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INOSACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o XMMHK Ha YPOBHE CpeiHero o01jero obpa3oBaHus pa3paboTaHa Ha OCHOBE
depnepanpHOro 3akoHa 0T 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccutickoii depepariym»,
TpeOOBaHMI K pe3y/bTaTaM OCBOeHHs (efepasbHON 00pa3oBaTe/bHOM MPOrpaMMbl CPeJHETO
obmiero o6pasoBanuss (POIT COQO), mpeacraBieHHbIX B PeepasbHOM TOCY/1apCTBEHHOM
obpa3zoBatesnibHOM cTtaHaapTe COO, c yuétom KoHieniuy mperojaBaHyst yuebHOTO rpeamMeTa
«Xumusi» B 0bpa3oBaresibHbIX opraHu3auusx Poccutickoit ®efepaliuu, peanau3yroiux OCHOBHbIe
obpa3oBaTe/ibHbIe TIPOrPaMMbI, U OCHOBHBIX MOIOXKeHUM «CTpaTeruy pa3BUTHSI BOCTIUTAHUS B
Poccutickoit @eznepatiyu Ha reprog o 2025 roga» (Pacriopsbkenue [TpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY 10X0/10B K pa3paboTKe IMPOrpaMMbI 110 XMMHH, K OTIpeZie/IeHH0 0011el cTpaTeruu
00y4eHUsi, BOCIIUTAHUSI M Pa3BUTUsI 00YUarOLMXCS CPe/ICTBAMU YUeOHOTO mpeaMeTa « XUMUsD»
nst 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBU/IM KOHIIeNTyaibHble nonoxkeHus @T'OC COO o
B3aMMOOOYC/IOB/IEHHOCTH 1ieJiel, coZiep>KaHusi, pe3y/IbTaToB 00yueHUs: U TpebOBaHUM K YPOBHIO
MO/ITOTOBKU BBITTY CKHUKOB.

XuMmuyeckoe oOpa3oBaHHWe, T[I0JlydyaeMoe  BBITYCKHMKaMu  001eo0pa3oBaTesibHON
OopraHusaliy, sIB/sIeTCS HeoTheMJeMOW uacThbio MX 00pa3oBaHHOCTH. OHO  CIYXKUT
3aBepLIAlOIIMM 3TarioM peasii3al[ii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHe K/IFOUEBBIX
LIEHHOCTeMH, IPUCYIIUX [1eJIOCTHON CUCTEMe XUMUUECKOT0 00pa30BaHUsA. DTH LIEHHOCTH KaCaroTCSI
T03HaHWsI 3aKOHOB TIPUPO/bI, (HOPMUPOBAaHUS MUPOBO33peHHs1 M 00IIel Ky/bTyphl UeloBeKa, a
TakXKe 3KOJ0TMYeck 0OOCHOBAHHOI'O OTHOIIEHHSI K CBOeMY 3/I0pPOBbIO U TIDUPOJHOMN cpefe.
Peanu3yercss xumuueckoe oOpa3oBaHWe OOyuaroIMxXcsi Ha YpOBHe CpeAHero o0Iero
obpa3oBaHus CcpecTBaMU yueOHOTO mpeiMeTa « XUMHs», COZiep>KaHHe U MOCTPOeHHe KOTOPOTo
oripejiefieHbl B TporpaMMe M0 XUMHMU C Y46TOM crielM(UKA HayKd XMMHUM, €€ 3HaueHus B
MO3HAHWU TIPUPOJbl U B MaTepUaJbHON »KU3HU 0O0ILeCTBa, a TaKKe C YUETOM OOL[UX Lieseid u
TIPUHILMIIOB, XapaKTepU3YyHIUX COBPeMEHHOe COCTOSIHMe CUCTeMbl CpefiHero o0iiero
obpa3soBanus B Poccuiickoit @eneparyu.

XUMUs Kak 371eMeHT CHCTeMbI eCTeCTBeHHBIX HayK MrpaeT 0co0yi0 posib B COBPEMEHHOMN
LMBW/IM3aL[MU, B CO3[jaHUM HOBOW 0a3bl MaTepuasbHOW Ky/bTypbl. OHa BHOCUT CBOMW BKJ/aJ, B
(opMHpOBaHUe paLMOHATLHOTO HAYYHOI'O MBILIIEHNs], B CO3/laHKe 1IeJIOCTHOTO Mpe/iCTaB/eHus
00 OKpy»Karo1[eM MUPe KaK O eJMHCTBE MPUPO/IbI U UesioBeKa, KOTopoe (hOpMHUPYeTCsl B XMMUH Ha
OCHOBe TOHMMAaHHs BellleCTBEHHOIO COCTaBa OKPY)KaroLlero Mupa, OCO3HaHHs B3aUMOCBSI3U
MEeXXJy CTPOeHHEM Bell[eCTB, UX CBOWCTBAMU 1 BO3MOXXHBIMU 00/71aCTSIMU MPUMeEHEeHUsI.

TecHo B3aMO/IeICTBYSI C APYTHMH eCTeCTBeHHbIMU HayKaMH, XUMHSI CTasla HeOTbeMJIeEMO
YaCcTbI0O MHUPOBOU KY/IBTYpbI, HEOOXOAWMBIM YCIOBHEM YCIENTHOTO TPYZAa U JKU3HU KaXK/[0ro
yseHa obujectBa. CoBpeMeHHass XMMHsS KaK HayKa Co3ujaresibHasl, KaK HayKa BBICOKHUX
TEXHOJIOTUM HarpaBjieHa Ha pellleHWe T[/I00aJbHBIX MPO0JeM YCTOHUMBOTO Pa3BUTHS
Yye/I0BeUYeCTBA — CHIPHEBOM, IHEPTeTUUECKOM, TTHITIEBOM, IKOJIOTHUeCKOM 6€30MacHOCTH U OXPaHbl
3/JOPOBBSL.

B cootBeTcTBMM C OOIMMHU Le/ssMA W TIPUHLIMIIAMU CpefiHero obiero o6pa3oBaHUs
cofep>kaHue ripegmeta «Xumusi» (10-11 kiaccel, 6a30BbIi YPOBeHb W3yUeHUs1) OPUEHTHUPOBAHO
MIPeUMYI[eCTBEHHO Ha OOILeKy/JbTYPHYIO TOATOTOBKY OOy4Yaroluxcsi, HeOOXOJUMYI0 UM [IJIst
BbIDAaOOTKH MHUPOBO33PDEHUYECKUX OPHUEHTHPOB, YCIIEIITHOTO BKJIFOUEHHSI B JKHU3Hb COLUyMa,
MIPO/I0/DKeHHsT 00pa30BaHusl B Pa3/IMUHBIX 00/1acTsIX, He CBSI3aHHBIX HETIOCPe/ICTBEHHO C XUMUEH.

CocTaBsOmUMUA TIpeAiMeTa «XHUMHUsD» SIBJSIIOTCS  0a30Bble Kypchbl — «OpraHuueckasi
XUMUs» U «O011jasi 1 HeopraHUuecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM CO/iep>KaHHsI KOTOPBIX



SIBJISTFOTCST OCHOBBI ©a30BOM HayKH: CHCTeMa 3HaHHH 110 HeOPraHMUeCKON XUMUH (C BKIIOUEHUEM
3HaHWM U3 O0Iell XUMHUK) ¥ OpraHuvecKor XxuMur. PopMHUpOBaHME JaHHOM CUCTeMbI 3HAaHUI
Mpy W3yueHWW TipeAMeTa oOecreurBaeT BO3MOXKHOCTb PACCMOTPEHHsI BCErO MHOrooOpasust
BeIlleCTB Ha OCHOBe OO0IMX TIOHSITHH, 3aKOHOB U TEOPUI XUMUH.

CrpyKTypa cofep>kaHust KypcoB — «OpraHnueckasi Xumusi» U «O01asi 1 HeopraHuJeckast
XUMUsi» COPMHUPOBaHa B MPOTpaMMe I0 XMMHHM Ha OCHOBE CHCTEMHOTO IMOJX0/a K M3YYeHHIO
yueOHOro MaTepwiaia M OOYC/IOB/IeHa MCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HaHWUN Ha
OTpe/le/IéHHBbIX TEOPeTHMUeCKUX YPOBHsAX. Tak, B Kypce OpraHMYecKoil XMMHHM BelllecTBa
paccMaTpyBarOTCs Ha YPOBHE K/IaCCUYeCKOM TeOpHH CTPOEHHs] OpPraHWYecKuX COoeIMHeHHH, a
TaK’)Ke Ha yPOBHE CTEePeOXMMHYECKHUX U 3/IeKTPOHHBIX TPE/ICTAaB/eHHWH O CTPOEHWH BeILeCTB.
Ceezienusi 00 M3y4yaeMbIX B KypCe BelljeCTBaX [AlOTCS B Pa3BUTUU — OT YIJIEBOJODPOJOB [0
C/IO)KHBIX OMOIOTMYeCKH aKTHBHBIX COeJUHeHMH. B Kypce opraHMuyeckoil XWMHM TO/yyaroT
pa3Butue copMHUpOBaHHbIE Ha YPOBHEe OCHOBHOTO 00Iero oOpa3oBaHHUs TepBOHAua/bHbIE
TIpe/ICTaB/IeHNsI 0 XUMUYECKOUW CBSI3H, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BeIeCTB, 3aBUCIMOCTH
CBOMCTB BeI|eCTB OT MX CTPOEHHS], 0 XMMHUUECKOW peaKIvu.

ITox HOBBIM YIJIOM 3peHUs B TipeAMeTe «XHWMHsi» 0a30BOTO YPOBHS pacCMaTpUBAeTCs
W3yueHHBId Ha YDOBHE OCHOBHOTO o00Ijero o6pa3oBaHUs TeOpeTHUeCcKuil marepuan u
(akTOMOrNUeCKe CBeIeHNsI O BeIleCTBaX U XMMHUECKOH peakuyu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HeopraHWueckass XUMUs» 00YYarOIMMCS TIPeIOCTaB/IsSIeTCS BO3MOXKHOCTb OCO3HATh
3HaueHWe T1epUO/IMUeCKOro 3aKOHa C OOI[eTeopeTHYeCKHX U MeTOZO0JIOTHUeCKUX T03ULIMH,
ryiy0ke TOHSTH WCTOpHUYECKOe H3MeHeHHWe (YHKIMM 3TOro 3akoHa — OT obobijarormeid 1o
OOBSICHSIFOLLEH ¥ TTPOTHO3UPYIOLIEH.

EuHas cucteMa 3HaHWHM O Ba)KHEWIIMX BeIleCTBaxX, MX COCTaBe, CTPOEHUH, CBOMCTBAX U
MIPUMEHEHHH, a TaK)Ke 0 XUMHUUECKUX PeakIMsiX, UX CYI[HOCTA U 3aKOHOMEPHOCTSIX MPOTeKAHUS
porosHsgercss B Kypcax 10 w11 KjaccoB 53/ieMeHTaMU  COZlepKaHWsl, HMELIUMU
KyJ/IbTYPOJIOTHUECKU ¥ TIPDUKJIQJHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHHUMAHHIO
B3aMMOCBSI3M XUMWUM C [JPYTUMU HayKaMH, DacKpbIBalOT €€ pojib B TI03HABaTeIbHOU U
MPAaKTHUUECKON [1eSTe/TbHOCTH Ye/loBeKa, CIOCOOCTBYIOT BOCITUTAHWI) YBa)KeHUsI K TIPOLIECCY
TBOpUecTBa B 00/71aCTU TeOpUM W MPaKTHUECKUX TPUIOKEHWH XMMHM, TIOMOTAI0T BBITYCKHUKY
OPUEHTUPOBAThCsl B OOI[eCTBEHHO M JIMUHOCTHO 3HAUMMBIX TPO0/ieMax, CBS3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBIC/IUBATh WH(POPMALMIO W TPUMEHSTh €€ 7Jisi TIOTIO/THEeHHsT 3HaHUM, pelleHus
WHTEJJIeKTYa/TbHbIX M IKCIIeEPUMEHTAIbHBIX MCC/IeJoBaTe/IbCKUX 3ajau. B 1ie/ioM cozepikaHue
yuebHOro npeziMeTa «XUMHs» JaHHOTO YDPOBHS M3y4YeHUs] OpUeHTUPOBaHO Ha (opMUpOBaHUe y
00yyYaroIMxcss MUPOBO33peHUeCKON OCHOBBI /il TIOHUMaHUsI (PUMOCOPCKUX WAeH, TaKMX Kak:
MaTepuasbHOe eJUHCTBO HEOPTaHMUeCKOTO U OpPraHW4eCcKOro MHpa, 00yC/IOB/IEHHOCTh CBOWCTB
BEIIIeCTB X COCTABOM M CTPOEHHEM, TI03HABA€MOCTh IMPUPOAHBIX SIBJIEHUH TyTEM JKCIIePUMeHTa
U pelleHus] TMPOTHUBOPEUYMM MeXXJy HOBbIMH (haKTaM{d K TeOpeTHMUeCKMMH Ipe/IoChLIKaMy,
OCO3HaHWE POJIM XMMHUU B PEIIeHUH JKOJOTHMUeCKUX MmpobsieM, a Takke mpobieM cOepexxeHust
JHEPreTUYeCKUX PecypCoB, ChbIPbsi, CO3/IaHHSI HOBBIX TeXHOJIOTUM 1 MaTepHasoB.

B r1aHe perieHus 3a/1a4 BOCTIMTaHUsI, PA3BUTHS U COL[UAIM3ALIMN 00YYaIOIUXCS IPUHSTHIE
MporpaMMoii 10 XUMHM TI0JXO/bl K OIpeJe/ieHHI0 COZep)KaHWsi M TIOCTPOeHus IpejmeTa
npelycCMaTpuBalOT (hOpMHUpOBaHUe YHHBEPCA/JbHBIX yueOHBIX [eMCTBUM, uMeromux 06a3oBoe
3HaueHWe /il Pa3/MUHBIX BUJOB [esTeJbHOCTU: pelleHWs mMpobsieM, TIOMCKA, aHaaM3a |
00paboTku uHGpOPMALUKM, HEOOXOAWUMBIX Jisi TIPUOOPETEeHWs] OIbiTa TIPAKTUYECKOW W
HCCJIe/|0BaTe/IbCKOM [1esITeNIbHOCTH, 3aHMMaroILeil BaXKHOe MeCTO B MIO3HAHWUU XUMUH.



B mpakTuKe TperiojiaBaHusi XMMHUH KaK Ha YPOBHE OCHOBHOTO 0011[er0 00pa3oBaHMs, TaK U
Ha ypOBHe cpeZiHero obiiiero o6pa3oBaHus, TPy OTpe/ie/IeHUH COZepKaTeTbHOW XapaKTepPUCTUKU
Lesell U3ydyeHWs1 TIpefMeTa HarpaBjeHWeM [epBOCTeNleHHOW 3HauMMOCTH TPaJWLMOHHO
npu3HaéTcsi (HOpMUpOBaHWE OCHOB XUMMUECKOW HayKM KakK 00slaCcTM COBpPeMeHHOro
eCTeCTBO3HaHUsI, MPaKTUYEeCKOU /leATeTbHOCTH UesioBeKa U Kak OJJHOT0 U3 KOMITIOHEHTOB MUPOBOM
KyJbTypbl. C MeTOAMYECKOW TOUKM 3PEeHUs] TaKOW MOJXOJ, K OIpe/e/ieHHI0 Liefiel W3yueHus
ripeJjMeTa SIB/IsIeTCs BIIOJIHE OTIpaB/laHHbIM.

