUIIMOHHO TpHu3HAETCs (GOPMUPOBAHHE OCHOB XHUMHUYECKOW HaykH Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUYECKOW NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKOM TOYKM 3pEHUs TakoM MOAXoJ K
ONIPENICTICHUIO LIeJIeH U3YUYEeHUSI IPEIMETa ABJISIETCS BIIOJHE OMPaBJAaHHBIM.
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CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEISIMH H3y4CHHs TpeaMera «XuMush Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHuMEe CHCTEMBl XUMUYECKMX 3HAHWH Kak BaKHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBbIC MOHATHUSA,
(dyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XHMHH, OCBOCHHEC SI3bIKa HAYKH, YCBOCHHE U
MMOHMMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX PAa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHUe U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX IMO3HAHHS BEIICCTB U
XUMHYCCKUX PEAKIUi, HEOOXOMUMBIX JUIsl IPHOOPETEHUSI YMEHUI OPHEHTUPOBATHCS B
MHUpPE BEIICCTB M XUMUYECKHX SIBJICHUN, UMEIOIINX MECTO B IPHUPOJIC, B IPAKTUICCKON 1
MOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUW H CHOCOOOB JEATEIHHOCTHU, CBSI3aHHBIX C HAONIOACHHEM U
OOBSICHEHUEM XHMHMYECKOTO JKCIEPUMEHTa, COOJIIOACHUEM MpaBUil OE30MacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, conepkaTenbHasi XapaKTepUCTUKA Teel U 3a/1ad U3YYCHHS MpeMeTa B
MpOrpaMMe TI0 XUMHHU YTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU IMPUOPUTETAMH
B cucTeMe cpemHero obOmiero oOpazoBanus. CeroaHss B TPENoOJIaBaHUM XUMUU B OOJBIICH
CTENeHW OTAAETCS TPEANOYTEeHUE TMPAKTUUECKOW KOMIIOHEHTE COJepKaHUs OOydeHus,
OPMEHTHPOBAHHONW Ha TMOATOTOBKY BBIMYCKHUKAa 0OIIe00pa3oBaTeIbHON  OpraHU3aIlNHy,
BIIQJICIONIET0 HE HA0OpOM 3HaHMH, a (YHKIIMOHAIHHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M
YMEHHUSAMHU aKTHBHOTO TIOJTYYCHHS 3HAHWA W MPUMEHEHUS WX B PCABHOW KU3HU JIJIS PEIICHUS
MPaKTUYECKHUX 3a/1a4.

B cBs3m ¢ »TUM TIpHM HW3y4EHHHM TIpeaMeTra «XUMHUS» JOMUHHUPYIOIIEEe 3HAYCHUE
MPUOOPETAIOT TaKue 1eNIU U 3a7a4uu, KakK:

ajanrtanus OOydaloIIMXCsl K  YCJIOBUSM  JTUHAMUYHO  Pa3BUBAIOLIETOCs MU,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX pEHIEHHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOy4JalOMUXCS KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMITETECHIIUM),
HMMEIOIUX YHUBEPCAIbHOE 3HAYCHHE JJIs PA3IMYHBIX BUJIOB ACATEILHOCTU: PELIeHUs Mpooiem,
MOMCKa, aHaiau3a W o0paboTku uH(OpManuM, HEOOXOMUMBIX MJIs TPHOOPETEHUS OIbITa
NeSITeIbHOCTH, KOTOpas 3aHUMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXkKe ISl OLICHKHU C
MO3UIIMI HKOJIOTHYECKOM 06€3011aCHOCTH XapaKTepa BIUSHUS BELIECTB U XMMHUYECKUX MPOIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJHYIO CPELyY;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOyyaronuxcs: CHOCOOHOCTH CaMOCTOSTENbHO MPUOOPETaTh HOBBIE 3HAHUA 10 XUMUU B
COOTBETCTBUU C JKMU3HEHHBIMH MOTPEOHOCTSAMU, UCIIOJIB30BATh COBPEMEHHbBIE HH(POPMALIMOHHbBIE
TEXHOJOTMHM JUIsl TOMCKA W aHalu3a y4eOHOM U Hay4yHO- MOMYJSIpHON HH(pOpMaIUN
XUMHYECKOTO COJIeP>KaHUs;

(dhopMHpoBaHKE U pa3BUTHE Y 00YyUaIOIIUXCS aCCOLMATUBHOTO U JIOTHUECKOTO MBIIILJICHHS,
HaOMOJATEIbHOCTH, COOPaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U NMPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJarmuxcs yOexJAEHHOCTH B TyMaHUCTHYECKOW HAaNpaBICHHOCTH
XUMHH, €€ BaXHOW pPOJIM B  peHIeHHH TIoOanbHBIX MpoOJeM  palMOHaIbHOTO
MIPUPOIOIIONIF30BAHNUS, TMOTIOJHEHHUSI DHEPTeTUYECKHX PECYPCOB M COXPAHEHHUS TMPUPOTHOTO
paBHOBECHS, OCO3HaHHMS HEOOXOOUMOCTH OEpEeKHOTO OTHOIIEGHHUS K TPHUPOJE M CBOEMY
3JI0POBBIO, @ TAK)KE MPUOOPETEHUS OMbBITA UCMOIb30BAHUS TOMYYCHHBIX 3HAHUU JJIS IPUHATUS
TPaMOTHBIX PEIICHU B CUTYAIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMH.

B yueOHOM mnaHe cpemHero oOiiero oopazoBaHus mpeaMeT «Xumus» 0a30BOro YpOBHS
BXOJIUT B COCTaB MpeaMeTHOI 06macTu «EcTecTBeHHO-HAYUHBIE MPEAMETHI.

0611[66 YHuCJIO0 4acCoB, OTBE€AEHHBIX IS N3Yy4CHHA XHUMHU, HaA 0a30BOM YPOBHE CpCOAHCTO
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obmiero odpaszoBanus, coctaBisier 68 wacoB: B 10 kmacce — 34 gaca (1 ywac B Henemo), B 11
kiacce — 34 yaca (1 yac B Heziemio).

COIEPXAHHUE

OBYYEHUA 10 KJIACC

OPTAHUYECKASA

XUMUs

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH

[Ipenmer opraHu4eckoil XUMHUU: €€ BOSHUKHOBEHME, PA3BUTUE U 3HAYCHHE B NOJYyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus opraHndeckux coenunenuii A. M. bytieposa,
e€ ocHoBHbIe TOJOXeHHUA. CTpyKTypHbIE (DOPMYIBI OpPraHWYECKHX BemecTB. [ omoorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHU4ECKUX COSAUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHmyeckux  BemectB.  HomenknaTypa
OpraHMYECKUX COEIUHEHMH (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUSA BAKHEHUIIMX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTANIbHBIE METO/Ibl M3YYEHHUs BEILIECTB U UX IPEBPAIICHHI: 03HAKOMIIEHHE C
oOpa3laMu OpraHMYecKUX BEIIECTB W MaTepuajiaMd Ha UX OCHOBE, MOJAEIUPOBAHUE MOJEKYI
OpraHMYECKHUX BEILIECTB, HAONIOJIEHWE M ONHUCAaHHE JEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPALLEHUIO OPraHUYECKUX BEIIECTB IIPU HAarpeBaHuu (IJI1aBjieHue, OOyriIuBaHuE U TOPEHNUE).

Yraesogopoasl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMM psf. MeraH M 3TaH — IpocTeumme
MPE/ICTAaBUTENN aJKaHOB: (pU3MUeckue M XUMHYECKHe CBOWCTBA (peakuuH 3aMelleHus U
TOpEeHUs ), HaX0Xk/I€HNE B IPUPO/JIE, MOIYYeHNE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psii. DTWIIEH U MPONWIEH — MPOCTEHIINE
MIPE/ICTAaBUTENIM AJIKEHOB: (PU3UYECKHE W XUMHUYECKHE CBOWCTBA (peakUuu THUIPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALIMU, OKUCIECHUS U MOJIMMEPHU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragueH-1,3 m metwnOyraauen-1,3: crpoeHune, BaKHEHIINE XUMUYECKUE
cBOMCTBa (peakuus noauMepusanun). [lomydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHH psAA. AIETUICH —
MPOCTEHINHIA TTPEACTABUTEND AIKUHOB: COCTaB, CTPOEHUE, (PU3UYECKUE U XMMHUYECKHUE CBOMCTBA
(peakuuy ruApUpOBaHUSs, TaIOreHUPOBAHUS, TUAPATAIIMH, TOPEHUS), TOJTyIEHHE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, crpoeHue, (PU3MUECKME U XUMHUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUST M HUTPOBaHUs), MOJydeHHE U HpuUMeHeHue. Jomyon: cocmas, cmpoemue,
Qusuueckue u xumuieckue ceolcmea (peakyuu 2an02eHUpoOsanusi U HUMpo8auus,), noiyyeHue u
npumenenue. 'TOKCHYHOCTb apeHOB. ['eHeTWyeckas CBsSI3b MEXIAY YIJIEBOJOPOJaMH,
MIPUHAJUICKAMMH K pa3JInYHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YIIIEBOOPOI0B. [IpupoaHblii ra3 u MomyTHble HETSHbIE Ta3bl.
Hedbts u e& mpoucxoxaenue. CrnocoObl mnepepabOTKM He(TU: TMEpPeroHkKa, KPEKUHT
(TepMuYecKuil, KaTamuTH4eCKuit), muponus. [IpoaykTel mepepaboTku HEPTH, UX IPUMEHEHHE B
MIPOMBIIIIJIEHHOCTHU U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro rnepepaboTKH.