CorylacHO [aHHOW TOYKe 3peHMs IJIaBHbIMM LeJIIMUA U3yueHusl TpejMeTa «XUMHs» Ha
6azoBom ypoBHe (10 -11 K1) ABNSFOTCS:

e (opMupoBaHMe CHCTeMbl XUMHUECKUX 3HaHUM KaK BaKHeMUIlleld COCTaBJstoLei
eCTeCTBeHHO-HayuHOW KapTHHbI MHpa, B OCHOBE KOTODOH JieXaT K/toueBble TOHSTHS,
¢dbyHIamMeHTabHbIe 3aKOHbI U TEOPUM XUMHM, OCBOEHHe sI3blKa HaykKW, YCBOeHUe U
MOHMMaHWe CYIIHOCTH [JOCTYIHBIX 0000IIeHHIT MHPOBO33PEeHYEeCKOTO XapakTepa,
03HaKOMJIeHHE C UCTOpUel UX Pa3BUTHS U CTAHOBJIEHUS;

* (opmupoBaHMe U pa3BUTHe Tpe/CTaB/leHUM O HayUYHbIX MeTO/lax MO3HaHUS BelecTB U
XUMHAYEeCKUX peakluii, HeoOXOAUMBIX [Jisi MpUOOpeTeHHsi YMeHU OpUeHTHUPOBAThCS B
MHpe BeIlleCTB U XMMUUeCKUX SIB/IEHUH, UMEIOIINX MeCTO B MPUPO/e, B MPaKTUUECKON 1
MOBCEeIHEBHOW JKU3HHU;

® pa3BUTHE YyMEHWA W CIOCOOOB [JesTeNbHOCTH, CBS3aHHBIX C HaOmogeHneM U
00bsSICHEHMEM XUMMUECKOro JKCIlepuMeHTa, CoOsiroJieHreM TipaBUa 0e30macHoro
oOpalileHusi C BelecTBaMH.

Hapsiny ¢ sTuM, cofiep)kaTesibHasi XapakKTepUCTHKa Liesiel U 3a/lau M3yueHus TpeiMeTa B
rporpamMme 1o XMMHUM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU MPHUOPUTETAMU
B CHCTeMe cpeZiHero o01ero odpa3zoBanusi. Cero/iHs B IperNofiaBaHiy XUMUU B O0JIbLIIel CTeTleH!
OTJAETCs TIpeATIoUTeHHe TIPaKTHUeCKOW KOMITOHEeHTe COoZiep>KaHusi 00yueHUsl, OpUeHTUPOBAaHHOM
Ha TIOATOTOBKY BBIMTyCKHUKA 001je00pa3oBaTe/lbHON OpraHu3aljud, Biajeloiiero He Habopom
3HaHWM, a (YHKLUMOHA/IBHON T'PAaMOTHOCTBIO, TO €CTh CIOCO0aMH ¥ yMEHHWSIMHA aKTUBHOTO
T0JTyueHUst 3HaHUI U TIPUMeHeHHsl X B peaslbHOM )KU3HU [i/is pellieHUst TTPaKTHYeCKUX 3a/ay.

B cBA3M C 93TMM TpU H3y4yeHUM TipeiMeTa «XUMMHS» JOMHHHUDYIOLee 3HauyeHue
npuobpeTaroT Takue Le/ U 3a/lauH, Kak:

azlanTaryst 00yJaroImuxcs K yC/I0BUSIM JUHAMUUHO Pa3BUBAIOIIETr0Cst MUPa, (POPMUPOBAHKE
VHTe/UIeKTya/lbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITE/IbHOMY TMPHHSITUIO TPAMOTHBIX pellleHWld B KOHKDETHBIX >KU3HEHHBIX CHUTyallUsX,
CBSI3aHHBIX C BeleCTBaMU U UX NMPUMeHeHUeM;

¢dopmupoBaHre y 0O0yuyarOI[UXCsl K/IIOUEBBIX HABBIKOB (K/TFOUEBBIX KOMIIETEHLIHH),
VMEIOIINX YHUBepCaJbHOe 3HaueHue /IJIsi Pa3/IMUHbIX BU/IOB /IeTeTbHOCTH: pellieHus pobJiem,
MOMCKa, aHa/mmM3a U 00paboTku uWHbOpMalH, HeO0OXOJUMBIX [JjIsi TIPUOOpeTeHHUs] OIbITa
JlesiTeNIbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOe MEeCTO B MO3HAaHWW XWMHWH, a TakxKe [jisi OL|eHKHU C
TIO3UL[MH FKOJIOTHUYEeCKOM 0e30MacHOCTH XapaKTepa B/IUSHUS BeIeCTB U XUMHUECKHUX TPOL[eCCOB
Ha OpPraHu3M uejioBeKa U NPUPOJHYIO CPeLy;

pa3BUTHeE T03HABATeIbHBIX WHTEPECOB, UHTe/IeKTya bHbIX U TBOPUECKUX CIIOCOOHOCTeM
00yyvaromuxcst: CrocoOHOCTH CaMOCTOSITe/TbHO TPUOOpeTaTh HOBble 3HAHUS 0 XUMHUUA B
COOTBETCTBUH C >KU3HEHHBIMHU TTOTPeOHOCTSIMU, HUCTI0/Ib30BaTh COBpEMeHHbIe MH(OPMALIMOHHbIE
TeXHOJIOTHH [I/Isl TIOMCKA U aHa/Ti3a yueOHOW ¥ HayuHO-TIOMYJIIPHOM WH(OPMAIMK XUMHUECKOTO
COJleprKaHus;



(hopMHUpOBaHMe U Pa3BUTHE y 00YYAIOL[UXCSl aCCOL[MATUBHOTO U JIOTHUECKOTO MBIIIIIeHNS],
HabmojaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOeHHO HeoOXOoAWMBI, B
YaCTHOCTH, NPU MJIAaHUPOBaHWU U NPOBE/IEHNH XUMUUECKOT0 SKCIIepUMeHTa;

BOCIUTaHUe Y 00yuaromxcsi yoeXxx JEHHOCTU B TYMaHUCTUUECKOW HarlpaB/ieHHOCTH XUMHUH,
€€ Ba)KHOW pO/MM B pellleHWd TJi00asbHBIX TIPo6/eM parjoHa/JbHOTO TIPUPO/IOTIO/Ib30BaHMS,
TIOTIO/THEHUSI SHepreTMYeCKUX PeCypCcoOB M COXpaHeHWs NMPUPOAHOrO PaBHOBECHsl, OCO3HaHUS
HeoOX0AMMOCTH Oepe’KHOTO OTHOLIEHHS K TTPUPO/Ie U CBOEMY 3/10POBBIO, a TaKXKe NPUoOpeTeHust
OMbITa WCI0J/Ib30BAHUS TI0JyUeHHBIX 3HAHWM /1S IPUHATHUS IPaMOTHBIX PelleHui B CUTyaLUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJIEHUSIMU.

B yuebHOM 1u1aHe cpegHero o0imiero obpasoBaHus mpeaMeT «XUMHs» 0a30BOr0 YPOBHS
BXOJUT B COCTaB MpeiMeTHOM 06s1acTh «EcTecTBeHHO-HayUYHbIe IpeIMeThI».

OO011iee uMCIO YacoB, OTBeAEHHBIX i U3Y4YeHHs] XUMUU, Ha 0a30BOM ypOBHe Cpe/iHero
ob1riero oobpasoBanusi, coctapsieT 68 uacos: B 10 knacce — 34 yaca (1 yac B Hezienio), B 11 kmacce
— 34 yaca (1 yac B Hefie/qt0).



COJEPXAHUE OBYYEHUSA
10 K/TACC
OPI'’AHNYECKASA XUMUSA

TeopeTnuecKye 0CHOBbI OPraHMYeCcKoOi XUMHHU

[TpegMeT opraHMuecKOl XMMHH: eé BOSHMKHOBEHME, pa3BUTHe U 3HaueHue B I0JIyYeHUH
HOBBIX BelecTB U MaTepuasoB. Teopus CTpPOeHHs1 OpraHuueckux coefuHeHnii A. M. byTneposa,
eé OCHOBHble ToyioKeHUs1. CTpPyKTypHble (OpMy/bl OpraHWYecKHX BellecTB. ['omosiorus,
n3oMepus. XMMHUUeCKasi CBA3b B OPraHUYeCKUX COeJUHEHUSIX — OIMHAPHbIE U KPaTHbIE CBSI3U.

[pencraBneHue o KnaccuuKali OpraHudecKrx BeliecTB. HoMeHK/1aTypa opraHiyecKux
CcoeJMHEHMH (cUCcTeMaTHyecKasi) U TpYBUa/IbHble Ha3BaHMS Ba)KHEMILINX MTpe/iCTaBUTeIel K1acCoB
OpraHUYeCcKUX BeleCTB.

OKCrnepyuMeHTa/lbHble MeTO/Ibl U3yUeHUs BelleCTB U MX MpeBpalleHul: 03HAaKOMJIeHUe C
oOpasijaMy OpraHMYecKuX BelecTB U MaTepuasaMd Ha MX OCHOBe, MOJIeIMPOBaHHE MOJIEKYT
OpraHuWYecKWdx BelllecTB, Hab/ofleHWe W OmKcaHWe JeMOHCTPALMOHHBIX OMBITOB  TI0
TIpeBpallleH|I0 OPraHNUeCKUX BelecTB MPU HarpeBaHWHM (T/1aBieHre, 00yT/IMBaHKe U TOPeHue).

Yrnesogopoanl

AnKaHbl: COCTaB U CTpPO€HWe, OMOJIOTMUeCKUWd psfA. MeraH M 3TaH — MpoCTeuIIve
Tpe/iCTaBUTe/ N a/IKaHOB: (PU3MYeCcKre U XMMUUeCKre CBOMCTBa (peakLuu 3aMelLeHHs U TOPeHUs]),
HaxO0’X/leHHe B MpUpo/ie, T0JIyYeHUe U NpYMeHeHUe.

AJIKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUUeCKUM psZl. DTU/IeH U MPOMNUIeH — MPOCTerlre
NpeJiCTaBUTeNd aJKeHOB: (U3MUecKhe U XHMMHUYeCKHWe CBOMCTBA (peakiUu THpPUPOBaHMUS,
rajioreHMpoBaHus, TUpaTallii, OKMC/IeHUs U I0JIMMepHY3aliin), oay4YyeHue U IpUMeHeHue.

Ankaguensl: OyTtagveH-1,3 U MeTwi0yTazueH-1,3: CTpoeHUe, Ba)kKHEMWIIMEe XUMHUeCKHe
CBOMCTBA (peakuys noaumepusauuu). [TosyyeHne CMHTETUUECKOTO Kay4yyKa U Pe3UHBI.

ANKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHsl, TOMOJIOTMUECKUH psif. AlleTuneH —
MPOCTEMNIINI Npe/CTaBUTe b aJIKUHOB: COCTaB, CTPOeHue, (pr3nuecKre U XUMUUeCKre CBOKCTBa
(peakuyy rvpUpOBaHUs, raloreHUPOBaHUs], FUipaTaliuu, TOPeHHUsl), TI0JlyueHre U IpuMeHeHHe.

Apenbl. BeH3on: coctaB, cTpoeHue, ¢u3duecKkMe M XHWMHUYeCKHe CBOWCTBA (peakLuu
raJIoTeHMPOBaHNs U HUTPOBaHMs), MOy4yeHWe U NpuMeHeHue. Tonyon: cocmas, cmpoeHue,
¢usuueckue u xumuueckue ceolicmea (peakyuu 2a102eHUPOBAHUS U HUMPOBAHUS), NOAYHeHUe U
npumeHeHue. TOKCMYHOCTb apeHOB. ['‘eHeTMUeckKass CBsA3b MeXAy YIJIEBOJOPOJaMU,
TPUHA/JIe)Kal[MMHU K pa3/IMuHbIM K/acCaM.

[Tpypo/Hble UCTOUHMKHU YIJIeBO4OpoAoB. [IpuposHbIf ra3 v MomyTHble He(TsHbIe Tasbl.
Hedts 1 eé npoucxosxaenue. Criocobbl mepepaboTKu He)TH: TIeperoHKa, KpeKUHT (TepMUYeCKUH,
KaTaIMTUUeCKuii), mnMposn3. [IpofgykTel TiepepaboTku HedTH, UX TIpUMEHeHWe B
MIPOMBIIIEHHOCTH U B ObITy. KaMeHHBIH yTo/ib U MPOYKTHI ero repepaboTKy.

OKCIlepUMeHTa/IbHble MeTO/bl M3yUeHHsl BellleCTB M UX IpeBpallieHui: 03HaKOMJIEHUe C
obpa3iiaMu MiacTMacc, KayuykKoB M pe3uHbl, Ko/teKiun «HedTb» U «YT0/b», MOZIeTMpOBaHNE
MOJIEKYJ1 YTJIEBOJOPOJIOB U TaslOreHONPOU3BO/HbBIX, TIPOBe/ileHre IPAaKTUYeCKOW paboThi:
TroJiyueHre 3TUieHa U U3yueHue ero CBOMCTB.

PacuétHble 3agaumn.



BbIunc/ieHusi 0 ypaBHEHWIO XUMHWUECKOW peakUuu (Macchl, 00BEMa, KOIMYeCTBa
WCXOJHOTO BeIlleCTBa UM TIPOJYKTa PeakL[iH 110 U3BeCTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO
13 UCXO/THBIX BEIleCTB WU/ MPOJYKTOB peaKiviu).

Kucnopopcoaepxaiijue opraHuuecKue coeJUHeHUs

[MpenenbHble OAHOATOMHBIE COUPTHL. MeTaHO/M W 3TaHOJ: CTpoeHue, Gu3NUecKre U
XUMHUUeCKUe CBOWCTBA (peakiuu C aKTUBHBIMU MeTajljlaMH, T'a/ioTeHOBO/IOPO/IaMU, TOpeHue),
rpuMeHeHue. BogopoHble CBSI3W MeXXJy MOJIeKyJjlaMu CIIMpTOB. [leliCTBYe MeTaHOo/Ia U 3TaHoJIa
Ha OpPraHu3M uesioBeKa.

MHoroatomMHble CHUPTHI. JTUIEHIVIUKOAb M TJIMLEPUH: CTpoeHHe, ¢u3nuecKkie U
XUMHUUeCKUe CBOMCTBA (B3aMMO/IeIiCTBYE CO 11le/I0UYHBIMUA MeTajl/laMH, KaueCTBeHHasl peaklivs Ha
MHOT0aTOMHbIe CITUPTHI). [elicTBMe Ha oOpraHu3M uejoBeka. [IpvMeHeHHWe TJMIlepUHA U
STU/IEHTJIUKOJIA.

®eHO/: CTPOeHUe MOJIeKYJIbl, pU3hUYecKre U XUMHUUYecKre CBoMCTBa. TOKCMYHOCTE (peHoma.
[TpumeHeHue peHoOMa.

Anbperusibl U KemoHbl. PopManberufi, aleTajbleruji: CTpoeHue, (undyeckue u
XUMHUUeCKHe CBOWCTBa (peaklMM OKHUCJ/IEHUSI M BOCCTAHOBJIEHUS, KauyeCTBEHHbIE DeakLuM),
roJiyueHre ¥ pYMeHeHue.

O/HOOCHOBHBIE TIpe/ie/ibHbIe KapOOHOBBIE KMC/IOThL. MypaBbUHAsE M YKCYCHAsl KUC/IOTHI:
CcTpoeHUe, pu3nyeckre U XMMHUUYeCcKre CBOMCTBA (CBOMCTBA, 00IIMe JJ1s1 Kiacca KMC/IOT, peakius
5Tepu(yrKalMK), ToJyueHUe U TipuMeHeHre. (CTeapuHOBasg U OJIeMHOBasi KHUCJIOTBI Kak
TIpe/ICTaBUTE/N BLICIINX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCTIOT, UX
MOIOLLlee JeHCTBUE.

CnoxxHble 3GUpbI KaK MPOM3BOZHbIE KAPOOHOBBIX KUCIOT. ['UAPOIU3 CIOXKHBIX 3(UPOB.
XKupel. I'ngponns xupos. IIpuMeHeHve KUpoB. buosiornueckas poJib )XKUPOB.

YrneBoabl: cocTaB, KjlacCU(pUKaLUs yraeBoJoB (MOHO-, AU- U TIoJMcaxapuabl). ['roko3a —
MIPOCTEUIINI MOHOCAaXapu/i: 0COOEHHOCTH CTPOEHHSI MOJIEKYJIbI, (DHU3NUeCKHe W XHUMUYeCKHe
CBOMCTBa (B3auMo/ieticTBue ¢ ruaipokcuzoM Meau(11), okucieHrne aMMyUayHbIM PaCTBOPOM OKCH/Ia
cepebpa(I), BoccraHOB/ieHUe, Opo)keHHe T/HOKO3bl), HaXOXKJeHWe B TpHUpOje, TNPUMeHeHUe,
buonornueckas pojb. PoTocuHTe3. pyKTO3a KaK U30MEP TIFOKO3bI.

Kpaxman u uesio/i03a Kak NMpUpoHble mojuMepbl. CTpoeHHe Kpaxmasia U LesIFJI03bl.
dusryeckre U XMMUUeCKUe CBOMCTBa KpaxMara (TU/Ipo/in3, KaueCTBeHHast peakijusi C U0ZioM).

OKcriepuMeHTa/IbHbIe MeTOZIbl W3yUeHUs BelleCTB W WX TIpeBpallleHuil: TMpOoBe/ieHue,
HabOJfoZleHe ¥ OMMCaHWe JeMOHCTPALMOHHBIX OIbITOB: TOPeHWe CIHUPTOB, KaueCTBeHHbIe
peaki[ui OJHOATOMHBIX CIUPTOB (OKHC/IeHWe 3TaHona okcugom Menu(Il)), MHOroaTOMHBIX
CrUMPTOB (B3aUMO/leliCTBUe TyvLepuHa C rugpokcuaoMm Mmeau(Il)), ampaernznoB (OKuc/ieHUe
aMMHavHbIM pacTBopoM okcuza cepebpa(l) u ruapokcuzom meau(11), B3aumojeiicTBre Kpaxmasia
C M0JI0M), TIPOBe/IeHHe TTPAKTUUeCKOl paboThI: CBOMCTBA pacTBOpa YKCYCHOM KMC/IOTHI.

PacuétHble 3ajaum.

BbIunc/ieHUs: 10 ypaBHEHWIO XUMHWUECKOW peakluu (Macchl, 00BEMa, KOIMYECTBa
HCXO/IHOTO BellleCTBa WM TIPO/IyKTa PeakLMu 110 W3BeCTHbIM Macce, 00BbEMY, KOIMUeCTBY O/IHOTO
13 UCXO/JHBIX BeIlleCTB WM MPOJYKTOB peakLu).

A3oTcofepskalie opraHuyeckre coeIMHeHusI.

AMHHOKHUCIOTHI KakK aM(oTepHbIe opraHuueckue coeiuHeHus. Pr3nueckre U XMMUUeCKue
CBOMCTBAa aMHUHOKWC/IOT (Ha TMpuMepe TIJ/MIMHA). Buosornueckoe 3HaueHHWe aMHHOKHUCIIOT.
[Tentuabl.



benky kak NpUpO/HBbIE BBICOKOMOJIEKYJIIPHble coefuHeHMs. [lepBuuHas, BTOpuUYHas U
TpPeTUYHasi CTPyKTypa OenkoB. XWMWYecKWe CBOWCTBAa OeNKOB: THAPOJIM3, JAeHaTyparus,
KayeCTBeHHbIe PeaKIuy Ha OesKH.

OKcriepyMeHTanbHble METO/bl M3yueHMs BelljeCTB M WX IpeBpallieHuil: HabsofeHue U
OTMCaHWe JEeMOHCTPALIMOHHBIX OIBITOB: JleHaTypanysi Oe/lKOB TpYM HarpeBaHUH, LIBeTHbIE
peakiuy Oe/KOB.

BricoKkoMo/1eKy/1SIpHBIe COeJUHEHHS

OcCHOBHbIe TOHATHS XUMHMU BBICOKOMOJIEKYJIIPDHBIX COe/JMHEHWW: MOHOMeD, I10JIMMep,
CTPYKTYpHOE 3BeHO, CTelleHb ITOJIMMepU3aliuM, CpeJHsAs MOjeKyJspHas Macca. OCHOBHbIe
MeTO/Ibl CHTe3a BEICOKOMOJIEKY/ISIDHBIX COeIMHEeHUM — IT0JIMMepU3aLis U MOJIMKOH/eHCallys.

OKCIlepUMeHTa/IbHble MeTO/ibl M3yUeHHsl BellleCTB U UX MpeBpallleHuii: 03HaKOMJIEHHE C
obpasijamy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, KayuyKOB.

MeXripeIMeTHbIE CBSI3H.

Peanusanus MeXXnpegMeTHBIX CBs3€M IIPU M3y4YeHWM opraHuveckod xumuu B 10 Knacce
OCYILIeCTB/ISIETCS] Uepe3 HCIO/b30BaHUEe KaK OOLUX eCTeCTBeHHO-HayUHbIX TMOHSITUM, TakK U
TIOHSATUH, SIBJISIFOIIMXCS CUCTEMHBIMU /IJIS1 OT/le/IbHBIX IIPeJMeTOB eCTeCTBeHHO-HayYHOI'O L[IUKJ/Ia.

OOmmye ecTecTBeHHO-Hay4Hble TIOHSTUS: SIBJIeHHe, HayuHbI (aKT, TUMOTe3a, 3aKOH,
TEOpHWsl, aHa/lW3, CHUHTe3, KIacCUpUKALWs, TIepUOJUUHOCTb, HabmoeHre, H3MepeHue,
9KCIIepYMEeHT, MO/le/IMpOBaHue.

dusMKa: MaTepusi, 3Heprus, Macca, aToMm, 371eKTPOH, MOJIeKyJla, SHepreTUYeCKU ypOBEeHb,
BeILleCTBO, Tesl0, 00bEM, arperaTHOe COCTOsIHHE BellleCTBa, (M3MuecKre BelWUMHb U eUHULIbI
VX U3MepeHUsl.

Buonorusi: Knetka, opraHusM, Ouocdepa, oOMeH BellleCTB B OpraHusme, (OTOCHHTE3,
Oro/iorryecky akTHBHbIE BelllecTBa (OesKy, yIaeBo/ibl, )KUPbI, (hepMeHThI).

I'eorpacusi: MUHepasibl, TOpHbIe TIOPO/bI, [10/Ie3HbIe NCKOMaeMble, TOI/IMBO, PeCypChl.

TexHonorus: nuiesble MPOAYKTHI, OCHOBBI PallMOHA/ILHOTO NTUTaHMs, MOOILME CPeCTBa,
JIeKapCTBeHHbIe ¥ KOCMeTHYeCcKye Iperaparhbl, MaTepyasibl U3 UCKYCCTBEHHBIX U CUHTeTUUeCKUX
BOJIOKOH.

11 K/ITACC
OBLIAA N HEOP'TAHUYECKASA XUMUSA

TeopeTnueckre 0CHOBbI XUMHUH

XuMmuyeckuii sneMeHT. AToM. Slapo artoma, HW30TOMbL. JJeKTPOHHas 000/0uKa.
OHepreTUyecKre YPOBHH, MOJyPOBHU. ATOMHbIe OpOHUTany, s-, p-, d- amemenTsl. OcobeHHOCTH
pacripesiesieHUsi 3/IEKTPOHOB 110 OpOMTA/sIM B aTOMaX 3/IEMEHTOB TIEPBBIX UETHLIPEX IEPHO/IOB.
OneKTpoHHasi KOH(pUrypawus aToMOB.

ITepropnuecknii 3akoH u Ilepyuosnueckass cucTeMa XUMHUYeCKUX 3yeMeHToB [I. U.
MenpeneeBa. Cpsi3b MNepUOAMYECKOT0 3akKoHa M [lepuoanueckod CHUCTeMbl XUMHYECKUX
snemeHToB [I. V1. MeHzeneeBa C COBPeMEHHOU TeOpUell CTPOEHHsI aTOMOB. 3aKOHOMEpPHOCTH
M3MeHeHUsI CBOMCTB XMMHUECKHUX 3/IEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJI0’KHBIX BeIlleCTB
T10 TPyIIIaM U NepuojaM. 3HaueHre NepruoudecKoro 3aKOHa B Pa3sBUTHU HAayKU.

CrpoeHre BeljecTBa. XuUMHYecKass CBfI3b. Bubl XMMHUeCKOM CBA3M (KOBa/JeHTHas!
HeroJisipHasi Y TOJisipHasi, MOHHasl, MeTasuinueckasi). MexaHu3mbl 0Opa3oBaHMsI KOBaJIEHTHOU



XUMWYeCcKOW CBsi3u (0OMEeHHBbIM U [JOHOPHO-aKLIeNTOPHbIN). BojgopoaHast CBsi3b. BasleHTHOCTD.
OneKTpooTpuliaTe/ibHOCTh. CTereHb OKUC/IeHus. VIOHbI: KaTUOHBI U aHUOHBI.

BelriectBa MOJIEKY/ISIDHOTO U HEMOJIEKY/ISIPHOTO CTPOeHUsi. 3aKOH TOCTOSIHCTBA COCTaBa
Bell|eCcTBa. TWIbl KPUCTA//IMUECKUX PeLIETOK. 3aBUCHMMOCTb CBOWCTBA BeLeCTB OT THIIA
KPHCTa/JTNYeCKON PelléTKU.

[ToHsiTHe O AUCTIEPCHBIX CcUCTeMaX. VICTUHHBbIE U KOJJIOW/IHbIE PAacTBOPbL. MaccoBasi [j0/isi
BelllecTBa B pacTBOpe.

Knaccudukarysi HeopraHuueckux coeiiHeHM. HomeHKaTypa HeopraHnyecKux BelecTB.
['eHeTHyeckasi CBsI3b HEOPraHUUECKUX BeIlleCTB, IPUHA/JIeKalUX K Pa3IMUHbIM K/laccaMm.

Xumunueckasi peakiusi. Kiaccudukaiyss XUMUUECKMX peakluii B HeOpraHudyeckol u
OpraHUuecKoi XUMHUHU. 3aKOH COXpaHEHHs] MacChl BeIlleCTB, 3aKOH COXPaHeHUs U MpeBpailleHust
SHEepPruM Mpu XMMUYEeCKUX peakLusiX.

CKOpOCTh peakiud, eé 3aBUCUMOCTh OT pa3/MuHbIX (hakTopoB. OOpaTHMble peakiiUu.
XuMrueckoe paBHOBecwe. PaKTOpbI, BMSIOL[ME Ha COCTOSIHWME XUMHUECKOrO DPaBHOBECHS.
[Tpunuun Jle IlaTense.

Onektponutuyeckass auccoruanusi. CuibHble U c1abbie 31eKTposuThl. Cpefia BOAHBIX
PacTBOPOB BellleCTB: KWC/asi, HeWTpasibHasi, 1je/I0uHasl.

OKUCUTE/IbHO-BOCCTaHOBUTE/TbHBIE PeaKI[1H.

JKcriepuMeHTa/lbHbIe MeTO/Ibl U3yueHUsl BeIleCTB M WX TpeBpallleHuil: JAeMOHCTpalus
tTabmii «[lepruoguueckasi cucteMa XUMHAYeckux ssiemeHTOB [I. V. MeHgeneeBa», u3yueHue
Mojiesieli  KpPUCTa//TMUeCKUX peInéToK, HaOJoZieHde W OIMCaHWe JeMOHCTPALMOHHBIX U
nabopaTOpHBIX OMBITOB (pas/ioykeHWe TePOKCHAa BOAOpPOJA B TIPUCYTCTBUU KaTa/lu3aTopa,
oripejiesieHMe CpeJibl paCTBOPOB BELLeCTB C MOMOILIbI0 YHHBEPCAIbHOTO WHAMKATOpa, peakLuy
HMOHHOTO OoOMeHa), TIpoBe/ileHHe TpaKTUueckoi paboThl «BiusHUe pa3nuuHbIX (PAKTOPOB Ha
CKOPOCTh XUMUUECKOU peakIium».

PacuétHble 3ajaum.

PacuéThbl Mo ypaBHEeHHSIM XUMUUECKUX PeaKlUii, B TOM UHC/ie TePMOXUMUUeCKUe PacuéThl,
PacuéThl C UCTIO/Ib30BAaHHEM TIOHATHS «MaCCOBast [0Sl BEIleCTBa».

Heoprannueckasi xumusi

Hewmetannbl. [TonoxxkeHnue HeMeTasioB B [Tepuojuueckoii cucTeMe XMMUUECKUX 3/IEMEHTOB
N. W. MengeneeBa U 0COOEHHOCTH CTpoeHHs] atoMoB. du3nWyecKre CBOMCTBAa HEMETaslIOB.
Annotponusi HemeTasyioB (Ha MpUMepe KMC/I0po/ia, cepbl, hocdopa u yrieposa).

XyUMUUeCKre CBOWMCTBa Ba)KHEMIIIMX HeMeTas/uioB (Ta/lioreHoB, cephbl, a30Ta, (ocdopa,
yrjepofia U KpeMHHsI) U UX coeIMHeHU! (OKCUI0B, KUCI0PO/ICO/IepP>Kall[uX KUC/IOT, BOJOPOIHBIX
COeIMHeHUN).

[TprMeHeHVe BayKHEMIIIMX HEMETA/VIOB U UX COeJUHEHUM.

Metamnibl. [losnokeHre MetannoB B [leprozinueckoit cucTeMe XUMHUUYECKUX 37ieMeHTOB [].
. MengeneeBa. OcoOeHHOCTH CTPOEHHs 3MeKTPOHHBIX 000/0uek aToMoB MeTasuioB. O6mue
¢u3nueckre cBolictBa MeTasuioB. CrijlaBbl MeTa/uiOB. DJIEKTPOXUMUUECKUM psiJ HarpsKeHUH
MeTasl/IoB.

XyUMUUeCcKre CBOMCTBA Ba)KHEWIIMX MeTasioB (HaTpUM, Kajaul, Ka/bliUui, MarHuw,
aJIFOMUHUM, LIUHK, XPOM, JKeJjie30, Me/lb) U UX COeJUHEeHU.

OO0r1ue criocobwl TosTyueHust MeTa/IoB. [IpuMeHeHre MeTaslIoB B ObITY U TEXHUKE.