DKCIEepUMEHTAIbHBIE METO/Ibl M3YYEHUS BEIIECTB U MX MPEBpPALICHUIN: 03HAKOMJIEHHE C
oOpa3liaMu MIacTMacc, KaydykoB M pe3uHbl, koyekuuu «Hedtb» u
«YTonb», MOACIUPOBAHUE MOJIEKYJ YIJIE€BOJOPOJOB M TaJIOr€HONPOU3BOAHBIX, IPOBEJICHUE
IPAKTUYECKON PabOThl: MOTYUYEHUE ITUIIEHA U U3YYE€HUE €r0 CBOWCTB.

Pacuérneie 3amaumn.

Borunicnenuss mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIEeCTBAa WJIM MPOJAYKTa PEAKIHUU IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoacoaep:xanme oprannyeckKie coeJMHEHHA

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpOeHHe, (u3HYecKue Hu
XMMHMUYECKHUE CBOWCTBA (pEakLUMU C aKTMBHBIMH METaJUIaMH, TaJIOT€HOBOJOPOJAMH, TOPEHUE),
npuMeHeHne. BoopoiHble CBSA3M MEXKy MOJIEKYJIaMHi COUPTOB. JleficTBHE MeTaHOJIa U ATaHOJa
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Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHble CHUPTHL. IJTHICHTIMKOIb M TIWIEPUH: CTpOeHHe, (usnueckue u
XMMUYECKHE CBOMCTBA (B3aUMOIEHCTBHE CO MIETOYHBIMU METANIaMH, KaYeCTBEHHAs peakus Ha
MHOTOATOMHbIE cnupThl). JlelicTBue Ha opraHu3M denoBeka. lIpuMmeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

@DeHo: CTPOEHUE MOJIEKYJbl, (U3NYECKUE U XHMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl U Kemousl. DopManbAeTHi, aueTaNbACTHA: CTPOCHUE, (QHU3MUECKUEe U
XMUMUYECKHE CBOWMCTBA (pEaKkIMH OKHCICHHS W BOCCTAaHOBJICHHUS, Ka4eCTBEHHBIC PpEaKIIHH),
MOJTydeHUE U TIPUMEHEHHE.

OmHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAst M YKCYCHAsi KHCIIOTHI:
CTpoeHue, pU3NYecKre 1 XUMHUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KMCIOT, peakius
TepuHKANNN), TONydeHHe u mpuMeHeHne. CrTeapuHOBass W OJEWHOBAas KHCJIOTBI Kak
MIPECTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbITa Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX
MOJOIIIEE JENUCTBHE.

CnosxHble 2pUpbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MAPONN3 CIOKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosiornaeckas poJib KUpPOB.

VYrieBoapl: cocTaB, Kiaccudukaius yrieBooB (MOHO-, - U TIoJiMcaxapubl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYINbI, (U3UYECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammogeictBue ¢ ruapokcuaoM Mmeau(ll), okucneHme amMmMuadyHbIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHME TIIIOKO3bl), HAXOXKJIEHHE B MPUPOAE,
puMeHeHne, ouosornueckast poib. DorocuuTes. PpykTo3a Kak M30MEP TITFOKO3HI.

Kpaxman u nemironosa kak npupojHbie noiuMepsl. CTpoeHHe Kpaxmalia U 1eJUTIOJIO3HI.
Ouznyeckue U XMMHUYECKHe CBOMCTBA KpaxMala (THAPOJIN3, KaueCTBEHHAs peakius ¢ HOJ0M).

DKCIepUMEHTAIbHBIE METOJbl M3y4YeHMsI BEIIECTB M HMX IMPEeBpAIlEHUI: MpOBEJIEHUE,
HaOOJIeHNEe W OMHCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KaueCTBEHHbBIE
peakuy OJHOATOMHBIX CHHUPTOB (OKWciaeHWe 3TaHoja okcuaoMm wmeau(ll)), MHOTOaTOMHBIX
cnupToB (B3ammojelicTBue TimnepuHa ¢ ruapokcuaoMm wmeau(ll)), ampmeruaoB (okuciieHue
aMMMadHBIM pacTBopoM okcuaa cepedpa(l) m ruapokcumom wmemu(ll), B3ammonelicTBHe
Kpaxmajga C HWOJOM), MPOBEICHUE IPAKTUUECKOW paOOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBa
HCXOJHOTO BEIIeCTBa WJIM MPOJYKTa peakluud IO HU3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU IPOAYKTOB PEAKIIUHN).

A3oTCcoepKale OpraHndeckue CoeaUHEHHS.

AMUHOKUCIOTBI Kak amQoTepHble OpraHuyeckue coeauHeHus. Dusnueckue
XMMHUYECKHUE CBOICTBA aMHUHOKUCIOT (Ha mpuMepe IiHIKMHA). buHonormdeckoe 3HaveHUE
aMuHOKHUCIOT. [lenTump.

benku kak mpuponHbIE BBHICOKOMOJICKYNSIpHBIE coenuHeHus. [lepBuyHas, BTOpuUYHAs U
TpeTUyHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOWMCTBa O€JIKOB: THUIPOIM3, ACHATypalus,
KaueCTBEHHbIC PEAKIMH Ha OCIKHU.

OKcIepUMEeHTaIbHbIE METOJbl M3YYEHHUsS BELIECTB M UX IpEeBpalleHUil: HaOMoJeHue U
ONMCAaHHE JAEMOHCTPALMOHHBIX OMNBITOB: JEHaTypaluus O€JIKOB INpH HarpeBaHWM, IIBETHBIE
peakiuu OeIKoB.

BbicokoMoIeKyIIPHbIE COEMHEHHS

OCHOBHBIE TMOHATHS XUMHUHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHMH: MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpU3alliu, CpeiHss MOJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTMHEHUI — MOJIMMEPU3aLIUs M MOJIMKOHIEHC AL,

DKcIepUMEHTAIbHBIE METOIbl U3YYEHHUSI BELIECTB M UX MPEBPALCHUI: 03HAKOMIIEHUE C
o0pa3iaMu NpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4yKOB.
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MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBsI3€d IPU M3YYEHMM opraHuyeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M
MIOHATHM, SABIIAIOLIUXCA CUCTEMHBIMU 11 OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmre ecTecTBEHHO-HAYYHBIC TOHSATHS: SBJICHHE, HAy4YHBINH (aKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaIMW3, CHHTE3, KiIacCU(PUKAIMs, TEePHOJUIHOCTh, HAONIOJCHNe, HW3MEpEHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE.

®du3uka: MaTepus, SJHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, DHEPI€TUYECKUA YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHE BEUIECTBA, (PM3NUYECKUE BEIWYMHBI M CIUHHIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusM, Onocdepa, oOMEH BEIIECTB B OpraHusMme, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBObI, )KUPHI, (DEPMEHTBI).

I'eorpadust: MuHEpabl, FOpHBIE OPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOTINBO, PECYPCHI.

TexHonorus: nuiieBble NPOAYKThl, OCHOBBI PALlMOHAJILHOTO MUTAHUS, MOIOIINE CPE/CTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE Mpenaparhl, MaTepralibl U3 UCKYCCTBEHHBIX M CUHTETUUYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMUM

XuMuyeckuil aneMeHT. AToMm. Sfapo aroma, H30TOMBI. DJIEKTpPOHHAs 000J0YKa.
DHepreTUyecKre ypOBHHM, TOAYPOBHU. ATOMHBIE OpOUTaH, s-, P-, d- ageMenTsl. OcOOEHHOCTH
pacnpesenieHus: 3JeKTPOHOB MO OpOUTAIsIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DnexTpoHHas KOHGUTypalus aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoanueckas cuctemMa Xumudeckux saeMmeHToB J[. U.
MenneneeBa. CBs3b NEPUOAUYECKOrO 3akoHa M [leproanyeckoil CHUCTEMBI XUMHUYECKUX
anementoB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOpHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XUMUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BELIECTB
10 TpyINnaM U neprojaM. 3Ha4eHHUE MEPUOIUYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BUIbl XUMHYECKOW CBs3U (KOBaJCHTHAs
HEMoJIApHas U TOJIApHAs, MOHHAs, MeTajulnueckas). MexaHu3mbl 00pa3oBaHUSI KOBAJIEHTHOM
XUMUYECKON CBs3M (OOMEHHBI W JOHOPHO-AaKIENTOpHBIN). BomopoaHas cBsi3b. BaleHTHOCTS.
DIeKTpOOTpULIATENBHOCTh. CTeneHb OKUCIIeHN. FIOHbI: KATUOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTAUIMYECKMX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAUIMYECKON PEIIETKH.

[lonarue o qucnepcHbIX cucremax. MICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B paCTBOpE.

Knaccudukanuss HeopraHuyeckux coefuHeHuil. HoMeHkmaTypa HeOpraHu4ecKux
BellecTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHX BEIIECTB, IMPUHAUICKAIUX K Pa3InYHbIM
KJ1accam.

Xumuyeckas peakius. Krnaccudukanus XUMUYECKHX pEaklMid B HEOPraHUYECKOH u
OPraHMYECKON XMMHUH. 3aKOH COXpPAHEHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
SHEPTrUM MPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pPa3NuyHbIX (hakTopoB. OOpaTUMbIE peakiuu.
Xumnueckoe paBHoBecue. DakTopbl, BIUSAIOINIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunanun Jle larense.