OKcriepuMeHTa/lbHbIe MeTOZbl H3y4YeHUsl BeIIeCTB U WX TIpeBpalljeHui: Uu3yueHne
KOJIJIEKLIUM «MeTasl/ibl ¥ CTUIaBbl», 00pa3l[0B HEMeTaslJIOB, pellieHre SKCIiepUMeHTa/IbHBIX 3a/1ay,
HaOJIrOZleHe W OTMCaHWe JIeMOHCTPAI[MOHHBIX W J1abOpaTOPHBIX OIBITOB (B3aUMO/IeHCTBHE



TU/IPOKCH/IA a/IFOMUHUSL C PaCTBOPaMM KUCJIOT U 11jesioueli, KaueCTBeHHbIe peakliii Ha KaTHOHbI
MeTaJlJioB).

PacuétHbie 3agaumn.

PacuéThl Macchl BellleCcTBa Wi 00bEéMa ra3oB 10 U3BECTHOMY KOJTMUeCTBY BelljeCTBa, Macce
W 00bEMY OJTHOTO M3 yUaCTBYIOIIMX B PeaKLMHU BeIeCcTB, pacuéThl Macchl (00BEMa, KOJTMUeCTBa
BellleCTBa) MPOAYKTOB peaKLUH, eC/id OJHO U3 BellleCTB UMeeT NPUMeCH.

XuUMHA U )KU3Hb

Posib XMy B 0bOecrieueHrnr 3KOJI0rMUeCcKoi, SHepreTUUeCcKol 1 MUIIeBOM 0e301MacHOCTH,
pa3BUTHU MeJULIUHBI. [IOHATHEe 0 HayUHBIX METO/|aX MO3HAHKS BEllleCTB U XMMUUeCKUX peaki[uii.

[TpencraBnenus 06 0OLMX HAYUHBIX TIPUHITUITAX TIPOMBIIIIJIEHHOTO TIOTyYeHUS BOXKHEUTITINX
BelLleCTB.

UenoBeK B MHMpe BelLIeCTB W MaTepuasioB: Ba)KHEHWIIMe CTPOWTE/bHble MaTepHuasbl,
KOHCTPYKLIMOHHbIe MaTepuasbl, Kpacku, CTeK/I0, KepaMWKa, MaTepuasnbl [/si 3/JeKTPOHHKH,
HaHOMaTepHa/ibl, OPraHUUeCKre U MUHepasibHbIe y100peHusl.

XuMUsT U 3[J0POBbe 4YesiOBeKa: MpaBW/a MCI0/Ib30BaHHUsl JIeKapCTBEHHBIX IIpernaparoB,
rpaBu/ia 6e30MacHOr0 UCIO/Ib30BaHUs MperapaToB OLITOBOM XUMHU B OBCEIHEBHOW >KU3HU.

MesXripeIMeTHbIE CBSI3H.

Peanu3aiiusi MeXXNpeZIMETHBIX CBsI3el TIpY U3yueHWU OOIIel ¥ HeOpraHUYeCKOW XUMUU B
11 knacce oCyIieCTB/SIETCS Yepe3 MCII0/Ib30BaHUe Kak OOIIMX eCTeCTBeHHO-HAayUHbIX MOHSTHH,
TaK W TOHATUM, SIB/ISIFOLMXCSI CUCTEMHBIMU /i1 OT[ie/IbHbIX MPeJMeTOB eCTeCTBeHHO-HayYHOI0
LIMKJIa.

OO011e ecTeCTBEHHO-HAaYUHbIe TIOHSATHS: HayUHbIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHa/TU3,
CUHTe3, KiaccuduKalysi, TepUOJUUHOCTb, HAOMOLeHNe, SKCIEPUMEHT, MO/eMPOBaHKe,
r3MepeHue, siBJieHue.

®dusrKa: Marepusi, SHEprusi, Macca, aToM, 3JeKTPOH, MPOTOH, HEUTPOH, WOH, W30TOI,
Pa/IMO0AKTUBHOCTb, MOJIEKY/Ia, YHEPTeTHUeCKUH YPOBEeHb, BeEI[eCTBO, Tel0, 00bEM, arperatHoe
COCTOSTHUME BellleCTBa, (u3nuecKre BeJIMUMHbBI U eIMHULIBI UX U3MePeHUsl, CKOPOCTb.

buonorus: KaeTka, OpraHu3M, 3KOcHcTeMa, Ouocdepa, MakKpo- U MUKDPO3JIEMEHTHI,
BUTaMHHBI, 00MeH Bell|eCTB B OpraHu3Me.

['eorpacuisi: MUHepaJsibl, TOPHbIE TIOPO/Ib, TI0J/Ie3HbIe UCKOTaeMble, TOTLTUBO, PECYPChI.

TexHo/orusi: XuMuuecKasi IpOMBILLLIEHHOCThb, MeTa/LTyprusi, MPOM3BO/[CTBO CTPOUTEIbHBIX

MaTepuasoB, CeNbCKOXO3SIUCTBEHHOe  TIPOM3BO/ICTBO,  TIMIeBas  IPOMBIIIEHHOCTb,
(apmalieBTUUeCKass ~ MPOMBIIIIEHHOCTb,  TPOM3BOJCTBO  KOCMETUUYECKHMX  Tpernaparos,
TIPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepua’sos, 3/IeKTPOHHas TIPOMBILLIZIEHHOCTb,

HAHOTEeXHOJIOTHH.



[INMTAHNPYEMBIE PE3YJIBTATBI OCBOEHMA IIPOI'PAMMBI 110 XMW HA
HFA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHHIA

JINHHOCTHBIE PE3YJ/IbTATDBI

®I'OC COO ycraHaBnmvMBaeT TpeOOBaHWS K pe3y/bTaTaM OCBOEHHS 00yuaroIuMHUCS
mporpamm cpezfHero obiero obpa3oBaHUsl (IMYHOCTHBIM, METArpeJAMEeTHbIM U TIPeAMEeTHBIM).
HayuHo-MeTouueckoli OCHOBOW AJisi pa3pabOTKM TTAHUPYEMBIX pe3y/IbTaTOB OCBOEHHUS
rporpamm cpejiHero obiriero 06pa3oBaHust SIB/ISIETCSI CUCTEMHO-/IeSITe/TbHOCTHBIH MTO/IXO/,.

B COOTBETCTBUH C CHUCTEMHO-ZEATEbHOCTHBIM TOJXOA0OM B CTPYKTYpe JIMUHOCTHBIX
pe3y/IbTaTOB OCBOEHUs MpeIMeTa « XUMHsI» Ha YPOBHE cpeiHero o01ero 06pa3oBaHust BbI/IeIEHbI
C/IeyIoIIe COCTaBIISIOLHe:

0CO3HaHHEe O0YYaroIUMMCS POCCUUCKON TI'PaKIAHCKOW HWAEHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITE/TLHOCTH U CaMOOTIPe/le/IeHHIO;

Ha/lMuye MOTUBALIMU K 00yueHuo;

1[|eJIeHarpaB/eHHOe pa3BUTHE BHYTPEHHUX YOeXIeHWH JMUHOCTA Ha OCHOBE KJTIOUEBBIX
L[eHHOCTel ¥ UCTOPUUeCKUX TPaJuLUi 6a30BOM HayKU XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTH 00OYyUaroIuxcsi PYKOBOJCTBOBAaThCS B CBOEM JeATeTbHOCTU
L[eHHOCTHO-CMBIC/IOBBIMM ~ YCTaHOBKAaMH, TIPUCYLIUMU LIeJIOCTHOM CHUCTEMe XUMHUEeCKOro
obpa3oBaHus;

Ha/iMyve TPaBOCO3HAHUS SKOJOTMUECKOW KYJIbTYPbl U CIOCOOHOCTH CTaBUTH 1LieJid U
CTPOUTBD >KU3HEHHbIE TIJIaHbl.

JINYHOCTHBIE pe3y/IbTaThl 0CBOEHUS MpeMeTa « XUMHUs» JOCTUTAOTCS B €IMHCTBE yueOHOMH
Y BOCIIATaTe/bHOMN JleATeNbHOCTH B COOTBETCTBHUU C TYMAaHHWCTUUECKUMHM, COLIMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U WJieajlaMM POCCUMCKOTO TPa)KZAHCKOTO OOIlecTBa,
MIPUHATBIMA B 00IIeCTBE HOPMaMHU W TIPaBWIaMH TIOBe/IeHUs], CIIOCOOCTBYIOIMMH IpOLieccam
CaMOTI03HaHUsI, CAaMOPAa3BUTHS U HPAaBCTBEHHOTO CTAHOBJIEHUSI TMUHOCTH 00YJaroIIXCsl.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHUs MpeiMeTa «XHUMHSI» OTPaKaroT C(HOPMHPOBAHHOCTH
OTIbITa [03HAaBaTeIbHOM U IIPaKTUUeCKOH esaTeTbHOCTH 00yUaroIuXcsi 1o peairu3aljiy MPUHSTHIX
B 00I1leCTBe I[IeHHOCTeH, B TOM YKCJ/Ie B YaCTH:

1) rpaXk;aHCKOr0 BOCIUTAHMS:

0CO3HaHUsI 00YYAIOIIMMKCS CBOUX KOHCTUTYLIMOHHBIX MPaB 1 00513aHHOCTEH, YBa)KeHUsT K
3aKOHY U MPaBOTIOPSIAKY;

MpeJCTaB/eHnss O COLMaJbHBIX HOpPMax W TMpaBWIaX MEXIMYHOCTHBIX OTHOLIEHWHA B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM [IeSITe/TbHOCTH TIPH CO3/JaHWU yueOHBIX TIPOEKTOB,
peliieHUH yueOHBIX U MO03HABATeIbHBIX 3a/lay, BBITIOJTHEHUM XUMUUECKUX SKCTIepUMEHTOB;

CrIoCcOOHOCTH TIOHUMAThb U TIPUHUMaTh MOTHBBI, HAMEPEHHS], JIOTUKY U apTyMeHThI IPYTUX
TIPY aHa/TU3e Pa3/TMUHBIX BUJIOB YUeOHOH /1esiTe/TbHOCTH;

2) NaTPpHOTHYECKOI'0 BOCIIMTAHHUS:

L[EHHOCTHOTO OTHOIIIeHHsI K MCTOPUYECKOMY W HayYHOMY Hac/iefiui0 OTeueCTBeHHOMU
XUMUHY;

YBa)K€HHUsI K TIPOI[eCCY TBOpYECTBa B 00J/IaCTM TEOPUM M TPAKTUUECKOTO TPUMeHeHHs
XVMUH, OCO3HAHUS TOTO, UTO /IOCTM)KEHWsI HAayKH eCTh pe3y/bTaT [JIMTeTbHBIX HaOJIFo/IeHNH,
KPOTIOTJIUBBIX 3KCIIePUMeHTaTIbHbIX TTOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U TIPAKTHUKOB,;



VMHTepeca U TI03HaBaTe/JbHbIX MOTHBOB B TMOJy4YeHUM U TIOC/IeAYHOIIeM aHasu3e
vH(opMaLyK 0 TiepeZloBbIX JOCTHXKEHHSIX COBPeMEeHHOM 0TeueCTBeHHOW XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUSI, 3TUYECKOT0 MTOBe/|eHMUS;

CrIoCcOOHOCTH OIIeHMBAaTh CUTYAL[UH, CBSI3aHHBIE C XUMUUYECKUMU SIBJIEHUSIMH, Y TIPUHUMATh
0CO3HaHHbIE pellleHNs], OpDUEHTUPYSICh Ha MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OLIeHMBAaTb CBOE TIOBeJileHWe M TOCTYNKW CBOMX TOBapHIleld C MO3ULUA
HPaBCTBEHHbIX U MPaBOBbIX HOPM U OCO3HaHHWeE TOC/IeCTBUNA 3TUX MOCTYIIKOB,;

4) dpopMupoBaHus KyJbTYPbI 3/J0POBbSI:

MOHMMaHUs 1IeHHOCTeM 370poBoro W Oe3omacHoro obpa3a >KWU3HH, He0oOXOAMMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

coburo/ieHUst TIpaBU Oe3oracHoOro obpallleHusi C BelllecTBaMU B ObITY, TMOBCeJHEBHOM
JKU3HU U B TPYAOBOM [leATebHOCTH;

MOHUMAaHUs 1[eHHOCTH TIPaBW/ WHAVWBUAYAJBHOTO ¥ KOJIIEKTUBHOTO 0e30macHOro
TMOBe/IeHUsI B CUTYaLUsIX, YTPOJKalOIIMX 3/I0POBbIO U XKU3HU JTIO/IeH;

0CO3HaHUSI TIOC/Ee/ICTBUI U HENpUSTUS BpEeAHBbIX TPHUBbIUEK (yroTpeOeHUsi aiKoroJis,
HapKOTUKOB, KypPeHUs);

5) TPyAOBOro BOCIIMTaHUSA:

KOMMYHUKAaTBHOM KOMITETEHTHOCTH B yueOHO-MCC/Ie[0BaTe/IbCKOM  JesaTe/IbHOCTH,
00111eCTBEHHO T0JIe3HOM, TBOPUECKOM U APYTUX BUAAX [esiTe/IbHOCTH;

YCTAHOBKM Ha AakKTUBHOE YyuyaCTHe B pelleHHWH [PaKTUYeCKUX 3a/auy COLIMaJIbHOU
HarpaB/IeHHOCTH (B paMKax CBOero Kjacca, LIKOJIbI);

VMHTepeca K MpakTUUeCKOMYy M3yueHWIO Mpodeccuil pa3nuyHOro poja, B TOM 4YMC/e Ha
OCHOBe TIpPUMeHEeHUsI TIpeIMeTHBIX 3HAaHUM 10 XUMUU;

yBa)keHUs K TPY/ly, JIFOZSIM TPy/la U pe3y/bTaTaM TPYZAOBOH /1eaTebHOCTH;

TOTOBHOCTHU K 0CO3HAHHOMY BbIOOPY UHVBH/yaIbHOM TPaeKTOPUK 00pa3oBaHus, OyayIei
npodecCcun 1 peanr3aliii COOCTBEHHBIX >KU3HEHHBIX TVIAHOB C YUETOM JITUHOCTHBIX UHTEPEeCOB,
criocoOHOCTeN K XMMUW, UHTepeCcoB 1 TIoTpeGHOCTel 00111eCcTBa;

6) 3K0/10rMuUecKoro BOCIMTAHUA:

9KOJIOTUUECKH 11e/1eCO00pa3HOro OTHOIIEHUs K MPUPO/ie, KaK UCTOYHUKY CYII[eCTBOBAHUS
JKU3HU Ha 3emiie;

MOHMMaHUs r7106a7bHOT0 XapaKTepa KO0JIOTHYeCKUX MpobsieM, BAUSHUS S9KOHOMUUYECKUX
TIPOLIeCCOB Ha COCTOsTHYE TIPUPOIHOU U COL[MaTbHOM CpeJibl;

0CO3HaHWSI HeOOXOUMOCTH MCTOIb30BAHHUS OCT)KEHUH XUMHU /ISl pellieHus] BOTIPOCOB
paLMOHaILHOT 0 MPUPO/IOTI0/Ib30BaHUS;

aKTUBHOTO HETIpPUSATHUS [IeMCTBUM, MPUHOCAIIMX BpeJ OKpY’Kalolllell MPUPOJHON cpefie,
yMeHHsI TIPOTHO3UPOBATh HeO/IarornpusiTHbie SKOJIOTHYeCcKUe TOC/eCTBUS MpeAIPUHAMAaeMbIX
JIeWCTBUM U MPeJ0TBPALLATh UX;

Ha/JIMyMsi Pa3BUTOTO 35KOJIOTUYECKOTO MBILIIEHUS, 5KOJIOTUYECKOM Ky/bTyphl, OIbITa
JIesITeJTbHOCTM  9KOJIOTMYEeCKOW — HarpaBlIeHHOCTH, YMeHUs pYKOBOJCTBOBATbCS UMM B
M03HaBaTeIbHOM, KOMMYHHUKAaTUBHOMN U COL[MA/IbHOM TIPAaKTHKe, CTIOCOOHOCTH U YMeHHUsI aKTUBHO
MIPOTUBOCTOSATh U/I€0JIOTHH XeMO(pOoOuH;

7) leHHOCTH Hay4YHOr0 I03HAHUA:

c(OPMHPOBAHHOCTH  MMPOBO33pEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YDOBHIO
Pa3BUTHSI HAYKU U 0011[eCTBeHHOM MPAaKTUKH;



MOHUMaHUs CrelMMUKA XUMHM KaK HayKd, OCO3HaHWsS eé posrd B (HOPMHUPOBAHUU
PalMOHAILHOTO HAyUHOT'O MBIIIIJIEHUs], CO3/IaHMU 1[eJIOCTHOTO TIPe/ICTaB/IeHNs 00 OKpPY>Karolem
MUpe KaK O e[MHCTBe TIPUPOJbI U UesioBeKa, B TIO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTeW u
pelieHUH TIPo6ieM coOXpaHeHUs! IPUPOJHOTO PABHOBECHST;

ybexxméHHOCT B 0C000M 3HAUMMOCTH XWMHUH [i/Ii COBPEMEHHOW LIMBUIM3ALIMU: B eé
T'YMaHMCTUYECKON HAIpaB/JIeHHOCTH W Ba)KHOW PO/IM B CO3/laHUM HOBOM 0a3bl MaTepuasbHOU
KY/IbTYPbl, PeIIeHUH T100a/bHBIX MP00J/IeM YCTOHUMBOTO pa3BUTHUS U€JIOBEUECTBA — CHIPHEBOM,
JHEepreTUUeCKOM, TIMIIEeBOM U JKOJIOTHYeCKOW 06e301acHOCTH, B Pa3BUTHU MeJUIUHEI,
obecrieueHUH YCIOBUM YCITEIITHOTO TPYy/la U 3KOJOTMUeCKH KOM(POPTHOM >XU3HU KaXKJ0T0 ujieHa
o0I11ecTBa;

eCTeCTBeHHO-HayyHOM TpPaMOTHOCTHU: TIOHUMaHUSI CYIIHOCTM MeTO/IOB TIO3HaHUS,
HCTIOb3YeMbIX B eCTeCTBeHHBbIX HayKax, CrIOCOOHOCTH MCIO/Ib30BaTh MoJyuyaeMble 3HAHUS [iIs
aHa/mm3a U OOBSICHEHUsl SIBJIEHWM OKDY’KaloIllero Mupa M TPOUCXOJSIIUX B HEM WU3MeHEHHH,
yMeHHus1 fiesiaTb 000CHOBaHHBIE 3aK/TFOUEHHSI HA OCHOBE HayUHBIX (DAKTOB ¥ UMEIOIIUXCS JTaHHBIX
C 11eJIbIO TI0/Ty4YeHUsl JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CAMOCTOSITEe/TbHO MCTIOIb30BaTh XUMHUYeCKUe 3HaHUS J1Jisl pellieHus 1pobJiemM
B PeasibHbIX )KU3HEHHBIX CUTYaLUsIX;

HHTepeca K M03HaHUI0 U UCC/iefloBaTeTbCKOU J1esiTe/IbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTM K HeNpepbIBHOMY 00pa30BaHMI0O M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJIyUeHUIO HOBBIX 3HAaHUW TI0 XUMHWH B COOTBETCTBUM C >KU3HEHHBIMHU
MOTpeOHOCTSIMUY;

MHTepeca K 0COOeHHOCTSM TPy/ia B Pa3/IMUHBIX cdhepax nMpodecCuoHaTbHOU e Te/TbHOCTH.

METATNIPEAMETHBIE PE3YJ/IbTATbBI

MertarnpemMeTHbIe pe3y/ibTaTbl OCBOeHUs yueOHOro rpegMeTa «XHUMHs» Ha YPOBHE
cpenHero o0Irero oopa3oBaHus BK/IIOUAOT:

3HauUMMble [T (JOPMUPOBAHUS MHUPOBO33PEHUSI O0YUarOIIUXCS MEXAUCIUTUTHHAPHBIE
(MeXrnpeMeTHbIe) 00IIieHayuHbIe TIOHSTHS, OTPa’Karolljye 1[eJIOCTHOCTb HayYHOH KapTHHBI MHpa
U crielii()vKy MeTOZIOB TT03HAHKSI, UCTIO/Ib3YeMbIX B eCTeCTBEeHHbIX HayKax (MaTepusi, BellleCcTBO,
JHeprusi, siBJieHUe, TIPOLecC, CHCTeMa, HayuHbId (hakT, TIPUHLUI, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpHsl, UCC/Ie/IoBaHKe, HAO/M0[eHre, U3MepeHue, IKCTIEPUMEHT U JIpyTHe);

YHUBepCa/bHble ~ yueOHble  felcTBUS  (MO3HaBaTe/lbHble,  KOMMYHHKATUBHBIE,
peryJsiTuBHble), obOecrieuuBaroie (GopMupoBaHue (YHKLMOHAALHONM T'DaMOTHOCTH U
COL[Ma/IbHOW KOMITeTEeHIMH 00yUaroIIuXCsi;

CNoCOOHOCTh  OOyYaroL[UXCS  WMCIIO/Ib30BaTh ~ OCBOEHHBIE  MEXAUCLUTUIMHAPHBIE,
MHUPOBO33pDeHUYeCKMe 3HAaHWUS W YHHUBepcajbHble yueOHble JeMCTBUSI B II03HABaTeNbHOH M
COL[Ma/IbHOM TIPAaKTHKe.

MertarnpeMeTHbIe pe3y/bTaTbl OTPa)KAlOT OBJIaJIeHWe YHUBEPCaJTbHbBIMU Yy4eOHBIMHU
M03HaBATeIbHBIMU, KOMMYHHUKATUBHBIMU U PETY/IATUBHBIMU /1€ ACTBUSIMHU.

OBJ/1a/leHHe YHHBEPCA/IbHBIMH YUe0HBIMH M03HABAaTe/IbHBIMHU AEHCTBUSAMU:

1) 6a30BbBIe JIOTHYECKHE ACHCTBUSA:

CaMOCTOSITe/IbHO  (POPMY/IMPOBaTh M  aKTyaJu3WpoOBaTh TMpo0O/ieMy, BCECTOPDOHHe eé
paccMaTpUBaTh;

oTIpefleNiATh 1[e/Id ZIeATe/IbHOCTH, 3ajiaBas TapaMeTpbl U KPUTEPUM WX JOCTWKEHWS,
COOTHOCHTD Pe3y/IbTaThl IeATEJbHOCTH C MTOCTAaB/IEHHBIMU 11eJISIMHU;



WCI0/Ib30BaTh TPM OCBOEHUM 3HAHUM TPUEMBI JIOTUUECKOTO MBIILJIEHUS] — BbIJENSATh
XapakTepHble TIPU3HAKM TOHATUM M  yCTaHaB/IMBAaThb WX B3aUMOCBSI3b, HCIIO/b30BaTh
COOTBETCTBYIOL[HE TTOHSTHUS /11 O0bSCHEHHS OT/Ie/IbHBIX (PAKTOB U SIBJIEHHIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH [I/IsI K/TaCCHU(UKALIMU BEI[eCTB M1 XUMHUUYECKUX PeaKI[vii;

yCTaHaB/IMBaTh IPUUMHHO-C/Ie/ICTBEHHbIE CBS3U MeXXy M3ydaeMbIMU SIBJIEHUSIMU;

CTPOUTB JIOTUUECKHE PacCy>X/1eHus (MIHAYKTUBHbIe, 1e[yKTUBHbIE, [10 aHAJIOTUH ), BbISIB/ISITh
3aKOHOMEpPHOCTH W MPOTHUBOpPeuUrsi B pacCMaTpUBaeMbIX SIBJIEHUSX, (POPMY/UPOBATh BBIBOJbI U
3aK/TFOUeHUST;

TPUMEHSITh B TpoLiecce MO3HaHUsl, UCIO0/ib3yeMble B XMMUM CUMBOJIMUeCKHe (3HAaKOBbIE)
MO/1e/TH, PeoOpPa30BbIBaTh MO/Ie/TbHbBIE TIPE/ICTABIEHUS] — XUMUUECKUH 3HAK (CHMBOJT) 37IEMEHTa,
XUMUUeckass GopMy/a, ypaBHEHHWE XWMHUECKOM peakl[dd — TIpd pelleHHd yuyeOHbBIX
T03HaBaTe/bHBIX U TTPAKTUUYECKUX 3a/jay, TIPUMEHSITh Ha3BaHHbIe MO/Ile/IbHbIe Mpe/|CTaB/IeHuUs Is
BbISIBJIEHUS] XapaKTePHBIX NTPU3HAKOB U3yuaeMbIX BellleCTB U XUMUUeCKHUX peakKLUi.

2) 0a3oBbIe HCC/IEeA0BATE/ILCKHE JeHCTBUA:

BJIaJleTh OCHOBAaMH METO/I0B HAy4YHOI'0 MMO3HAHUSI BeIeCTB ¥ XUMUUEeCKUX peakiui;

dbopmysMpoBaTh 1M M 3a/laud  KCCAe[iloBaHUs, MCII0/Ib30BaTh I1OCTaB/eHHblE U
CaMoCTOsITe/IbHO C(OPMYy/IMpPOBaHHbIE BOIMPOCHI B KaueCTBe MHCTPYMEHTa IMO3HaHUSI U OCHOBbI
Ji1s1 OPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKe MPaBUIbHOCTH BbICKA3bIBaeMbIX CYXK/I€HUMH;

B/IaJileTh HaBbIKAMW CAMOCTOSITE/IbHOTO TUIAHUPOBAaHWS W TPOBeJEHUsI YUeHHUUYeCKUX
9KCIIeEPUMEHTOB, COBEpIIIeHCTBOBAaTh YMeHUs Hab/roJaTh 3a XO/J[0OM MpoIiecca, CaMOCTOSITEeTbHO
MIPOTHO3UPOBAaTh €ro pe3y/bTaT, (OpPMynIUpoBaTh 0000IeHWss W BBIBOJbl OTHOCHUTE/ILHO
JIOCTOBEPHOCTH pe3yJIbTaTOB MCC/Ie/JOBAHMS, COCTAB/ISATE 0OOCHOBAHHBINA OTYET O TIPO/IEe/TAHHOU
pabore;

rpuoOpeTaTh OIBIT YUeHWUeCKOW HCCiefloBaTe/lbCKOM U TIPOEKTHON  [1esTeTbHOCTH,
MIPOSIB/ISITb  CTIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEJTBHOMY TIOMCKY METO/IOB pPeLIeHHUs
MpaKTUUeCKUX 3a/jau, TPUMEeHEHHI0 Pa3/IMUHbIX MeTO/IOB MO3HAHHUSI.

3) pabora c uHdopMarueii:

OpPUEHTUPOBATbCS B Ppa3/IMUHbIX WCTOYHMKAX MWHMOpMaluu (HayuyHO-TIOMNYy/IsipHast
nuTepatypa XMMHUYeCKOTO COZiep>KaHHsi, CrpaBOuYHble T0coOusi, pecypchl VHTepHeta),
aHa/IM3UPOBaTh MHGOPMALMIO pa3/TMUHbIX BUIOB 1 (DOPM Mpe/iCTaB/ieHNs, KPUTUUECKU OLIeHUBaTh
eé 0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTb;

dbopMynupoBaTh 3ampockl W TIPUMEHSITh pa3/MyHble MeTOAbl TPH TOHMCKe U OTHope
rHbOopMali, HeoOXOAMMOH /1J1s1 BBIMIOTHEHUsT yUeOHBIX 3a7iau Orpezie/IEHHOrO THIIA;

npuobpeTaTh OMBIT MCII0/Ib30BaHUS WH(MOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHN U
Pa3/IMYHbIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITe/IbHO BBIOMpPATh ONMTHUMa/bHYIO (opMy TipefcTaBieHUs WHGOPMAI[UKU (CXEMBI,
rpaduku, JUarpaMMbl, TabJTUIbI, PUCYHKH U JIPYTHE);

WCTIONb30BaTh HAYYHBIM s3bIK B KauecTBe CpeACTBa TIpU paboTe C XUMHUYECKOU
vHbopMaleli: TPUMEHSATb MeXIpeAMeTHble ((du3Uueckrie W MaTeMaTHUeckue) 3HakKu U
CUMBOJIBI, (hopMyibl, abOpeBUaTyPbl, HOMEHK/IATYPY;

HCIT0/1b30BaTh U Mpeobpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPeJICTBA HATTISIAHOCTH.

OBajieHHe YHUBePCA/IbHBIMA KOMMYHUKATUBHBIMHU JAeNICTBUAMM:

3a/laBaTh BOTMPOCHI IO CYIECTBY 00CY»K7aeMOU TeMbl B XO/le AUasiora W/Win JAUCKYCCHH,
BbICKa3bIBaTh WJAeH, (OpPMYJHMPOBaTb CBOU TIPEAJIOKEHUs] OTHOCUTE/NbHO BBITIOJIHEHUS
Tipe/iyIoKeHHOM 3a/jauy;



BBICTYTIAaTh C Tpe3eHTalyeli pe3y/bTaTOB IO3HABaTe/JbHOM JesiTeIbHOCTU, MOTy4YeHHbIX
CaMOCTOSITE/IbBHO W/IM COBMECTHO CO CBEPCTHUKAMU TpU  BBINIOJIHEHUM XMMHWUYECKOIO
JKCIIePUMEHTa, TPAKTUUeCKOoW paboThl M0 MCC/Ie0BAHMIO CBOWCTB H3yuyaeMbIX BeIeCTB,
peanm3aui y4eOHOro TpoekTa M (OPMYIMPOBATH BBIBOJbLI MO pe3y/bTaTaM TPOBeJEHHBIX
WCCIIeIOBaHUM My TEM COTJ/IaCOBAaHUS MO3UIUH B X0Zie 00CyKIeHrsI 1 0OMeHa MHEHUSIMH.

OBaieHUe YyHHBepPCA/IbHbIMM Pery/JIITUBHBIMU JeHCTBUAMM:

CaMOCTOSITE/IbHO TJIAHUPOBaTb U OCYLIECTBJISAITb CBOKO IMO3HABaTebHYIO JesTe/IbHOCTD,
oripejiefisisi eé 1ieJld U 3a/jaud, KOHTPOJMPOBaTh W M0 Mepe HeoOXOAMMOCTH KOPPEeKTHPOBATh
rpe/jjlaraeMblid aJifOPUTM JIeHCTBUIA TIPY BBITIOJTHEHUH Y4eOHBIX M MCC/Ie/[0BaTebCKUX 3a/ad,
BbIOMpaTh Hanbosee 3¢deKTUBHBIN Cr10CO0 WX pelIeHHs C YYETOM I0/IyYeHHUs] HOBBIX 3HAHUM O
BellleCTBaX U XMMUYECKHX peakKl[usiX;

OCYILIeCTBJISITh CAMOKOHTPOJIb CBOEH eI TeJIbHOCTHA Ha OCHOBE CaMOaHasir3a U CaMOOLIeHKH.