DnexTponuTHueckas aucconuainus. CunbHble U ciabbie dmeKkTpoauThl. Cpeaa BOTHBIX
pacTBOPOB BEIIECTB: KHCIIasA, HEUTpaIbHas, 1eJI0OUHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
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OKCIIEpUMEHTAJIBHBIE METOJAbl M3YYEHHS BEIIECTB M UX IPEBPALLECHUMN: AEMOHCTPALUS
tabmun, «[lepuoanueckas cuctemMa XuMuueckux ameMmeHToB [[. M. MenneneeBa», u3ydcHHE
MoOJeNel KpUCTANIMYECKUX pPEIIETOK, HAOMIOJEHUE U OIMCAHHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3NOKEHHE MEPOKCHAa BOJAOPOAAa B TMPHUCYTCTBUU KaTalnW3aTopa,
OTIPE/IENIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOLIbI0 YHUBEPCAIBHOTO MHJMKATOPA, pEeaKkLuu
MOHHOTO OOMEHa), MPOBEACHUE IMPAKTHUECKOW paboThl «BiHsHUE pa3mUYHBIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKIINM».

Pacuérnsie 3amaun.

Pacuérbl o ypaBHEHUAM XUMHYECKUX PEAKLMH, B TOM YHCJIE TEPMOXUMHUYECKUE PaCUEThI,
pacuéThl ¢ UCIIOJIb30BAHUEM MOHSTHS «MaccoBast I0JIsl BEIIECTBAY.

Heoprannueckass xumusi

Hemeramnel. Ilonoxenune HemetaiuioB B Ilepuoanueckol cucTteMe XMMHYECKHX
anementoB JI. M. MengneneeBa M 0COOEHHOCTH CTpOEHHUS aTOMOB. PuU3NyeCcKue CBOICTBA
HEMETAJJIOB. AJIIOTPOTIHS HEMETAJUIOB (Ha MIPUMEpPE KUCIOpoa, cepbl, hochopa u yriepona).

XUMHYECKUE CBOMCTBA BaXXHEUITUX HEMETAJJIOB (TaJIOTEHOB, Cephl, a3ora, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COETMHEHUH (OKCHUIO0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHbBIX
COCTMHECHMUIN).

[IpumeHeHne BaKHENIIIMX HEMETAIIIOB U UX COEIUHEHUI.

Mertamnel. [Tonoxenune meramioB B [leproanyueckol cucreMe XUMUYECKUX AJ1eMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmue
¢uznueckue cpoiictBa MetauioB. CIIaBbl METAUIOB. DIIEKTPOXUMHUYECKUH psJl HaMpsDKEHUN
METaJlJIOB.

XUMUYECKHE CBOMCTBA Ba)XXHEHIIMX METAJUIOB (HATpUil, Kajiui, KajblUil, MarHuy,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

OO6mwme cnocoOsI Moy4eHus: MeTauioB. [I[puMeHeHne METAIITIOB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHUs BEHIECTB M MX MPEBPALICHUN: H3yYEHHUE
KOJUIEKIIMH «MeTasuibl U CIiiaBbl», 00pa3I[0B HEMETAIIJIOB, pElIeHNEe SKCIIEPUMEHTaIbHbIX 3a/1a4,
HaOo/IeHNe U ONHMCAHHE AEMOHCTPAIIMOHHBIX U J1a0OPaTOPHBIX OMBITOB (B3aUMOJEHCTBHE
TUAPOKCHUIA ATIOMHUHHUS C PACTBOPAMU KHCJIOT U IIEI0YEH, KAYECTBEHHBIE PEAKIIMM HAa KaTHOHBI
METaJIJIOB).

Pacuérneble 3agaun.

Pacuérbl maccel BemiecTBa WiM 00bEMa ra3oB MO H3BECTHOMY KOJHYECTBY BEILECTBA,
Macce Win o0bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMM BEIIECTB, pacyEéThl Macchl (00bEMa,
KOJIMYECTBAa BEUIECTBA) MIPOIYKTOB PEAKIUH, €CIH OJHO U3 BEIIECTB UMEET IIPUMECH.

XuMHS U )KU3Hb

Ponp xumuu B 06ecriedeHnH 3KOJOTUYECKOH, SJHEPTeTUYECKOM U MUIeBol 0e30MacHOCTH,
pa3BuTuM MeAuuHbL. [loHsATHE O HAaydyHBIX METOJAX MO3HAHUSA BELIECTB U XHUMHUYECKUX
peaKkiuu.

[IpencraBnenust 00 OOMIMX HAaydyHBIX MPHUHIMIAX [POMBIIUIEHHOTO TOJXY4eHUs
BOKHEMILKX BEUIECTB.

UenoBek B MHpE BELIECTB U MATEpPUATIOB: BAXKHEWIME CTPOUTENbHBIE MaTEpHalbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacku, CTEKJIO, KepaMuKa, MaTepHhalibl Jid SJIEKTPOHUKH,
HaHOMAaTepHUaJbl, OPraHU4YEeCKHEe U MUHEPAIbHBIEC yI0OpEHUSI.

XUMHS U 3/I0pOBbE YEJIOBEKA: MpaBUia HWCIOIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
MpaBuiia 6€30MacHOTO UCTIOIB30BaHUS MPENapaToB OBITOBOM XUMHH B TTIOBCETHEBHOM JKU3HHU.

Me:xnpeaMeTHbIE CBS3U.

Peanu3arus MeXmpeaMETHBIX CBS3EH MPU HU3ydeHUH OOIIed U HEOPraHWYECKOW XMMHH B
11 kmacce oCymIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO- HAyYHBIX MOHSATHUH,
TaK U MOHSTHUH, SBISIOUUXCS CUCTEMHBIMU JJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmue ecTecTBeHHO-HAYYHbIE TOHSTHS: HAy4YHbIH (DakT, THIOTE3a, 3aKOH, TEOpPHs,
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aHaNn3, CUHTE3, KJIacCH(UKALUs, TEPUOTUIHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIMPOBAHHE,
U3MEpPEHUE, SBJICHUE.

®dusnka: marepusi, 3HEprus, Mmacca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, HMOH, HU30TOI,
PaaOaKTUBHOCTb, MOJICKYJIA, SHEPreTHUECKUH ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOAHUE BCIUICCTBA, (1)I/I3I/I'-I€CKI/I€ BCJIMYMHBI U CAUHUIBI KX U3MCPCHUA, CKOPOCTD.

buonorus: kierka, opraHu3M, 3KOCUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, o0MeH BCIUICCTB B OpraHu3Mce.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYCCKas MMPOMBIINIJICHHOCTD, MCTAJLUIyprus, IMPOU3BOJACTBO
CTPOUTECIIBHBIX MaTcpuraioB, CEIIbCKOXO3SMCTBEHHOE IMpON3BOACTBO, MU CBasa
IIPOMBIIIIJIICHHOCTD, Q)apMaHGBTI/ILICCKaﬂ IMPOMBIIIJICHHOCTD, IMpOU3BOJACTBO

KOCMETHYECKUX IIPENnaparoB, IPOU3BOJCTBO KOHCTPYKLIMOHHBIX MaTEpHANIOB, J3JIEKTPOHHAsS
MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHA K pe3yabTaTaM OCBOEHHUS OO0yYaroIIMMHUCS
MpOrpaMM cpeHero oduiero o0pa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [Uisi pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS
MIPOrpaMM CpeIHEro oO1iero 00pa3oBaHus ABISETCS CUCTEMHO- I€ATEIbHOCTHBIN MOAXO0/I.

B cooTBeTcTBHM € CHUCTEMHO-JESTENBHOCTHBIM TOJIXOJOM B CTPYKTYpE JIHMYHOCTHBIX
pe3ynbTaTOB OCBOCHMS mpeameTa «XHUMHs» Ha YpOBHE cpenHero oOmiero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOIIHNE COCTABIISIIOIINE:

O0CO3HaHUE OOYUYAIOIIMMUCS POCCUMCKOW T'PAKIAHCKOW HISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJM4re MOTHUBALIMU K OOY4EHUIO;

L[eJICHANPaBJICHHOE PAa3BUTUE BHYTPEHHUX YOEKJIEHUH JIMYHOCTH HAa OCHOBE KIIHOUEBBIX
IIEHHOCTEN W UCTOPUUYECKHUX TPAAULIMK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCs PYKOBOJACTBOBATHCS B CBOEH NEATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIUMH IEJIOCTHOW CHCTEME XHMUYECKOIo
00paszoBaHus;

HaJIM4Yue TMPAaBOCO3HAHMS IKOJOTMUYECKON KYyJIbTYpPbl M CIOCOOHOCTHM CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE MJIaHbL.