INPEJMETHBIE PE3YJ/IbTATDI
10 K/TACC

[TpegMeTHbBIe pe3y/ibTaThl 0CBOEHHsI Kypca «OpraHuueckasi XUMUs» OTpakaroT:

c(hOpMHPOBAHHOCTH MpeJCTaB/IeHNI 0 XUMUUECKOM COCTaB/IsIOLIel eCTeCTBeHHO-HayYHOM
KapTUHbI MMpa, PO/IM XUMHUU B TMO3HAHUM SIBJIEHUWA MPUPO/bI, B (YOPMUPOBAHUU MBIILIEHUS U
Ky/lbTypbl JIAYHOCTH, €€ (YHKLUMOHANbHONM TI'PaMOTHOCTH, HeoOXOAWMOW [/s1 pelleHUs
MpakTHUeCKUX 3aZlauy M 5KOJ0rhYecKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0DOBbIO U
TIPUPOJHOU CpeJe;

B/Ia/leHhe CHUCTeMOM XMMUYeCKMX 3HaHWM, KOTOpas BK/IOYaeT: OCHOBOIIOJIArarolye
MOHATHUS (XUMUUECKUM 37IeMeHT, aToM, 3/IeKTPOHHast 000/104Ka aToMa, MoJieKyJ/ia, BaJleHTHOCTb,
3/1IeKTPOOTPULIATE/IBHOCTb, XUMHWUecKass CBs3b, CTPYKTypHasi ¢opmyna (pasBépHyTas U
COKpalléHHas)), MO/Ib, MOJspPHas Macca, MOJIIPHBIA  00BEM, YIJIepOAHBIA  CKerleT,
(byHKUMOHA/bHAs TPYyINa, paivKaja, U30Mepusi, W30Mepbl, FOMOJIOTUUECKUN psiZl, TOMOJIOTH,
YIJIeBOZOPOABI, KUCJIOPOJ, M a30TCOo/ieprKalljie CcoeJMHeHUsl, MOHOMep, T0JMMep, CTPYKTYpPHOe
3BEHO, BEICOKOMOJIEKY/ISIpHbIe COeJUHEHMs); TEOPUM U 3aKOHBI (TeOpHs CTPOeHUs OpraHuyecKux
BemjectB A. M. byrnepoBa, 3aKOH COXpaHeHHs MacChbl BeleCTB); 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUM S3bIK XMMHHM; MHUPOBO33peHYeCKHe 3HaHWs, JieKalle B OCHOBe TOHMMaHUs
TPUYMHHOCTUA U CUCTEMHOCTH XUMHWYECKUX SIBJIEHUH, (JaKTOJIOTMYeCcKre CBeJleHUs] O CBOMCTBAX,
COCTaBe, M0JIy4yeHUH 1 6e301acHOM HCI0/Ib30BaHNU Ba)KHEHIIINX OPraHU4YecKrX BellleCTB B ObITy
Y IPAKTUUYECKOM JleATe/IbHOCTH Ye/I0BeKa;

c(OpMHPOBAHHOCTb YMEHUM BBISIB/IATh XapaKTepHble MPU3HAKU MOHSATHH, yCTaHAB/IMBaTh
VX B3aMMOCBS$I3b, UCII0/Ib30BaTh COOTBETCTBYIOLLME TIOHATHS [IPU ONMCAaHUM COCTaBa, CTPOEHHUS U
rpeBpalljeHui OpraHuyecKrux CcoelMHeHUH;

c(OPMHPOBAHHOCTb YMEHUM HCII0/b30BaTh XMMHUUECKYH) CHUMBOJIMKY JJ/Is1 COCTaB/IeHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpall[éHHOM) (hOpMy/1 OpraHYeCcKUX BelecTB
Y ypaBHEHUW XMMHYECKUX peakLWid, U3roTaBIMBaTh MOJEIU MOJIEKY/l OpraHU4YecKuX BeIlecTB
JJ1s1 WUTFOCTPaLy UX XUMUUYeCKOT'0 U NPOCTPAHCTBEHHOI'O CTPOeHUS;

c(OpMHPOBAHHOCTb YMEHU YCTaHaB/IMBaTh NPUHA//IE)KHOCTb U3YUYeHHbIX OpraHUYeCcKUX
Bel]eCTB II0 MX COCTaBy U CTPOEHHIO K ONpefe/IéHHOMY KiacCy/TpyIiie COoefVHeHUN
(yrneBomopofpl, KHUCJIOPOZ U as30TCOAep)Kallje COeJMHEeHUs, BbICOKOMOJIEKY/ISIPHbIE
coe[lHeHus1), /laBaTb MM Has3BaHMs IO cucTemarhyeckod HomeHknatype (IUPAC), a Taxke



TIPUBO/IUTh TPUBHA/bHbIE Ha3BaHUsI OTAENbHBIX OPraHWYecKuX BelecTB (3TW/eH, TPOIUJeH,
alleTuseH, STWIEHITIMKO/b, TWLEepuH, ¢eHos, ¢opMasnbaerus, aleranbjeruj, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJI0Ta, OJIeMHOBAsi KMCJIOTa, CTeapyvHOBasi KUCJIOTA, IJIIOKO03a, (PPYKTO3a,
Kpaxmall, LieJI/IF0/103a, T/IMLH);

c(hOpMHPOBAaHHOCTh yMEHUsI OIpefesisiTh BUJbI XUMHUUYECKOW CBSI3U B OpraHMYecKUX
coeIMHeHUsX (OUHApHbIE U KPaTHbBIE);

c(OpMHPOBAHHOCTb yMEHUsI TPUMEHSITb IOJI0)KEHUS] TeOPUM CTPOEHUS] OpraHM4eCcKUX
BeriectB A. M. ByTsiepoBa /i1 00bsiCHEHUsI 3aBUCMMOCTU CBOMCTB BeIleCTB OT MX COCTaBa U
CTPOEHMUsI; 3aKOH COXPaHeHUsl MacChl BellleCTs;

cOPMHMPOBAHHOCTL yMEHHM XapaKTepy30BaTb COCTaB, CTpPOeHHWe, (QU3NuecKkue U
XUMHUUeCKHe CBOWCTBA TUITWYHBIX INpe/iCTaBUTe/el pa3/IMYHbIX K/1aCCOB OPraHUYeCcKuX BeIlecTB
(MeTaH, 3TaH, 3TW/eH, TPOMWJeH, aleTusneH, OyTagueH-1,3, MeTwiOyraaueH-1,3, GeH3ou,
MeTaHOJI, 3TaHOJ, 3TU/IEHIJIUKO/b, TJIMLEePUH, (eHOJ, aleTaaberu/;, MypaBblUHasi U YKCyCHasi
KHUCJIOTBI, TJIFOKO3a, Kpaxmas, Le/UIt0/I03a, aMHHOYKCyCHasg KU(JIOTa), W/UIFOCTPUPOBAaTh
reHeTUYeCKyl CBSI3b MeXJy HUMU ypaBHEHHSIMU COOTBETCTBYIOLIMX XMUMHUUECKUX peakLUi C
WCITI0/Ib30BaHHEM CTPYKTYPHBIX (DOpPMYJI;

c(hOpMHPOBAaHHOCTb YMEHUSl XapaKTepU30BaTb WCTOUHWMKU YTJIEBOJOPOAHOIO ChIPbs
(HedTh, TIPUPOAHBIM Ta3, yroyb), CHOCOObI WX TEpepabOTKM W TIpaKTHYeCKoe TpUMeHeHHe
MIPO/IYKTOB T1epepaboTKy;

c(OpMHPOBAHHOCTb YMEHHM TIPOBOAUTH BBIYMC/IEHUSI T0 XMMHUYECKUM YypaBHEHUSIM
(mMaccel, 06BEMa, KOTMUECTBa UICXOJHOTO BelljeCTBa U/ TIPO/IYKTa PeaKLIMH 10 U3BeCTHLIM Macce,
00BEMY, KOTMUECTBY OZIHOTO U3 UCXOHBIX BEIeCTB UM MPOAYKTOB PEaKIN);

c(OpPMHUPOBAHHOCTh YMEHUH B/IaJieTh CUCTeMOM 3HaHUK 00 OCHOBHBIX METO/IaX HayuyHOTO
MO3HaHUS, MCMOMb3yeMbIX B XWMWUWA [PU M3yUeHWU BeLIeCTB U XHWMHYECKUX SBJIEHUH
(HabmogeHve, wW3MepeHHWe, JKCIIEDUMEHT, MOZeIUpOBaHMe), WCIOIb30BaTh CUCTEMHbBIE
XUMHUUeCKUe 3HaHUS Ji/Isl IPUHSITUS pellieHU B KOHKPeTHbBIX >KU3HEHHbIX CUTYalUsIX, CBsI3aHHBIX
C BellleCTBaMHU U UX NIPUMeHeHVeM;

c(hOpMHPOBAHHOCTb YMeHUM COO/I0/IaTh MpaBU/a T0Ib30BaHUSI XUMUUYECKON TMOCYA0N U
nabopatopHbIM 000py/I0BaHHEM, a TAaK)XKe TpaBU/ia 0OpalljeHus C Bell[eCTBaMH B COOTBETCTBUH C
WHCTPYKIUSIMH TI0 BBITIOJTHEHHIO J1Ta00paTOPHBIX XUMHUYECKUX OTTBITOB;

cOPMHPOBAHHOCTh YMEHWM IUIaHUPOBaTb U BBIMIOAHATh XUMHUYECKUN SKCIIePUMEHT
(mpeBpallieHUs1 OpraHMYeCcKUX BelleCTB MPU HarpeBaHUM, MOJyueHue 3TUIeHa U HM3y4YeHHUe ero
CBOWCTB, KaueCTBeHHbIE PeaKlMy OpraHWUYeCKUX BellleCTB, AeHaTypalys 0e/IKOB IpU HarpeBaHUH,
[[BETHBIE PeaKiiy Oe/TKOB) B COOTBETCTBUH C TIPaBU/IAMU TeXHUKU 0€301MacHOCTH TIPY 00palieH|H
C BeljecTBaMHM U J1abOpPaTOPHBIM 000pYy/OBaHHEM, TIPE/CTAB/ATb pe3y/bTaThl XUMHUECKOTO
SKCIepyMeHTa B (popMe 3amMcHU ypaBHEHMH COOTBETCTBYIOLMX peakLuil U (opMyJIupOBaTh
BbIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB;

c(hOpMHPOBAaHHOCTb YMEHUM KPUTHMUECKU aHaJIu3UpOBaTh XUMHUYECKYH HH(MOpMaluio,
T0JIy4aeMyto M3 Pa3HbIX UICTOYHUKOB (Cpe/ICTBa MaccoBoi uHdopmaiuu, IHTepHeT U APYTHX);

Cc(OPMHUPOBAHHOCTh YMeHWH COOJIOAATh TIpaBWa JKOJOTHYECKH 1[e/1eco00pa3Horo
roBefileHUsT B OBITY W TPY/OBOW [IeATeJIbHOCTA B IIe/isIX COXPaHEHWs] CBOEro 3/I0POBbSl U
OKpY’Karolllel MPUPOJHOM CpeJibl, 0CO3HaBaTh OMAaCHOCTb BO3/EHCTBUS HA KMBbIe OPraHU3MbI
orpe/ie/IEHHBIX OpPraHUYeCKUX BelecTB, NMOHMMas CMblca mnokasaTtens [I/IK, mosicHATb Ha
nprMepax CrocoObl YMeHBIIEeHHs U TIPeIOTBpAllleHHs] X BPeAHOTO BO3ZAEHCTBUSI Ha OPraHU3M
YyesioBeKa;



JUIsT 00YYaroIUXCs C OrpaHUYeHHBIMHU BO3MOKHOCTSIMH 3[JOPOBbsI: YMeHHe TIPUMEHSITb
3HaHWs 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEI[eCTB U XUMUUECKUX SIBJIEHHIA;

JUTSI CJIETIBIX U CTaDOBUSAIIMX 00yUaroIUXCsi: yMEHHE UCII0/Ib30BaTh Pe/ibe(hHO-TOUEUHYIO
cuctemy obo3Hauenuii JI. bpabins g/s 3anmMcy XUMHUUYeCKuX (hOpMyI.

11 K/TACC

[TpemgMeTHBIe pe3yIbTaThl 0CBOeHUS Kypca «O011iast ¥ HeopraHuuecKasi XMMHs» OTPaXkaroT:

c(hopMUPOBAHHOCTD MPe/ICTaB/IeHHI: 0 XUMUUECKOW COCTaBJIsIOIIe eCcTeCTBeHHO-HayUHOM
KapTUHBI MMpa, POJIM XMMUM B TO3HAHUU SIBJIEHUM TIPUPO/IbI, B (JOPMUPOBAHUU MBILLJIEHUS] U
Ky/lbTypbl JINYHOCTH, €€ QYHKIMOHAIBHONH TDPaMOTHOCTH, HEOOXOAWMOW /i1 pelleHHUs
MPAKTUYECKUX 3a/lay W SKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHWS K CBOEMY 370POBbIO U
TIPUPO/THOM Cpe/ie;

B/la/leHle CHUCTeMOM XHMMHUYeCKUMX 3HaHWM, KOTopas BK/IOYaeT: OCHOBOIIOJAraroliue
MOHATHUS (XMMUYECKUU 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- 3/IeKTPOHHbIE OPOUTa/IM aTOMOB, UOH,
MOJIEKYy/la, MOJb, MOJISIpHBbI 00BEM, BaJIeHTHOCThb, 3JIEKTPOOTPUILIATEILHOCTb, CTEreHb
OKMCJIEHHUSI, XUMHUUecKass CBsi3b (KOBajJleHTHasi, WOHHas, MeTas/yinyeckasi, BOJOpPOJHas),
KpUCTa/l/IMyeckasi  pellifTKa, TUIbl XUMHUECKUX  peaklud, pacTBOp, 3/1eKTPOJIMTHI,
HEe3/IeKTPOJIUTHI, 37eKTPOJUTHYEeCKass AUCCOLMALIUS, OKWUCIUTENIb, BOCCTAaHOBUTE/Ib, CKOPOCTb
XUMHYECKOM peakijui, XMMHAUYeCKOe PaBHOBECHE); TEOPUM U 3aKOHBI (TeOpUsi 3/IeKTPOIUTUUECKOU
Jccouyanyy, nepuoauueckuid 3akoH 1. VI. MeHjeneeBa, 3aKOH COXpaHeHHsI MacChl BeLECTB,
3aKOH COXpaHeHWsi W TMpeBpallleHHs SHepPruy MpU XUMHUUEeCKUX peaklsix), 3aKOHOMepPHOCTH,
CMMBOJIMYECKHN S3bIK XWMWH, MHUPOBO33PEHUECKHE 3HaHHs, JieXKalllde B OCHOBe TMOHUMAaHUS
TPUUMHHOCTUA U CUCTEMHOCTH XUMHUUECKUX SIBJIeHUM, JaKTo/orHueckre CBeJleHUsI O CBONCTBAX,
cocTaBe, TIOJy4yeHUH W 0e30TacHOM MCII0/Ib30BaHUM Ba)KHEWIIMX HeOpraHWYeCKHUX BelecTB B
OBbITY ¥ TIPAaKTUYECKOH /IesTe/IbHOCTH UeIoBeKa,;