JIM4HOCTHBIE PE3YIbTAaThl OCBOCHHUA IMpeaMeTa «XHUMHsD JOCTUTAIOTCS B EIUHCTBE
yu4eOHOM M  BOCIUTATEIBHON JIEATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH © HJ€aJlaMd POCCHICKOTO
IpaXXIaHCKOTO OOIIecTBa, MPUHATHIMA B OOIIECTBE HOpPMaMH M MpaBHJIAMU IOBEACHUSA,
CHOCOOCTBYIOLIUMU TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTH U HPABCTBEHHOTO CTAaHOBIJICHUS
JUYHOCTH 00YJarOIINXCS.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHUS IpeaMeTa «XUMHS» OTPakarT chOPMUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M TPAKTHUUYECKOW JesITEIbHOCTH OOydarolMxcs [0 pealu3aluu
MIPUHATHIX B 00LIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIIUTAHUS:

0CO3HaHMS 00YJaIOIIMMHCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY M NIPaBONOPSAKY;

MPEACTABICHUSI O COLMAJIBHBIX HOpPMax W NpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHUI B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM AEATENLHOCTHU MPH CO3/IaHUH y4eOHBIX MPOEKTOB,
peleHnH yuyeOHBIX M M03HABATENbHBIX 33/1a4, BHIIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;
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CIOCOOHOCTH TIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTBI IPYTUX
[IPU aHAJIM3E PA3JIMYHBIX BUJIOB YUCOHOH e TENBHOCTH;

2) naTPMOTHYECKOr0 BOCIIMTAHMA:

LIEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAaydHOMY HACJIEIUI0 OTEYECTBEHHOMN
XUMHH;

YBa)XEHUS K IPOLECCY TBOpYECTBa B 00JacTU TEOPUU M IPAKTHUUECKOTO IPUMEHEHUs
XMMHH, OCO3HAHMSI TOTO, YTO JOCTMXKEHUS HAayKH €CTh Pe3yJbTaT JIMTENbHBIX HaOIIOJCHUH,
KpPOTIOTIMBBIX 3KCIIEPUMEHTAIbHBIX TIOMCKOB, IOCTOSIHHOTO Tpy/Jia YUEHBIX U IPAKTUKOB;

UHTEpEca M I[I03HABATEIbHBIX MOTHBOB B TMOJYYEHHU M MOCIEIYIOLIEM AaHAJIU3e
nHGOpPMAIINU O TIEPEIAOBBIX TOCTHIKCHUIX COBPEMEHHOM OTEUECTBEHHONW XUMUMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBE/ICHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBSI3aHHBIE C XUMMUYECKUMHU SBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELICHHs,, OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OIIEHMBAaTh CBOE TMOBEJCHHE M IOCTYINKM CBOUX TOBAapUIIeH ¢ Mo3uuuil
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATUX MOCTYIKOB;

4) popmupoBaHus KYJbTYPHI 310POBb:

MMOHWMAaHMSI [ICHHOCTEH 370pOBOTO M O€30TacHOr0 00pa3a KU3HU, HE0OXOMMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOmioieHust  mpaBuwil  Oe3omacHOro  oOpallleHuss ¢ BelecTBaMu B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJOBOU ACSITEIBHOCTH;

MMOHUMAaHMS LIEHHOCTU MPAaBUJI MHJIMBUIYAIbHOTO U KOJIJIEKTUBHOTO O€301acHOIo
MIOBEACHUS B CUTYalUsAX, YTPOKAIOIINX 340POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBMM M HENpUATUS  BpEIHBIX MpHUBbIYEK  (ymoTpeOieHus
aJIKOTOJIsI, HAPKOTUKOB, KypeHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKaTUBHON KOMIIETEHTHOCTHU B yU€OHO-UCCIIEI0BATEIbCKON AEATEIIHOCTH,
0OI11eCTBEHHO MOJIE3HOM, TBOPUYECKOH U APYrUX BUIAX JEATEIbHOCTH;

YCTaHOBKHM Ha aKTUBHOE YYaCTHE B PEIICHHM IPAKTHYECKUX 3a1ad COLUAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbl);

HHTEpeca K MPAKTUYECKOMY U3YUEHHIO PO(eCccuil pa3nMyHOro poja, B TOM YUCI€ Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)XCHHUs K TPYLy, JIOAAM TPyJa U pe3ysbTaTaM TPyIOBOM NEATENbHOCTH; TOTOBHOCTH K

OCO3HAaHHOMY BbIOOPY MHAMBHUIYaJIbHON TpaeKTOpHHM 0O0pa30BaHUs,

Oyaymedt npodeccu M peaau3alMd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U MMOTPEOHOCTEH 00IeCTBa;

6) 3K0/10rH4eCKOro BOCIIUTAHUSA:

9KOJIOTHYECKHU 11€7IeCO00Pa3HOTO OTHOILIEHUS K MPUPOJE, KAaK UCTOUHUKY CYIIECTBOBAHMS
JKM3HU Ha 3eMIIc;

MIOHUMAaHUS IJ100aJBHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM, BIMSIHUSA SKOHOMHUYECKHX
IIPOLIECCOB HAa COCTOSIHUE IIPUPOIHON U COLIMATIBbHOU CPEJIBL;

0CO3HaHMS HEOOXOIUMOCTH HCHOJIB30BAHUS TOCTHKEHUN XUMMHU JJIs1 PEIIEHUsI BOIIPOCOB
palMOHaIBbHOTO IPUPOAOIIOIB30BaHUS;

AKTUBHOTO HENPUATHS NEHCTBUM, NMPUHOCALIMX BPEX OKPYKAIOLIEH NPUPOTHOU Cpele,
YMEHUSI TPOTHO3UPOBATh HEOIArOMPUATHBIE 3KOJIOIMYECKHE IMOCIEACTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAIIATh UX;

HaJIW4YUs PA3BUTOTO DSKOJOTHYECKOIO MBIIIICHHS, SKOJIOTMYECKON KyJIbTYpBl, OIIBITA
JESTEIBHOCTH JKOJIOTUYECKOW HAINpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI UMH B
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MO3HABATEIbHON, KOMMYHUKATUBHON U COLMAILHON NMPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) 1EeHHOCTH HAYYHOI' 0 O3HAHUS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOW MTPaKTUKU;

MOHMMaHUS cHelM(UKA XUMHH KaK HAayKd, OCO3HaHHs e poinu B (HOpPMUPOBAHHU
PalMOHAIBLHOTO HAYYHOTO MBILIEHUSI, CO3/IaHUU LIEJIOCTHOTO MPEACTaBIEHUS 00 OKPYKaroleM
MHUpE KaKk O €JUHCTBE IMPUPOJIbl M YEIOBEKA, B MO3HAHUHU IMPUPOIHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodIeM coXpaHeHHs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTU XUMHUM JJIs COBPEMEHHON LMBMIIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIPaBJICHHOCTH M Ba)XHOM POJM B CO3JAAHUU HOBOM 0a3bl MarepHalbHOU
KYJIbTYpbI, PELIEHUH II00aNbHBIX NMPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, TMHUIIEBOM M SKOJOIMYecKOM Oe30IacHOCTH, B Pa3BUTHM MEAMIIMHBI,
o0ecreyeHny yCIOBUM YCHENIHOTO TPy/a U SKOJIOTHYecKH KOM(OPTHON KU3HU KaKJOT0 YiieHa
oOl11ecTBa;

€CTECTBEHHO-HAYYHONM TPAaMOTHOCTH: TIIOHMMAaHMsI CYIIHOCTH METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAaYyKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHaJin3a U OOBSICHEHUs SIBJICHHH OKPYKAIOIEro MHUpa M MPOUCXOSAIIMX B HEM H3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U UMEIONINXCS JAHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XUMUYECKUE 3HAHUS ISl pelIeHHs IpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON e TeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUI0O W CamMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUM 10 XMMHMHM B COOTBETCTBUH C >KM3HCHHBIMU
MOTPEeOHOCTSMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pas3audHbIX cdepax mnpodeccrnoHaTbHON
JESITETbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATDBI

MerTanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS yd4eOHOro ImpeaMera «XUMHUS» Ha YPOBHE
cpeaHero o0Iero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC VISt (dbopMuUpoBaHHS MHUPOBO33PCHUS 00yUaroIMXcst
MEXIMCIUILTMHAPHBIC (MEXKIIPEAMETHBIC) OOIICHAYUHbIC MOHATHS, OTPaXKaroIIhe HEJI0CTHOCTh
HAyYHOW KapTUHBI MHUpa M CIENU(UKY METOJOB IO3HAHMS, UCIOJIb3yEMBIX B €CTECTBEHHBIX
Haykax (MaTepwHsi, BEIIECTBO, SHEPIHs, SBJICHHE, MPOIIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIIMII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCICIOBaHNUEe, HAOIIOJCHUE, W3MEPECHHE,
IKCTIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE  ydeOHbIC  JICHCTBUSI (o3HaBaTeIbHbIE, KOMMYHHKATHBHBIC,
perynsTuBHbIE), oOecreunBaonme (GopMupoBaHue (GYHKIMOHATBHOH TI'PAMOTHOCTH H
COLIMAIIBHOM KOMIIETECHIH 00yYarOIuXCs;

CIOCOOHOCTh ~ OOYYAIOUIMXCSl  KMCIIOJIb30BaTh  OCBOCHHBIC  MEXKIUCIHMIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIEe YyueOHbIC ICHCTBUS B TMO3HABATENbHOU H
COIIMANILHOM MPaKTHKE.

MetanpeaMeTHble pe3ylbTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU Y4eOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU IEHCTBUSMU.

OBiajeHHne YHUBEPCAJBLHBIMU YUeOHBIMH NMO3HABATEIbHBIMH J1€iiCTBUSIMU:

1) 6a30BbIe JJOTHYECKHE TeHCTBHUSA:

CaMOCTOSITENIBHO  (pOpMYNIHpOBaTh W aKTyalM3MpPOBaTh MpOOJeMy, BCECTOPOHHE €€
paccMaTrpuBaTh;

OTIpENeNATh LEeTN ACATEeIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPHUH WX JOCTHUKCHHS,
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COOTHOCHTD PE3YJIbTAThl AATEILHOCTH C MOCTABICHHBIMU IIEIISIMH;

UCIOJb30BaTh MPH OCBOCHUHM 3HAHUI MPHUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJICIATH
XapakTepHble TMPH3HAKH TOHATUH W YCTaHABIMBAaTH WX B3aUMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MOHATUS JJIs1 OOBACHEHHSI OTJCIBHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIACCU(DUKALIMHU BEIIECTB U XUMUYECKUX PEaKIIHid;

yCTaHABIIMBAaTh TMPHUYUHHO-CIEJACTBEHHBIE CBS3M MEXKAY HW3YYaeMbIMU SIBIICHHUSIMU;

CTPOWTH JIOTHUECKHE PACCYKICHHS (MHIYKTHBHBIC, ACTyKTUBHBIC, MO AHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX SIBICHHSX, (HOPMYIHPOBATH
BBIBO/IBI U 3AKJIIOUCHHS;

MPUMEHSATH B MPOIECCE TMO3HAHMS, MCIIOJIB3yeMble B XHMHUU CUMBOJHMYECKUE (3HAKOBHIC)
MO/IENH, TIPe0OPa30BhIBATH MOJICIIbHBIC TIPEACTABICHUS — XUMUYECKH 3HAK (CUMBOJ) DJIEMEHTA,
XAUMUYecKass (QOopMylia, ypaBHEHHE XUMHUYECKON peakuuu — TpH pEeHIeHuH yIeOHBIX
MO3HABATEIBHBIX M TPAKTUYECKUX 3a/1a4, MPUMEHSTh Ha3BaHHBIC MOJICIBHBIC IMPEIICTABICHHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MMPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIIUH.