c(hOpMHPOBAHHOCTh YMEHUI BbISB/ISATh XapaKTepHble MPH3HAKU MOHSITHM, yCTaHaB/IMBATh
HUX B3aMMOCBS3b, UCIMOJ/Ib30BaThb COOTBETCTBYIOLIME TOHATHS TPU ONMCAHWM HeOpraHUueCcKux
BeLL|eCTB U UX MpeBpallleHn ;

c(hOpMHPOBAaHHOCTb YMEHUM MCMO/b30BaTh XMMHUUECKYI0 CUMBOJIMKY [J/Is1 COCTaBJ/IeHUS
(dbopMyn BellleCTB U ypaBHEHHWM XWMWUYECKUX peakiui, CHUCTeMaTUUeCKyl0 HOMEHK/IaTypy
(IUPAC) u TpuBManbHble Ha3BaHWSI OTAE/IbHbIX HEOPraHWYeCKUX BellecTB (yrapHbli Tras,
YIJIEKMC/IbIA Ta3, aMMUaK, raiiéHasi M3BeCTh, HerailéHas W3BeCTb, INMUTbeBasi COjla, MUPUT U
Apyrue);

c(hOpMHPOBAHHOCTL YMEHUH OrpeZie/isiTb BaIeHTHOCTh U CTeNeHb OKUC/IeHHsI XUMHUUeCKUX
3/7IeMEHTOB B COeIMHEHUSIX Pa3/IMUHOIO COCTaBa, BUJl XUMHUUYECKOM CBSI3W (KOBaJIeHTHasl, MIOHHas,
MeTa/uihueckasi, BOJOpPOZHasi) B COeJMHEHUSIX, TUMl KPUCTa/UIMUeCKOW PelléTKU KOHKPEeTHOI'O
BelllecTBa (aTOMHasl, MOJIEKYJsipHasi, MOHHAs, MeTa/luueckasi), XapakTep CpeJbl B BOJHBIX
pacTBOpax HeOPraHUYeCKUX COeUHEeHUM;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBaTh MPUHA/JI€XKHOCTh HEOPTaHUUECKUX BeIleCTB
10 UX COCTaBY K OMpe/ie/IeHHOMY KJ1acCy/TpyIine coelMHeHHH (TIPOCThIe BelleCcTBa — MeTasl/bl U
HeMeTasl/Tbl, OKCH/Ibl, OCHOBAHUS, KUCJIOTbI, aM(OTePHbIe THAPOKCH/bI, COJIN);

c(hOpMHPOBAaHHOCTL YMEHUM pacKpblBaTb CMBIC/ TepuoAuvYeckoro 3akoHa [. U.
MeHjiefleeBa W [I€MOHCTPUPOBaTh €ro  CHCTEMATHU3UDYIOIIYIO, OObSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIUY;



chOpMHPOBAaHHOCTh ~ YMEHMI  XapaKTepu30BaTb S/eKTPOHHOE CTPOeHHe aTOMOB
XUMHYECKUX 37eMeHTOB 1—4 nepuozioB [leproguueckor cucteMbl XUMUUeCKUX 371eMeHToB /1. U.
MeHpeneeBa, WCMOMb3ysl TIOHATUSI «S-, P-, d-371eKTPOHHBIE OpOUTA/NN», «IHEPreTUYecKue
YPOBHU», OOBSICHSTH 3aKOHOMEDHOCTH W3MEHEHUs CBOWCTB XHWMHUECKHUX 37IeMEHTOB U UX
coeJJMHEHMII 10 TleprofaM u rpynmnam [lepuoauueckoli crucTeMbl XUMUUeCKUX 3ieMeHToB [1. U.
MeHnpesneeRa;

c(hOpMHPOBAHHOCTb YMEHUM XapaKTepr30BaTh (OIMKChIBaTh) 00II1e XUMHUYeCKe CBOWCTBA
HeOpraHUueCcKHX BellleCTB pa3/MyHbIX K/1acCOB, MOJATBEP)KJaTh CyIeCTBOBaHHE TeHeTHYeCKOW
CBSI3U MeX/]ly HeopraHWueCcKMMH BellleCTBaMH C TIOMOILbI0 ypaBHEHUN COOTBETCTBYHOIIUX
XUMUUECKUX PeaKiiuii;

c(OPMHUPOBAHHOCTb YMeHMs K/IaCcCU(ULMPOBaTh XUMHUYeCKHe peakLWu I0 pa3IuyHbIM
rpusHakaM (YWCAy U COCTaBy pearvpyroliuX BellecTB, TemioBoMy 3¢(eKTy peakLuu,
M3MEeHEeHUIO CTerleHel OKUC/IeHHsI 3/IeMeHTOB, 00PaTUMOCTH peakI|H, yUaCTHIO KaTalanu3aTopa);

c(OPMHUPOBAHHOCTb YMEHUI COCTAB/IATh YPaBHEHUs peakLUi pas3/IMuHbIX TUIIOB, MOJIHbIE
Y COKpallléHHble ypaBHEeHUsl peaklMii MIOHHOTO 0OMeHa, YUMTbIBasi YCAOBUS, TIPU KOTOPBIX 3TU
peakLuu UAYyT 10 KOHLa;

c(hOpMHPOBAaHHOCTh YMEHHWI TPOBOJAUTH DpeakluM, MOATBEePKAA0llIe KaueCTBEeHHbIN
COCTaB pa3/MyHbIX HEOPraHWYeCcKWX BeIlecTB, pacrio3HaBaTh OMNbITHBIM MYTEM HOHBI,
MPUCYTCTBYIOLLME B BOAHBIX PAaCTBOpaxX HeOPraHMUeCKuX BellleCTB;

c(hOpMHPOBAHHOCTb YMEHUM pacKpbIBaTh CYIIHOCTb OKHCJ/IMTEIbHO-BOCCTAaHOBUTE/BHBIX
peakIuii TT0CpeICTBOM COCTaBJIeHUS 3/IEKTPOHHOTO OaslaHca 3TUX peakiuii;

c(hOpPMHPOBAHHOCTb YMEHHUH OOBSCHSTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOW pPeakiuy OT
pa3/nyHbIX (HaKTOPOB; XapakTep CMeIleHUs] XMMHUUeCKOr0 paBHOBeCHsI B 3aBUCUMOCTU OT
BHellIHero Bo3zelicTus (npuHiun Jle [aTense);

c(hOpMHPOBAHHOCTh YMEHMI XapaKTepr30BaTh XUMHUUYECKHUe MPOLIeCChI, Jie)Kall[ie B 0CHOBe
TPOMBIIIIJIEHHOTO TIOTy4eHUs] CEepHOM KHUC/IOThl, aMMHaka, a Takke C(HOPMUPOBAHHOCTb
nipeZicTaB/ieHU 00 OOIIMX Hay4YHbIX MPUHLIMIAX U IKOJOTUYECKHUX MpobieMax XHMHUECKOTO
MPOM3BO/ICTBA;

c(hOpMHPOBAaHHOCTb YMEHHI TIPOBOJUTH BbIYMC/EHUSI C UCIOIb30BaHUEM TIOHSTHUS
«MaccoBasi ZIofsl BeleCTBa B pacTBOpe», OOBEMHBIX OTHOIIEHWH Ta30B TIPU XUMHUYECKUX
peakiusiX, MacChl Bell[eCTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOTMYECTBY BellleCTBa, Macce Wiu
00BEMY O/JHOTO U3 YUYaCTBYIOIIMX B peaklUy BelecTB, TerioBoro 3¢ dekra peakiiuu Ha OCHOBe
3aKOHOB COXPaHEeHHs1 MacChl BeleCTB, MpeBpalleHus] U COXpaHeHUs SHEePruu;

c(hOpMHPOBAHHOCTb YMeHUM COO/F0/IaTh TIPaBU/Ia TIO/b30BAHUSI XUMUUYECKOW TOCYI0N U
nabopaTopHbIM 000pyZOBaHWEM, a TaK)Ke TIpaBH/ia 0OpalljeHusl C Bel[eCTBaMU B COOTBETCTBUU C
HWHCTPYKLIASIMU TI0 BBITIOJIHEHHTO /Ta00paTOPHBIX XUMUUECKHX OTTBITOB,;

c(hOpMHPOBAaHHOCTb YMEHUM TMJIaHUPOBaTh M BBIMOJHATh XUMWUECKHUW 3KCIIEPUMEHT
(pasnokeHue TIePOKCHMJA BOJAOPOAA B TIPUCYTCTBUM KaTaju3aTopa, OMpejesieHrde Cpeibl
PacTBOPOB BeLeCTB C MOMOIIbI0 YHUBEPCATbHOIO UHMKATOPA, BAWSHUE Pa3IW4yHbIX (aKTOPOB
Ha CKOPOCTb XMMMUECKOW peakld, peakluM HWOHHOTO OOMeHa, KaueCTBeHHble peakld Ha
cynbdat-, KapboHaT- U XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHUsI, pellleHre SKCIepuMeHTaTbHbIX
3ajau 1o TeMaM «MeTamnbl» U «HemeTanibl») B COOTBETCTBUM C TIpaBWIaMU TeXHUKH
6e30omacHOCTH TIpU 0OpaIl[eHUH C BelleCTBaMH U J1abopaTOpHBIM 000pY/I0BaHHEM, TPE/ICTAB/IATh
pe3y/abTaThl XMMHUECKOTO SKCliepyuMeHTa B (opMe 3arucu ypaBHEHHH COOTBETCTBYHOLIMX
peakiuii U (POpMyIMPOBaTh BbIBOJbI HA OCHOBE 3THUX Pe3y/bTaToB;



c(hOpMHPOBAaHHOCTb YMEHWM KPUTHMUECKU aHaJIu3UpOBaTh XUMHUYeCKYH HH(MOpMaLuio,
T0JIy4aeMyto 13 pa3HbIX UICTOUHUKOB (Cpe/iCTBa MacCOBOUM KOMMYHUKaLMW, VIHTepHeT U APyTUXx);

c(OPMHUPOBAHHOCTh YMeHWH COOJIOAATh TIpaBWa JKOJOTUYECKH 1[e/1eco00pa3Horo
roBefileHUsT B OBITY W TPY/OBOW /IeATeJIbHOCTH B Iie/isiX COXPaHEHWs] CBOEro 3/I0POBbsl U
OKpY>Katollleid TIPUPO/IHOM Cpe/ibl, 0CO3HAaBaTh OMACHOCTb BO3ZEMCTBUSI HA >KUBble OPraHWU3Mbl
OTIpe/le/IEHHBIX BEIeCTB, MOHUMast CMbICT moka3atesis [1/1K, mosicHITh Ha TpUMepax CrocoObl
yMeHbIlIeHHs ¥ TIPeJj0TBpallleHUsI UX BPeJHOT0 BO3/IeHCTBHUSI Ha OPraHK3M Ue/I0oBeKa;

[T 00yYaroIluXcsi C OrpaHUUeHHBIMHU BO3MOKHOCTSIMHM 3[J0OPOBbsl: YMeHHe TIPUMEHSITb
3HaHWs 00 OCHOBHBIX ZIOCTYITHBIX METO/]aX TI03HAHUS BEIL[eCTB U XUMUUECKUX SIBJIEHHIA;

JUTSI CJTETIBIX U CTaDOBUAIINX 00yUaroIuxcsi: yMeHHe UCII0/Ib30BaTh Pesibe(yHO-TOUEUHYIO
cuctemy o603HaueHui JI. Bpaiins A1 3anMucy XUMUUeCKUuX hopmy..



TEMATUYECKOE IVNTAHUPOBAHUE

10 KJ/IACC
KosinuecTBO yacoB DJIeKTPOHHBIE
Ne m/m HaumMeHoBaHMe pa3/ie/ioB U TeM Beero Kontposbusie | TTpakTiueckue (I;I/I(l)pOBble)
NporpamMMsbI paGoTh1 paGoTb oOpa3oBare/ibHbIE
pecypchl
Pa3pen 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOW XUMHH
[TpesmeT opraHnYecKou . Teo
peaMeT OpraHuueCcKou XUMHUN pust Bu6morexa LIOK
1.1 CTPOEeHUSI OPraHuYeCKUX COeJMUHeHUN A. 3
https://myschool.edu.ru/
M. Bytneposa
Wtoro no pa3peny 3
Pazpgen 2. YrieBoaopojabl
2.1 IIpenenbHble yriieBo40pOAbI — alKaHbl 2 Bubmaorexa LOK
) https://myschool.edu.ru/
HenpepenbHble yrineBogopobl: alKeHbl, bubmoreka IIOK
2.2 6 1
JIKaIMeHbl, a/IKUHBI https://myschool.edu.ru/
bubmoreka IIOK
2.3 ApomaTtnyueckue yrjeBoZopo/bl 2 hitps://myschool.edu.ru/
[IpypoaHbIe UCTOYHUKHU YI1€BOLOPOLOB U bubmmoreka IIOK
24 3 1
uXx nepepaboTKa https://myschool.edu.ru/
Wtoro no paspeny 13
Pazpgen 3. Kucnopogcogepxaijye opraHudecKve coeiJuHeHus
bubmoreka IIOK
31 CrvpTel. dexon 3 https://myschool.edu.ru/
Anbaerngpl. KapboHOBBIE KUCTOTHI. bubmoteka LIOK
3.2 7 1
CrnoxxHble 3¢uUpbl https://myschool.edu.ru/
bubnmoreka IIOK
3.3 Y TR0 3 1 https://myschool.edu.ru/
Wroro nio pazgeny 13

Pazpgen 4. A3oTcoepikalle opraHuuecKue coeuHeHNs




bubmoreka IIOK

4.1 AmyHbI. AMUHOKHCJIOTBI. besku 3 hitps://mvschool.edu.rw/
Wroro nio pasgeny 3
Pazpgen 5. BbICOKOMOJIeKY/IsIpHbIE COeAUHEeHM S

5.1 ITnactmaccel. Kayuyku. BosiokHa 2 E:ff;;;f}iﬁogﬁ Igu'ru /
Wroro nio pasgeny 2
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KJIACC

KoinuecTBo uacos DJIeKTPOHHbIE
Ne m/m HaumeHoBaHMe pa3je/ioB U TeM Beero Konrponsasie | Tpakraueckue (I;I/I(l)I)OBbIe)
NporpamMMsbI paGoTbi paGoThI o0Opa3oBare/ibHbBIE
pecypchl
Pa3pesn 1. TeopeTnueckre 0CHOBBI XMMUM
Ctpoenue atoMmoB. [leproanueckuit 3aKo
TpoeHHe aTOMOB. [Teproruecknii 3aKOH Bu6morexa [IOK
1.1 u [leprognueckas cucteMa XUMUYECKUX 3
https://myschool.edu.ru/
snemeHToB /[I. 1. MeHzeneeBa
Crpoenue BelecTBa. MHoroo6pasue Bbubmoteka LIOK
1.2 4
Bell[eCTB https://myschool.edu.ru/
bubnuoreka IIOK
1.3 XUMHUECKHe peaKiyin 6 1 1 https://myschool.edu.ru/
WToro nio pazgeny 13
Pa3pen 2. Heoprannuyeckass XuMus
bubmoreka IIOK
2.1 Meranibi 6 1 https://myschool.edu.ru/
bubmoreka LJOK
2.2 Hewmerazb1 d 1 1 https://myschool.edu.ru/
CB$I3b HEOPraHUYECKUX U OpraHhuYeCKux bubmoreka LIOK
2.3 2
BelLlleCTB https://myschool.edu.ru/
Wroro nio pa3geny 17
Pa3pgen 3. Xumusa 1 Ku3Hb
bubmoreka LJOK
3.1 XUMHSL 1 KH3HD 4 https://myschool.edu.ru/
Wroro nio pasgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3




ITIOYPOYHOE IVNTIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBO yacoB

Bcero

KonTpo/ibHbIe
padoThI

IIpakTHyeckue
padoThI

Jdara
U3y4eHUs

JJ/IeKTPOHHbIE

nudpoBbIe
oOpa3oBare/bHbIE

pecypchbl

ITpesMeT opraHMYeCcKOU XUMUH,
eé BO3HUKHOBEHUe, pasBUTHE U
3HaueHue

Teopusi ctpoenust
OpraHUYeCcKHUX COeIMHeHUN A.
M. byTtneposa, eé OCHOBHbIE
TI0JI0KeHUS

IIpencraBnenuve o
K/1accuurKalyyd opraHuueckux
Beljects. Homenksatypa
(cucremaTryueckas) U
TpYBUAJIbHbIE Ha3BaHUS
OpraHUYeCcKHXx BellecTB

ArnKaHbBI: COCTaB U CTPOEHHE,
TOMOJIOTUYECKUU P,

MeTaH ¥ 3TaH — NpoCTeuIIne
Tripe/iCTaBUTEe/N aTKaHOB

AJIKeHBbI: COCTaB U CTPOeHHUe,
CBOMCTBA

OTWIEeH U NPOIUIeH —
TpoCTeMiive rpeiCTaBUTeN




d/IKEHOB

[TpakTrueckast pabora Ne 1.
«ITonyuyeHnue sTUIeHa U
M3y4yeHUe ero CBOMCTB»

Ankaguvensl. byragven-1,3 u
MeTwn0yTaguen-1,3. ITomyueHue
CUHTeTHUYEeCKOI'o KayuyKa "
pe3vHbI

10

AJIKUHBI: COCTaB 1 0COOEHHOCTH
CTPOEHUs], FOMOJIOTMUeCKUN
psifi. ALjeTHieH — MpOCTeNIni
Npe/iCTaBUTeb alTKUHOB

11

BblunciieHust o ypaBHEHHIO
XUMHUYECKON peakLyun

12

ApeHbI: 6eH30/1 U TOTYOJI.
TOKCMYHOCTB apeHoB

13

['eHeTUUecKasi CBSI3b
yTJ1€BOJIOPO/IOB,
MPUHA//IeXKalUX K Pa3/IMuHbIM
KJjlaccam

14

[TpypozHbIe HCTOYHUKH
yT71eBOZ0POZIOB: TIPHUPOAHBIM ra3
U TIOTyTHBIe HeTsIHbIe Ta3bl,
He(Thb U IPOAYKTHI eé
repepaboTKH

15

[IprpofHbIe HCTOYHUKU
yT71eBOZ0POZIOB: NPUPOAHBIN ra3
Y TIOIyTHbIe He(TsHbIe rassl,




He(Tb ¥ IPOYKTHI eé
nepepaboTKH

16

KonTponbHast paboTa 1o
paszeny «YTri1eBofopoab»

17

[TpenenbHbIE OJHOATOMHbBIE
CTIUPTBI: METAHOJT ¥ ITAHO.
BopopogHasi cBsi3b

18

MHoroatomMHble CITMPTHIL:
STUJIEHTJIMKOJIb U I'JIMLIEPUH

19

®eHOoJ1: CTpOeHre MOJIeKY/IbI,
¢busnyeckre U XMMUUYECKHe
CBOMCTBA, IPUMEHEeHHe

20

Anbgeruabl: hopmanbaeru u
aneTanabjaerus. AleToH

21

OJHOOCHOBHBIE TIpe/ie/IbHbIe
KapOOHOBBIE KHUC/IOTHI:
MypaBbHHas U YKCyCHasi

22

[MpakTrueckas pabota Ne 2.
«CBOMCTBa pacTBOpa YKCYCHOU
KUC/IOThI»

23

CTteapuHOBas U 0JIeMHOBasI
KUCJIOTHI, KaK Tpe/iCTaBUuTeNn
BBICIITUX KapOOHOBBIX KHCJIOT

24

Mbl/1a KaK COJTH BBICIIUX
KapOOHOBBIX KHC/IOT, UX
Mololllee JielcTBre

25

CnoxxHble 3¢upbI Kak
MPOM3BO/IHbIe KADOOHOBBIX




KUACJIOT. ['MIpO/TH3 CIIOXKHBIX
3¢upoB

26

JKupbl: TUApOIN3, IPUMEHEHNE,
Ouonornueckast pojib >KUPOB

27

YrneBoppl: cocTas,
K1accudukauus. Baxkuenmme
TIpe/ICTaBUTeJIN: TJIFOKO03a,
(dbpykKTO3a, caxapo3a

28

KanMaJI M 11eJIU/TK0J/103d KdK
MPpHUPOJHBIE TTOJTMMEDLI

29

KonTponbHast paboTa 1o
paszeny
«Kucnopoacogepxarye
OpraHuyecKue CoeZiMHeHUs»/
Bcepoccutickas mpoBepouHast
pabota

30

OO0111ast XapaKTepUCTHKA
a30TCOZeprKall{iX OpraHnyecKux
coesuHeHuM / Bcepoccuiickas
npoBepoyHasi pabora

31

AMUHEBI: MeTU/aMUH U aHWUJIMH

32

AMWHOKUCIOTHI KaK
amdoTepHble OpraHhYecKue
coeuHeHMs, UX OHUoIorUecKoe
3HaueHue. [lentuabl. benku Kak
MPUPOJHBIE
BbICOKOMOJIEKYJIIPHbIE
COeIUHeHUST




33

OcHOBHbIE TIOHSITHUSI XUMUH
BbICOKOMOJIEKYJISIPHBIX
coeIMHEeHUM

34

OcHOBHbIE METO/bI CUHTE3a
BbICOKOMOJIEKYJISIPHBIX
coepuHenui. [lnactmaccsl,
KayuyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34




11 K/TACC

Ne
n/n

Tema ypoka

KosinuecTBo uacos

Bcero

KoHTpo/bHBIE
padoThI

IIpakTHyeckue
padoThI

Jdara
HU3yUeHUsl

JJIEKTPOHHBIE

nu¢poBbIe
o0pa3oBare/IbHbIE

pecypchbI

XVMUYeCcKui 3/1eMeHT. ATOM.
OneKTpOoHHAasi KOH(QUrypauys aTOMOB

[Teproarueckuii 3aK0H U
[Teprosyueckas cucTeMa XUMHUECKUX
anemeHToB [I. 1. MenzeneeBa, ux
CBS13b C COBPEMEHHOU Teopren
CTPOEHUS aTOMOB

3aKOHOMEepPHOCTH U3MeHeHHs1 CBOWCTB
XUMHAYECKUX 3/IEMEHTOB U UX
COeJMHeHWH 10 TPYIIaM U MepruoaMm.
3HayeHue [epUoOAUUYEeCKOro 3aKOHa U
CUCTeMbI XMMHYeCKUX 31eMeHToB [I.U.
MeH/jesieeBa B pa3BUTHUU HayKU

CrpoeHue BeljecTBa. XvMHUuecKas
CBsI3b, €€ BU/Ibl; MEXaHHU3MbI
oOpa3oBaHMsI KOBAaJIEHTHOM CBSI3H.
BopopogHas cBs3b

BaneHTHOCTb.
OJIEKTPOOTpHULIATeIbHOCT. CTereHb
OKHCJIeHUs. BelllecTBa MOJIEKYJISPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VicTrHHBIE ¥ KOJUTOW/THBIE PaCTBOPBI.
MaccoBas /107151 BelljeCTBa B pacTBOpe

Knaccudukaiysi 1 HoMeHK/IaTypa
HEOpPraHUYeCcKHxX COeMHEeHHUH.
'eHeTHUeCKasi CBA3b HEOPraHWUUYeCKUX




BEIL[eCTB, Pa3/IMYHBIX K/1aCCOB

Knaccudukarus Xummuueckux peakLyn
B HEOPraHWUYeCKOM U OpraHu4eCcKou
XUMMU. 3aKOH COXpaHeHUsI MacChl
BeIL|eCTB; 3aKOH COXpaHeHUs U
TipeBpallleHUs SHepPryuu Npu
XUMHAYECKUX peakLusixX

CkopocTb peakiu. O6paTuMblie
peakiyyu. XMMHUYeCKOe paBHOBeCHe

10

[TpakTrueckasi pabota Ne 1. «BnusiHue
Pa3/IMYHBIX (AaKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLIu»

11

OnekTponuTHUecKast AUCCOLUALMS.
[ToHsiTHE O BOJOPOAHOM IOKa3aTesie
(pH) pactBopa. Peakijuy HOHHOTO
obmeHa. ['uiposM3 opraHUUeCcKuX 1
HeOpraHMUeCKUX BeIlecTB

12

OKUC/IUTe/TbHO-BOCCTaHOBUTEJIbHBIE
peakiuu. [ToHsiTre 00 371eKTpon3e
PAacCIIaBOB ¥ PaCTBOPOB COJIei

13

KoHntposbHast paboTa 1o paszeny
«TeopeTrueckrie OCHOBbI XUMHUH»

14

MeTasibl, UX TOJIOXKEHHE B
[Teproanueckol cucTeMe XUMHAYECKUX
snemeHToB /. 1. MeHzieneesa u
0Cc00eHHOCTH CTPOEHHsI aTOMOB.
OO61iue dusnuecKre CBOMCTBA
MeTasl/ioB

15

CruiaBbl MeTa/lIOB.
OIeKTPOXUMUUECKUH PSifi
HaNps’KeHUN MeTasl/IoB

16

XyUMHUUuecKre CBOMCTBA BayKHEHIIINX
MeTa/UIOB (HaTpUH, Kauk, KaabLuK,




MarHui, aJflOMUHUN) U UX COeJUHEHUU

17

XuMuyeckue CBOMCTBa XpoMa, MeJiu U
VX COeJJMHeHU

18

XUMHUecKre CBOMCTBA I[MHKA, JKeje3a
1 UX COeUHEeHUM

19

[MpakTrueckast pabota Ne 2. "PemieHve
9KCIIepYMeHTaJIbHBIX 3a7ia4 10 Teme
«Metannbn»"

20

HemeTannbl, MX MO/IOKEHUE B
[Teproanueckor cucTeMe XUMHAYECKUX
snemeHToB /. 1. MeHnzieneesa u
0COOEHHOCTH CTPOEHHsI aTOMOB

21

du3nuecKre CBOMCTBA HEMETAJIIOB.
AnnoTporuisi HeMeTanI0B (Ha puMepe
KUCJI0pO/ia, cephl, hocdopa u
yrJiepo/ia)

22

XUMHUUecKue CBOMCTBA rajloreHoB,
Cepbl U UX COeJUHEeHUH

23

XuMHUUecKre CBOMCTBA a30Ta,
dhocdopa 1 ux coeMHEHU

24

XyMUUeCKue CBOMCTBA yT/1epo/a,
KPeMHUS U UX COeUHeHUM

25

[TpyMeHeHVe BayKHEMILIMX HEMeTasl/IoB
Y UX COeJJMHEeHUMN

26

O06o006111eH1e ¥ CUCTeMaTH3al[1s
3HaHWM Mo TeMe «HemeTanibl».
BbIuric/ieHust 0 ypaBHEHUSIM
XUMHYECKUX peakiui 1
TEPMOXUMHUUECKHE PaCUEThI

27

[MpakTryeckast pabora Ne 3. «Pernenve
9KCIIepUMEeHTAa/IbHBIX 33724 10 Teme
"Hemetasnbr"»

28

KonTponeHast pabora 1o remam




«MeTtamnel» U «HemeTanib»

29

HeopraHnuueckue 1 opraHA4ecKue
KUC/10Tel. Heoprannueckue u
OpraHn4ecKvie OCHOBAHUS

30

AmMd@oTepHble HeopraHu4yeckue u
OpraHhvyecKre CoeJUHEeHUs.

I'eneTHueckas cBsI3b HeOopraHn4eCKux

" OpraHN4YeCKHX BelleCTB

31

Posib xumun B obecrieueHUN
9KOJIOTUYECKOH, SIHepreTUUeCKou 1
TMUILEeBOM Oe30MacHOCTH, Pa3BUTHH
MeIUL[UHBI

32

[TpeacraBneHus 00 00IHMX HAYYHBIX
TIPUHLIATIAX POMBIIIIJIEHHOTO
TIO/TyYeHHsI BXKHEHIITNX BeI|eCTB

33

UesioBeK B MUpe BeLeCTB U
MaTepHasoB

34

XUMUS U 3[,0pOBbe YyesioBeKa

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

34




YUEBHO-METOJUYECKOE OBECIIEYHEHHNE OBPA3OBATEJ/IBHOI'O ITPOLIECCA

OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI /11 YYEHUKA
1. Pypsutuc I'.E., ®enpaman ®.I'. Xumus. bazoseii ypoBeHs. 10 knacc. - M.: IIpocsenienue,
2016;
2. Pynzutuc I'.E., ®enpaman @.I". Xvmus. ba3oBeii ypoBens. 11 knacc. - M.: [Ipocselenue,
2016.
METOANYECKUE MATEPUAJIbI VIS YUUTEJIA

1. M.H.Ad¢anacreBa. Pabourie iporpammsbl nipeiMeTHasi TuHUs xumust 10-11 Kacchl.

[Tpoceenjenue 2017 ;

A.M. CumoHoBa. [JrarHoctuyeckue TecTbl o xumuu A/ 10-11 knaccos.2017;

3. H.H. I'apa Xumus. MeTtoauueckoe riocobue st yuutenst Ypoku B 10 kiacce: mocobue st
yuuTesieii 0611jeobpa3oBaTe/ibHBIX yupexkaeHuii. — MockBa «IIpocettierue», 2015;

4. Xumwus. 10 knacc. dnekTpoHHOe ripuwioxkeHue (DVD) k yuebuuky Pyasurtuca I'.E.,
®enpamana D.I1°.2016;

5. Kasanues FO.H. Xumus. 10 knacc. «KOHCTpyKTOp» TeKy1jero KoHTpoJis.2016;

6. Pagenkuit A.M. Xumus. 10—11 knaccel. upaktnyeckuii Matepuan.2015;

7

8

N

. I'apa H.H., I'abpyceBa H.1. Xumusi. 10—11 Knacchl. 3aflauHUK C «ITOMOIHUKOM».2015;
Xumus. 10 -11 knacc. BugeogeMoHCcTpauu

DU PPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

Beeaute _ BBeputenanHbliehttp:// www.chemnet.ru ['a3eta « Xumusi» 1 calT Ajst yunrens «5 umy
Ha YPOK XUMUN»

http://him.1september.ru Eavnas konnekuus LIOP: TTpeameTHast KoieKiys « XUMUSsI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuUHbIE SKCIIEPUMEHTHI:
xumusi. Konnekiusi Poccuiickoro 0611ieo6pa3oBaTe/ibHOTO TOpTasia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumIivaia ko/JbHUKOB 10 XUMUU
http://chem.rusolymp.ru OpraHuueckasi XuMHsi: 3/IeKTPOHHBIN YUeOHUK i CpeZiHe 11IKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3/IEKTPOHHBIN yueOHUK

http://www hemi.nsu.ru OTKpBITBINA KO//IeK: XUMUS

http://www.chemistry.ru JluctaHuMiOHHas 0JIMMOMaZia M0 XUMUU: TeJIeKOMMYHUKALIMOHHBIU

oOpa3oBaTe/ibHbIN MPOEKT
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