2) 6a30BbIe UccIeI0BATEIbCKHE AeiiCTBUA:

BJIAJIETh OCHOBaMH METOJIOB HAayYHOTO TO3HAHUS BEIIECTB W XUMHUYECKUX PEaKIIHA;
dbopMynmHpoBaTh IETU M 33aJadd HMCCIIEOBAHUS, HCIOJIB30BATh IMOCTABJICHHBIC
CaMOCTOSITEIEHO CPOPMYITUPOBAHHBIE BOTIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI

st POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIIIFHOCTH BHICKA3bIBAEMBIX CYKICHHIA;

BJIAJIETh HAaBBIKAMH CAMOCTOSATEIBHOTO TIUIAHWPOBAHUS W TPOBEACHUS YUCHUYCCKUX
9KCIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUS HAOMI0JaTh 32 XOJIOM IpOLecca, CaMOCTOSITENLHO
MIPOTHO3UPOBATh €ro pe3yinbTar, (QOopMyaupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCUTENIHLHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTUYET O MPOJENaHHOM
pabore;

MpuoOpeTaTh OMBIT YYECHUYECKOW WCCIECIOBATEILCKOM W TIPOSKTHOW JCSATEIBHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IOHMCKY METOJIOB pEeIlIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MTO3HAHUSI.

3) pa6ora ¢ undopmanmeii:

OpUEHTHPOBAThCS B PA3JIMYHBIX MCTOYHHMKAX HMHPOpManuu (Hay4yHO-TIOIMYJspHAas
JuTepaTypa XMMHYECKOIO COJep)KaHHUs, CIOpaBOYHbIe 1ocoOusi, pecypcbl WHTepHera),
aHAIM3UPOBATh HH(OPMALIMIO PA3IUYHBIX BUIOB U (OPM MpPEACTaBICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSATh pa3IUYHbIE METOJbl IMPH IMOUCKE U OTOOpe
nHdopManuu, He0OXOAUMOM /ISl BBIMIOJIHEHHs] YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MPUOOpPETaTh OMBIT MCIOJIb30BaHUS MUH(YOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUpATh ONTUMANBHYIO (popMy mpeacTaBieHus nHGOpMalUU (CXEMBI,
rpaduku, TuarpaMmsbl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAy4yHBIM SI3bIK B KAaueCTBE CpPEICTBA MHpH pabdoTe ¢ XUMHYECKOMH
uHdopmanen: TPUMEHATh MEXKNpeAMETHbIE ((U3MuecKue u MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, POpMYIIbI, aO0peBHATYpPBI, HOMEHKIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPECTBA HATJISTHOCTH.

OBiaeHHne YHUBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMU J1€fiCTBUSIMH:

3aJaBaTh BOIPOCHI MO CYIECTBY 00CYX1aeMOil TeMbl B XOJ€ Juajora W/Wiu JTUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYTUPOBATh CBOM TPEUIOKEHHS OTHOCUTEIHLHO BBIMOJTHEHHUS
MIPEUI0KEHHON 3a/1aui;

BBICTYNaTh C MPE3EHTAIMeil pe3ynbTaTOB IMO3HABATENBHON NESTEIBHOCTH, MOTYyYSHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHUKAMHM TpPU BBINOJHEHHMH XHMHYECKOTO
OKCMEPUMEHTa, NPAKTUYECKOH pPabdOThl IO MCCIEJOBAHUIO CBOMCTB M3Yy4aeMbIX BEIECTB,
peanmzanuu y4eOHOTO MpoekTa U (GOPMYIUPOBATh BHIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHUI ITyTEM COTJIACOBAHMS MO3ULIMIA B X0J1€ OOCYXJICHUS 1 OOMEHa MHEHUSIMU.
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OBJiajieHNe YHUBEPCAJIBLHBIMH PeryJsiTHBHBIMM JefiCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENIBHYIO AEATEIBbHOCTD,
ompenenss e€ Ieau W 3aJa4d, KOHTPOJIHPOBATH M MO0 MEpe HEOOXOJUMOCTU KOPPEKTUPOBATH
Ipe/UlaraeéMblii AJITOPUTM ACHCTBUM NMpPU BBHIMOJHEHUM YYeOHBIX M HMCCIIEIOBATEIbCKHX 3aad,
BbIOMpaTh Hanbosee 3(pHeKTUBHBIN CIOCOO UX PEHICHUs C YYETOM MOJYYEeHHUS] HOBBIX 3HAaHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JICSITENBHOCTM HAa OCHOBE CaMOaHauW3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHI
10 KITIACC

[IpenmeTHbIe pe3yabTaThl 0CBOCHUS Kypca «OpraHudeckast XUMUs OTpaXKaroT:

chOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUUYECKOW COCTaBISAIONICH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHUpPA, POJM XUMHMM B TO3HAHWUU SIBJIECHUM NpHUpPOnbI, B (HOPMHUPOBAHUU
MBIIIJIEHUS] ¥ KYJAbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOMW  JUIs
pPeIICHHA MPAKTUYCCKUX 3aa4d H OKOJIOTUYCCKHU 000CHOBAHHOIO OTHOIIEHUSA K CBOCMY
3I0POBBIO U TIPUPOTHOM Cpe/Ie;

BJIAJICHUE CHUCTEMOW XMMHUYECKMX 3HAHWM, KOTOpas BKIKOYAET: OCHOBOIOJAraroline
MOHATUS (XUMHYECKHUH 3JIEMEHT, aTOM, AJIEKTPOHHAs: 000J0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATENILHOCTh, XHMMUYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COoKpamiéHHasi), MOJb, MOJIIpHas Macca, MOJISIPHBIA OOBEM, YIJIEPOTHBIM  CKEJNeT,
(GyHKIMOHAMBHAS TpyMNa, pagukai, U30MepHUs, M30MEpbl, TOMOJOTHYECKHH psil, TOMOJIOTH,
YTJIEBOJIOPOIBI, KACIOPOJ M a30TCOAEPIKAIUE COSTUHEHUSI, MOHOMED, TOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS); TEOPUU U 3aKOHBI
(Teopus cTpoeHmsi opraHuyeckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJUYECKHH SA3BIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HaAHMUS,
JIe)KalMe B OCHOBE IOHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBJICHH,
(akToNOrMuecKue CBeJIeHUsI O CBOICTBAaX, COCTaBe, MOJYYEHUU U 0€30MaCHOM HCIIOJIb30BAHUU
BAYKHEHIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKON NEATEIIbHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTE€pHbIE MPU3HAKU MOHATUH, YCTaHABIUBAThH
HX B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLME MOHATHUS IIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpaALICHUN OPraHUYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMH HCIOJB30BaTh XUMHUYECKYIO CHMBOJHKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEéHHON) GOPMYIl OpraHUYeCKHX BEIIECTB
Y YpaBHEHHUU XMMHUYECKUX PEaKUUM, U3rOTaBIMBAaTh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIECTB
JUISL WILTFOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAICIKHOCTh U3YUYEHHBIX OPraHUYeCKHX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONPENCIEHHOMY KIIAacCy/TpyIme COeIuHEHUN
(YyrneBogopoipl, KHUCJIOPOA M  A30TCOJEpKAIlME  COCAUHEHHS, BBICOKOMOJEKYJISPHbBIE
COeIMHEHUs), MaBaTh UM Ha3BaHus 1o cucreMarndeckoid HomeHkinatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIBbHBIE HAa3BAaHUS OTAENBHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUJICH,
alleTUJICH, STUJICHIVIMKOJb, TIUUEpHuH, ¢eHon, GopManbAerui, aleTaabIerui, MypaBbUHas
KHCTIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PpyKTO3a,
KpaxMal, eJUT0JI03a, TIHUIIHH);

chOpPMUPOBAHHOCTh YMEHHUS OMNPEAETATh BHJBI XUMUYECKOW CBS3HM B OPraHUYECKUX
coeMHEeHUsX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUS TPHUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa [uisi 00bsCHEHHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpPMUPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh COCTaB, CTpOEHHE, (U3HUECKHUE H
XUMUYECKUE CBOMCTBA TUMMYHBIX MPEACTABUTENECH Pa3IMUYHBIX KJIACCOB OPraHUYECKUX BELIECTB
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(MeTaH, STaH, JTWJICH, MPOMWJICH, aneTuieH, OyramueH-1,3, mermnOyraaueH-1,3, OeHzou,
METaHOJI, STaHOJI, STHJICHIJIMKOJb, TIMLIEPHH, (EHOJI, aleTaibleru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmal, LeJUIl0J03a, AMUHOYKCYCHas KHUCIOTa), WLIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKJY HUMU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX OPMYIT;

cOPMHUPOBAHHOCTh YMCHHSI XapaKTePU30BaTh HMCTOYHHKH YIJICBOJOPOIHOTO  CBIPBS
(medTh, MPHUPOTHBIN Ta3, Yroib), cnocoObl WX MepepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH TIPOBOJUTH BBIUUCICHUS 110 XHMHUYECKUM YpPaBHEHUSM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUH MO HW3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEaKIIHN);

c(hopMUPOBAaHHOCTh YMEHHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, UCIMOJB3YeMbIX B XHMHUHM TP M3YYCHUHM BEHIECTB W XUMHUUYECKHX SBJICHHUI
(HaOnroneHue, W3MEpEeHHe, SKCIEPUMEHT, MOJIEIMPOBAHUE), HCIOJIb30BaTh
CUCTEMHBIC XUMHUYCCKHC 3HAHWUS I TPUHATHS PENICHWA B KOHKPETHBIX JKW3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COONIOAATH MpaBUJIa TOJ30BAHUS XUMHUUYECKOM TOCYION U
abopaTOpPHBIM 00OPYOBaHUEM, a TAKXKE TMPaBUIa OOPAICHHS C BEIIECTBAaMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBITIOJTHEHHIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh W BBITIOTHATH XUMHUYECKUM OIKCIIEPUMEHT
(TIpeBpalneHusl OpraHUYECKUX BEIIECTB MPH HArpPeBaHUH, MOJTYYCHHE ATHJICHA U U3YyUYCHUE €TO
CBOWCTB, KAa4eCTBEHHBIC pEAKIMH OPraHMYEeCKUX BEIIECTB, JICHATypamus OEIKOB TpH
HarpeBaHWH, [BETHBIC PEAKIMK OEITKOB) B COOTBETCTBUU C MPABHJIAMH TEXHUKH 0€30TIAaCHOCTH
pu oOpallleHnu C BellecTBaMH U Ja0OpaTOpHbIM 000PYIOBaHUEM, MPEACTABISATh PE3yIbTaThl
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOIIMX pEAKIUi u
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHM KpPUTHUYECKH aHaIM3UPOBAaTh XMMHUYECKYI0 HH(OPMALHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeACcTBa MaccoBoil nHbopmanuu, HTepHET U ApYyrux);

chOopMUPOBAHHOCTh YMEHUW COONMIONATh TMpaBUiia HKOJOTHYECKH IEJIeCO00pa3HOTO
MOBeACHUS B OBITY M TPYIOBOM JAEATEIBHOCTH B IENSIX COXPAHEHHS CBOEro 3/I0pOBbI U
OKpY’Kalolllel MPUPOIHOM cpesbl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha KHBbIE OPraHU3MbI
OTpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica mnokazatens [IJIK, moscusaTe Ha
puMepax crnocoObl YMEHBUICHUS U MPEeIOTBPALICHHS] UX BPEJHOrO BO3JCUCTBUS HAa OpPraHu3M
YeJI0BEeKa;

JUis 0OydaroUUuXcs C OrPAaHUYEHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BELIECTB U XUMHUUECKUX SBJICHUN;

JUIA CIENBIX M CIA0OBUASIIMX OOYy4YaloOUIMXCs: YMEHHE HCIOJIb30BaTh pelibepHo-
TOYEYHYIO cucTemy obo3nauenuii JI. bpaiins ans 3anucu xumudeckux GopmyiL.

11 KIIACC

[IpenmetHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuueckas XuUMHs»
OTPaXaIoT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUNH: O XMMHUYECKOH COCTaBIIAIONIEH €CTECTBEHHO-
Hay4HOM KapTHHBI MHpPA, POJM XMMHUU B TO3HAHUU SBJICHUA NPUPOAbI, B (OPMHUPOBAHUU
MBILIUIEHUS! M KYJIbTYphl JIMYHOCTH, €€ (QYHKIMOHAJIBHON TpaMOTHOCTH, HEOOXOIUMOH JUis
pelIeHus] MPaKTUYEeCKUX 3a7ady M OSKOJIOTMYeCKM OOOCHOBAHHOTO OTHOLIEHHMS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CHUCTEeMOM XWMHUYECKUX 3HAHUH, KOTOpas BKIOYAET: OCHOBOIOJAraroline
MOHATHS (XMMUYECKUH dJIEMEHT, aTOM, H30TOI, S-, P-, d- 2IeKTpOHHBIE OPOUTAIHN aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJISIPHBI OOBEM, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEHECHb
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OKHUCJICHHS, XHMMMUYecKas CBsI3b (KOBaJE€HTHAs, HWOHHAs, METAJUIMYECKasi, BOJAOPOIHA),
KpUCTAJTIMYECKAass  PEIETKA, TUIIBI  XMMMYECKMX  pEaKUUH, pacTBOpP,  DJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOIUTHYECKAs IUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTb
XMMHMUYECKOM  peaklUuH, XUMHUYECKOE€ PpaBHOBECHE); TEOPUUM U  3aKOHBI (Teopust
JJIEKTPOJIMTUYECKON JMCCOLManMK, nepuoanyeckuid 3akon [, M.

MenneneeBa, 3aKOH COXpPaHEHHUsI MacChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALEHUS SHEPTUU
IpY  XUMHUYECKMX  PEAKIUSAX), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH  S3bIK  XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKAllUe€ B OCHOBE NMOHHMMAaHUS NPUYMHHOCTU U CHCTEMHOCTHU
XMUMHMUYECKUX SBJICHUH, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOICTBaX, COCTaBe, IOJIyYEHUU H
0€30MacHOM HCIOJIb30BAHUM BAKHEUIIMX HEOPraHUYECKUX BEIIECTB B OBITY M NPAKTUUYECKOU
JESITEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTE€pHbIE MPU3HAKU MOHATUHN, YCTaHABIMUBATh
UX B3aUMOCBA3b, UCIOJb30BAaTh COOTBETCTBYIOIIME MOHATHSA MHPU ONUCAHUM HEOPTaHWYECKUX
BEILIECTB U UX IIPEBPAILCHU;

c(OpPMHUPOBAHHOCTh YMEHMH HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISl COCTABIICHUS
¢bopMyn BelIeCTB M YpaBHEHHUH XHMHMYECKUX peaKluid, CHUCTEMaTHYECKyH0 HOMEHKIATypy
(IUPAC) u TpuBHManpHble Ha3BaHUSA OTAEIBHBIX HEOPraHMYECKHWX BeUIeCTB (YyrapHbl ras,
YTJIEKUCIIBIA ra3, aMMHakK, raméHas M3BeCTb, HeraméHas W3BeCTb, NHUThEBas COJa, MUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpEeAEIATh BaJIEHTHOCTh U CTETIEHb OKUCICHHS] XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJl XMMHUECKOH CBA3H (KOBaJIeHTHAs!, HIOHHAS,
MeTajyin4yeckasi, BOJOPOJHAs) B COEIMHEHUSAX, TUIl KPUCTAJUIMYECKON PEmETKH KOHKPETHOIO
BellleCcTBa (aTOMHAs, MOJIEKYJspHas, WOHHAs, METAJJIMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEIUHEHUH;

c(OPMHPOBAHHOCTh YMEHHUM YCTaHABIMBATH MPUHAAIEKHOCTh HEOPraHMUECKUX BEIIECTB
10 MX COCTaBy K OINpPeAeNIEHHOMY KJIACCY/TPyIIe COEANHEHUH (ITPOCThIE BEIECTBA — METAJLIBI U
HEeMeTaJlIbl, OKCH/Ibl, OCHOBAHUS, KMCIIOThI, aM(pOTEPHBIE TUAPOKCHUIBI, COJIN);

chOopMUPOBAaHHOCTh YMEHUM pacKpbIBaTh CMBICT Tepuoaudeckoro 3akoHa JI. .
MengeneeBa M JEMOHCTPUPOBATH  €r0  CHUCTEMAaTU3HMPYIOIIYIO, OOBSICHUTECIBHYIO U
MMPOTHOCTUYECKYIO (DYHKIINH,

C(OPMHPOBAHHOCTh YMEHUH  XapaKTepu30BaTb JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX ieMeHToB 1-4 mepuonoB Ilepuoauueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB /[l
W. MenzeneeBa, HUCIONB3Ysl MOHATHSA «S-, P-, O-2JIEKTPOHHBIE OpPOUTAINY,
«OHEPreTUYECKue YpPOBHU», OOBSICHITH 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHUYECKHX
3JIEMEHTOB U UX COEIUMHEHUH 1o nepuojam u rpynnam [lepuoauueckoil CUCTEMbI XMMHUYECKHX
anemenToB JI. . MenaeneeBa;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (ONUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA
HEOPraHMYeCKUX BEIIECTB pa3IMyYHbIX KJIAcCOB, MOJATBEPXkJaTh CYLIECTBOBAHUE I'€HETUYECKOM
CBSI3M MEXJy HEOPraHMYeCKMMM BEIECTBAMU C IOMOILBIO YPaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKUX peaKIHii;

c(OPMHUPOBAHHOCTh YMEHMS KIacCU(UIMPOBATh XMUMUYECKUE PEAKLUUHU [0 Pa3IMYHbIM
IpU3HaKaM (YUCILy M COCTaBy pearupyrooluX BeUIecTB, TemIoBoMy 3(ddexry peaxunuu,
W3MEHEHHIO CTENIeHEH OKHUCIICHNUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YYaCTHIO KaTalu3aropa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABIISATh YPAaBHEHUs PEAKLUN pa3IMyHBIX THIIOB, MTOJHBIE
U COKpaIll€HHbIE YpaBHEHUs peaklMi MOHHOTO OOMEHA, YUUThIBas YCIOBUS, MPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHH IPOBOJUTH PpEaKIMM, MNOATBEP)KIAOLINEe KayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKUX BEILECTB, pACMO3HABaThb OMNbBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYHIHOCTh OKHCIMTEIBHO- BOCCTAHOBUTEIbHBIX
peakIuii MOCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OajlaHCa ITHX PEaKIHii;
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c(OPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PeaKkiuu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIICHUS XWMUYECKOTO pPAaBHOBECHS B 3aBHCUMOCTH OT
BHelHero Bo3zaeiicTBus (nmpuniuin Jle [laTensbe);

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XWMHUYECKHE IMPOLECCHI, JeXallue B
OCHOBE TPOMBIIIUIEHHOTO MOJYYECHHUsI CEPHOM KHCIOTHI, aMMHaKa, a TaKke c(HOPMUPOBAHHOCTD
MpeICTaBICHU 00 OOLIMX Hay4yHBIX HNPUHLMIIAX U IKOJIOTUYECKUX IMpoOIeMax XUMHYECKOIO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTHh YMEHHI MPOBOJUTH BBIUYMCICHHS C MCIIOJIH30BAaHUEM MOHSATHS
«MaccoBasi JI0Ji BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUH TIa30B MPU XUMHYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa razoB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
i 00BbEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMHU BEIIECTB, TEIJIOBOrO 3(ddekra peakium Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPALIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATH MpaBUJIa MOJIb30BAHUS XUMUYECKOW MOCYI0N U
1a00paTOPHBIM 00OPYAOBAHUEM, a TAKXKE MPaBUIa OOPAIIEHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMH IO BBITOJIHEHUIO JTa00PaTOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh yYMEHUU IIJIAHUPOBATH W BBHITIOJNHATH XHUMHUYSCKUW OKCIIEPUMEHT
(pa3nokeHHe TMepoKcHaa BOJOpPOJa B MPUCYTCTBUU KaTajau3aTopa, OINpeAesCHHE Cpelbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATbHOTO MHIMKATOPA, BIMSHHUE Pa3IMUHBIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOM peakluy, pPeaklHH HOHHOTO OOMeHa, KaueCTBEHHBIE pEeakluu Ha
cynbdar-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIbHBIX
3amau no temaMm «Mertamwel» U «Hemeramibl») B COOTBETCTBUM C MpaBUIAMH TEXHUKHU
0€30MacHOCTH MpU 0OpaIlleHNH C BEIIeCTBaMU U J1a00paTOPHBIM 000pyI0BaHUEM, TPECTABIIATD
pe3ynbTaThl XMMHYECKOIO0 JKCIEpUMEHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOIIHUX
peakuuii ¥ GopMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIU3UPOBATH XMMHUYECKYIO HH(MOpPMAIIHIO,
MOJIy4aeMyl0 M3 Ppa3HbIX HCTOYHHUKOB (CpEICTBAa MaccOBOM KOMMYHHUKaluu, MHTepHeT u
JPYTHX);

chOpMUPOBAHHOCTh YMEHUW COOMIONATh TpaBUJia JKOJOTHYECKH I€IecO00pa3HOTO
MOBeACHUS B OBITY M TPYIOBOM MAEATEIBHOCTH B LEISAX COXPAHEHHsS] CBOETO 3I0POBbS U
OKpY)Karollel MPUPOHOM Cpelbl, 0CO3HABATh OMACHOCTh BO3JACHCTBHS Ha KWBBIE OPraHU3MBI
onpeeNéHHBIX BEUIECTB, MOHUMAas cMbich nokasarens 11K, noscHats Ha nmpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3CHCTBUS HAa OPraHU3M YEI0BEKa,

JUis 00ydaroUuuxcs C OrPaHUYCHHBIMU BO3MOXHOCTSMHU 3J0POBBSI: YMEHHE HPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BELIECTB U XUMUUECKUX SBICHUI;

JUIS CJIETIBIX U CIA0OBHUAALIMX OOy4YalolUXCsA: YMEHHUE HCIOJIb30BaTh pesbedHO-
TOYCUHYIO cucTeMy o0o3HaueHui JI. bpains s 3anmucu XuMudeckux Gopmyi.
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TEMATUYECKOE
IINIAHUPOBAHME 10 KJTACC

HaumenoBanue pa3aeiioB U

KoaundyecTBo 4acoB

DJIeKTpoHHbIe (LM(POBbIE)

Ne n/m TeM MPOrpaMmbl Beero KoHTpobHbie TpakTHyecKue o0pa3oBaTe/bHbIE pecypchl
padoTbI padoThI
Paspnen 1.Teopernyeckue 0CHOBBI OPraHUYeCKOl XUMHH
[Ipeamer opraHn4ecKON XUMHH. bubnnorexa [JOK
11 Teopust cTpoCHUS OPraHUYECKUX 3 https://lesson.academy-
coequnenuii A. M. bytieposa content.myschool.edu.ru/04/10
Hroro mo paznmery 3
Pasznen 2.YrieBoaopoabl
[IpenenbHbI€ YraeBOIOPOIBI — bu6mmoreka [IOK
2.1 AJTKaHbI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHbie yriieBoAOPOIbI: bu6moreka [IOK
2.2 QJIKEHBI, aJIKaIUCHbI, aJIKHHBI 6 1 https://lesson.academy-
content.myschool.edu.ru/04/10
bubnuoreka [JOK
2.3 ApomMaTtruecKkue yrieBoI0pOIbl 2 https://lesson.academy-
content.myschool.edu.ru/04/10
IIpupoaHbIE UCTOYHUKHU bubnuoreka [IOK
2.4 YIJIEBOJOPOIOB U UX 3 1 https://lesson.academy-
nepepaboTKa content.myschool.edu.ru/04/10
Hroro no pazneny 13

Paznen 3.Kucaopoacoaepxaiiue opraHu4eckue coeJHHeHHUs
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bubmuoreka [JOK

31 CnupTtbl. DeHo 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Anbrerunbl. KapOOHOBBIE KUCIIOTHI. bubnuorexa [JOK
3.2 CnosxHbie 3pUpbI 7 https://lesson.academy-
content.myschool.edu.ru/04/10
bubmmoreka [{OK
3.3 VYrieBopt 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo paznmeny 13

Pa3znen 4.A30Tconepxanye oOpranHnyecKkue coenHeHust

bu6mmoreka [IOK
4.1 AMHHBI. AMUHOKHCIIOTBL. bemku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazaeny 3
Pa3znen 5.BbicokoMoJIeKY/JISIPHbIE COeIMHEHUS
bubnuorexa [JOK
51 [Tnactmaccel. Kayayku. BomokHa 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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11 KJIACC

Ne i/

HaumenoBanue pa3aeioB H TEM

KoaudecTBo 4acoB

DyiekTpoHHbIe (UG POBbIE)
o0pa3oBaTe/bHbIE pecypchl

porpaMmel Bcero KoHnTtpoabHbie IIpakTHuyeckue
padoTbI padoThI
Pazgea 1.Teopernueckne 0CHOBBI XMMUM
CrpoeHue aTOMOB.
[Iepnoanueckuil 3aK0H 1 bubnnorexa [JOK
11 [epuoanyeckas cucrema 3 https://lesson.academy-
XUMUYeCKUX d5ieMeHToB [1. U. content.myschool.edu.ru/04/11
MenneneeBa
Crtpoenue BemecTna. bubnuotexa [JOK
1.2 MHoroo0pasue BeIecTs 4 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [IOK
1.3 XUMHYECKUE PEaKIuu 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro mo pazaeny 13
Paznen 2.Heoprannueckasi xXuMusi
bubmuoreka [JOK
2.1 Mertasuis 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [JOK
2.2 Hemeraibt 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
2.3 CBs13b HEOPTraHUYECKUX U 2 bubnmoreka [JOK

OpraHU4YC€CKUX BCUICCTB

https://lesson.academy-
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content.myschool.edu.ru/04/11

bu6mmoreka [{OK

Hroro mo paznerny 17 https://lesson.academy-
content.myschool.edu.ru/04/11

Paznen 3.Xumusi 1 KuU3Hb
bubmmoreka [{OK

31 XUMHS ¥ )KU3HB 4 https://lesson.academy-

content.myschool.edu.ru/04/11

Hroro no pazneny 4

OBIIEE KOJIMYECTBO HACOB 34

I10 ITIPOTPAMME
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IHOYPOYHOE
IINIAHUPOBAHME 10 KJTACC

Ne
n/u

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHnTtpoabubie
padoThI

IIpakTHuyeckue
padoThI

[Ipenmer opraHnyeckoil XuMuM, €€ BOSHUKHOBEHHE, Pa3BUTHE U
3HAYEHUE

Teopus crpoenus opranndeckux coequHenniit A. M. byrieposa,
€€ OCHOBHBIE I0JIOKEHHUS

[IpencraBienue o kIacCUPUKAIUU OPraHUYECKUX BELECTB.
Homenknarypa (cucremarnyeckas) U TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUM s

MertaH u 3TaH — OPOCTEUIINE MPEACTABUTEIM aJTKaHOB

AIIKEeHBI: COCTaB U CTPOCHHUCE, CBOIiCTBA

OTHIIEH U IIPOITUJIIEH — HpOCTefIHIPIe MPEACTAaBUTECIN AJIKEHOB

o ~N| o o &~

[Ipaktuueckas padota Ne 1. «Ilomydenue sTieHa U U3yYCHHUE €TO
CBOHCTBY»

N

Ankaauensl. byraguen-1,3 u metunOyraauen-1,3. [onyuenue
CHHTETHUYECKOTO KaydyKa U PE3UHbI

10

AJIKMHBI: COCTaB ¥ 0COOCHHOCTH CTPOCHUA, TOMOJIOTUYECKHI pAA.
ALICTI/IJ'IGH — HpOCTGfIH.IHfI MMPEACTABUTECIIb AJIKUHOB

11

Brrunciaenus o YPaBHCHUIO XUMHYECKOMN pcakunu

12

ApeHLIZ OCH30II U TOJIYOJI. TokcuyHOCTH aApCHOB

13

I'eneTnueckas cBs3b YIJI€EBOAOPOAOB, IIPUHAAJICIKAIIUX K
Pa3JINIHBIM KJIaCcCaM
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[IpupoHbIE HICTOYHUKH YIJIEBOAOPOIOB: IPUPOJHBIN I'a3 U

14 MOTTYTHBIE He(TSIHBIE Ta3bl, HEPTh U MPOIYKTH €€ MepepadoTKH
[IpupotHBIE HCTOYHHUKH YTIIEBOIOPOIOB: IPUPOIHBIH ra3 U

15 MONyTHBIE He(TAHBIE ra3bl, HeYTh U IPOAYKTHI €€
nepepadoTKH

16 KonTtponbHas padoTa no pasaeny «YTiaeBoa0pO b

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U 3TAHOJ.
Boaoponnas cBsizb

18 MHOTroaTOMHBIE CITUPTHI: TUIICHTIIUKOIb U TIHIIEPUH

19 DeHoJT: CTPOCHHE MOJIEKYITBI, (PU3NYECKHE U XUMUIECKHE CBOMCTBA,
MIPUMEHEHHE

20 Anpaerunpl: GopMaIbACTUL M alleTAIbACTH . AIICTOH

21 OIHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIE KMUCIIOTHI: MypaBbUHAS 1
yYKCyCHas

22 [IpakTueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

23 CreapuHOBast M OJICMHOBAS KUCIIOTHI, KaK MPEACTABUTEIH BBICIINX
KapOOHOBBIX KHUCIOT

24 MBpL1a KaK COJM BBICIIMX KapOOHOBBIX KUCIOT, UX MOIOIIIEe
JIEUCTBUE

25 CrnoxHble 3pHUphl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.
I'uaponu3s cinoxHbIX 3pUpoB

26 XKupsl: runponns, npuMeHeHne, OMoJIOruuecKas poJib )KUpPOB

27 VYraeBoJil: cocTaB, kiaccudukanus. Baxxuelume npeactaBuTeNu:

TJII0K033, PPYKTO3a, caxaposa

27



28

Kpaxmai u 11e/u101103a Kak IpUpoIHbIE TOJIUMEPBI
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29 KonTtponsHas pabota no pazneny «Kucnopoacoaepxamue 1
OpraHu4ecKue COSAUHEHHSDY

30 AMUHBI: METUJIAMUH U aHWIHH 1

31 AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKUE COCTUHEHUS, X 1
Oouosnoruueckoe 3HaueHue. [lentuast

32 Benku xak mpupoHbIE BEICOKOMOJICKYIISIPHBIE COSTUHEHUS 1

33 OCHOBHBIE IOHATHSI XUMHH BBICOKOMOJICKYIISIPHBIX COETUHEHUM 1

34 OCHOBHBIE METOJTBI CHHTE32 BEICOKOMOJICKYJISIPHBIX COEIMHEHHH. 1
[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

Ne KoauvecTBo yacoB
n/n Tema ypoxa Bcero KourtpoabHubie IIpakTnueckune
padoThI padoThI
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEeKTPOHHAsI KOH(UTypaIus aTOMOB 1
[Tepuonnueckuii 3akoH u [lepruoanyueckas cucTeMa XUMHYECKUX
2 anemeHToB J[. 1. Menneneesa, ux CBsI3b C COBpPEMEHHON TEOpUEN CTPOCHHUS 1
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKHUX DJIEMEHTOB U UX
3 COEIMHEHUH TI0 TPYIIaM U MepuoaaM. 3HaYeHHUE MEPHUOINIECKOTO 3aKOHA 1
U CHUCTEMBI XUMUYECKUX 351ieMeHTOB /.. MeHneneeBa B pa3BUTHH HAyKU
4 CrpoeHnue BeniecTBa. XUMHUECKas CBA3b, €€ BUJIbI; MEXaHU3MBI 1
00pa3zoBaHus KOBAJICHTHOU CBsI3H. BomopogHas cBs3b
5 BanentHocTb. DnekTpooTpuniateibHOCTh. CTeneHb OkuciaeHus. Bemecrsa 1
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHUS
6 [TonsiTie o qucnepcHbIX cucteMax. VICTHHHBIE U KOJUIOUIHBIE PACTBOPBIL. 1
MaccoBast 101 BEllecTBa B pacTBOpe
7 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COSTMHEHUH. 1
I'eneTnueckas cBsi3b HEOPraHUYECKUX BEUIECTB, PA3IMYHBIX KIIACCOB
Knaccudukanus XuMHUYECKUX peakuii B HEOPraHUYECKON U
8 OpPraHMYEeCKOM XUMHUH. 3aKOH COXPAHEHHUS MAacChl BEILIECTB; 3aKOH 1
COXpaHEHUs U MPEBPAILECHUS SHEPTUU IIPH XUMUYECKUX PEAKIUAX
9 Ckopoctb peakiun. O0paTuMbIe peakiuu. XUMUYECKOEe paBHOBECHE
10 [Ipaktuyeckas pabora Ne 1. «BrnusiHue pa3nuyHbIx GakTOpoB Ha CKOPOCTh 1

XUMHUYECKOMU PCaKIum»
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SHCKTpOHI/ITI/I‘-IeCKaSI nucconuanus. Iloasrue o BOJOPOJHOM IMOKA3aTCIIC

11 (pH) pactBopa. Peakiiun nonHoro oomMeHa. ['uaposn3 opraHuYecKux u 1
HEOPraHWYECKUX BEIIECTB

12 OKHCIIUTENEHO-BOCCTAHOBUTENbHBIC peakiuu. [TonsTre 00 amekTponuse 1
pacIyiaBoB U pacTBOPOB COJIEH

13 KontponsHas padota no pazneny «TeopeTnyeckue 0CHOBBI XUMUM» 1
Mertaiiel, ux nojioxkeHue B [leproanaeckoit cucTeMe XUMUYECKHX

14 anemenToB JI. 1. MenneneeBa u 0coOeHHOCTH CTpOCHHS aTOMOB. O01IHe 1
(uznueckue cBOcTBa METaNIOB

15 CrutaBsl METaIOB. DNEKTPOXUMHUYECKHUN PSI HAPSKEHNH METAINIOB 1

16 XHUMHYECKUE CBOMCTBA BAXKHEHIITMX METAIIOB (HATPUH, KaTUH, KaIbIUH, 1
MarHui, aJIOMUHHANA) U UX COCTUHEHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U MX COCTMHEHUIN

18 XuMHYecKre CBOMCTBA IIMHKA, JKeIe3a U UX COSTMHECHUI

19 [Ipaktrueckas pabota Ne 2. "Pemenne sKcriepuMeHTaIbHBIX 3a/1a4 110
TeMe «Metasbi»"

20 Hemerannsl, ux nonoxenue B [leproanueckoit cucreMe XuMUYECKIX 1
anemenToB J[. . MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB

21 dusnvecKue CBOMCTBAa HEMETAIIJIOB. AJUTOTPOTINS HEMETAJLIIOB (Ha 1
puMepe KUCIopoa, cepsl, ocdopa u yriepoaa)

22 XUMUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX COSAUHEHHIA 1

23 XUMHUECKUe CBOMCTBA a30Ta, (hocodpa U UX COCTUHEHUN 1

24 XUMHUYECKUE CBOMCTBA yriiepoia, KpEMHUS U UX COEIUHEHHIA 1

25 [IpuMmeHeHre BaKHEHIIINX HEMETAIUIOB U MX COCIMHEHUI 1

26 O06o0meHne 1 cucreMaTu3anus 3HaHui 1o Teme «Hemetamb. 1
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Breraucnenus 1mo YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ U TCPMOXUMHUYCCKUC

pacd€Thl

27 [Ipaktuyeckas padora Ne 3. «Pemenne skcriepuMEeHTaIBHBIX 33124 110 1
teme "Hemeramibr"»

28 KonTtponeHast padota mo Temam «MeTtamuib» 1 «HemeTramisny 1

29 Heopranudeckue u oprannueckie KUciaoTel. Heopranmaeckue un
OpraHuvecKrue OCHOBAHUS

30 AMdoTepHbIe HEOPraHNYECKUE M OPraHMIECKHE COCTMHECHUSI. 1
I'eneTrueckas cBsSIi3b HEOPraHUYECKUX M OPraHUIECKUX BEIIECTB

31 Ponp xumun B o0ecrieueHn 3K0JI0THYECKON, SHEPreTHYeCKO U MUILEBOI 1
0€30IaCHOCTH, Pa3BUTUU METUIIHHBI

32 [IpencraBnenus: 06 0ONTUX HAYYHBIX TPUHITUATIAX MPOMBIIIICHHOTO 1
MOJIy4EeHHUs BaXKHENIIINX BEILIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEpHaJIOB

34 XUMHS ¥ 3I0POBBE YEIIOBEKA

OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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