ITOACHUTEJIBHAS 3AIINCKA

Pabouasi mporpamMMa 1o XMMUHM Ha YPOBHe Cpe/iHero o0iiero obpa3oBaHUs
pa3paboraHa Ha ocHoBe PeznepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepaiyn», TpeOOBaHUM K pe3y/ibTaTaM OCBOEHHS
(benepanbHOM obpa3oBaTebHOMN MPOrpamMMBlI CpeJiHero ob1iero
obpazoBanust(POIT COO), npezcraB/ieHHbIX B PefepasibHOM TOCY/IapCTBEHHOM
obpazoBaresmbHOM craHZapre COO, ¢ yuérom KoHIeNnmu mMpero/jaBaHus
yuebHOTO mpenMeTa «XuWMHUs» B 0Opa3oBaTe/bHBIX OpraHu3alusax Poccuiickoit
denepaiy, peanu3ylOIIUX OCHOBHble 0Opa3oBaTe/ibHble TIPOTPAMMBI, U
OCHOBHBIX M0J10’KeHUH «CTpaTernuu pa3sBUTHs BOCUTaHus B Poccuiickon
®egepaumu Ha nepuof, 10 2025 roga» (PacnopspkeHue [lpaBurtenbctBa PP ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypoBHe yryyO/€HHOrO0 W3ydeHUs 3aHMMaeT Ba)KHOE MeECTO B
CUCTeMe eCTeCTBEeHHO-Hay4yHoro obpasoBaHusi yuamumxcsi 10-11 Ksaccos.
W3yueHue nmpeameTa, peajM3dyemMoe B YCIOBHSIX  Au(@depeHLpOBaHHOrO,
npodwibHOrO 0oO0yueHWs, TpU3BaHO oOecreunTb 001je00pa30BaTeIbLHYIO U
OOILIeKy/IbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO  [IIs
a/lanTaliy UX K ObICTPO MEHSIIOIIUMCS YCIOBUSIM JKU3HU B COLIMYMe, a TakXKe [IIs
Npofio/KeHNst 00yueHWs] B OpraHu3aljusx MpodecCHOHaNbHOTO 00pa3oBaHus, B
KOTOPBIX XMMUS SB/ISIETCS OJJHOW U3 IPUOPUTETHBIX AUCLIUIUIVH.

B nmnporpamme 1o XuMHUM Ha3HaueHWe TIipeAMeTa «XUMMS» I0JIydaeT
MoJpOOHYI0 ~ WHTEprpeTaliii0 B  COOTBETCTBMM C  OCHOBOIOJIAraroIvMU
nosioxkeHusimu PI'OC COO o B3auMOOOYCIOBIEHHOCTH 1iesiel, Cofiep>KaHus,
pe3ynbTaToB 00yuyeHHsi UM TpeOOBaHUM K YPOBHIO TIOJTOTOBKHU BBITYCKHHUKOB.
CBUZIeTe/IbCTBOM TOMY SIBJISIFOTCA C/IeIYIOLME BBINOJIHSEMble MPOrpaMMOM IO
XUMUU (QYHKLIAN:

- uHGOPMAI[MOHHO-MeTOANUeCKasl, peajiu3alids KOTOpOW  obecrieurBaeT
ToJiyueHre TIpe/CTaBleHUss O Ie/sX, CO/lep>KaHud, oOIel cTpaTeruu
o0yueHus, BOCIIUTAHUS U Pa3BUTHs 00YUarOINXCsl CPe/ICTBaMH TIPe/IMeTa,
M3y4aeMoro B paMKax KOHKPETHOTO NpoduJis;

« OpraHM3alMOHHO-TIVIAHUPYIOLasi, KOTOpasi Mpe/lycMaTpUBaeT orpe/esieHue:
MIPDUHLIMIIOB ~ CTPYKTYPUPOBaHUsS U  TOC/€0BaTeIbHOCTU  U3yUeHUs
yueOHOrO  Marepuasa, KOMUUECTBEHHBIX M  KaueCTBEHHBIX  €ro
XapaKTePUCTUK; TIOAXO00B K (DOPMUPOBAHUIO COJlep>KaTe/lbHOM OCHOBBI
KOHTPOJII U OILleHKHM 00pa30BaTe/bHBIX AOCTMXKeHUN O00ydJaroluxcs B
paMKax WTOTOBOM aTTecTaluu B (opMe eguHOro TOCyAapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

[Tporpamma AJist yriy618HHOTO U3yueHUs1 XUMUU:



- yCTaHaB/IMBaeT MHBAPUAHTHOE TpeIMeTHOe CojiepKaHue, 00si3aTeibHOe IS
M3yuyeHHWssT B paMKax OTJe/lbHbIX mpodusieid, mMpeaycMaTpuBaeT
pacripefieieHe W CTPYKTYpUpOBaHHMe ero I0 KJjaccaM, OCHOBHBIM
coJieprKaTe/IbHbIM JIMHUSIM/pa3zesiaM Kypca;

- 18T TIpUMepHOe pacripe/iesieHre yueOHOTO BpeMeHH, peKOMeHyeMOoro [iis
V3y4eHHs OT/lelIbHbIX TeM;

- TIpeJjiaraeT  TPUMEpPHYI0  II0C/Ie[JOBaTe/IbHOCTh  HW3yUeHHs yuyeOHOro
MaTeprana C y46TOM JIOTUKUA TIOCTPOeHUsI Kypca, BHYTPUIIPEAMETHBIX U
Me>XIpeAMeTHbBIX CBSI3el;

« AT METOIUUEeCKYI0 MHTePIpeTal[iio 1ie/iell 1 3a/jau U3yueHus rmpeaMeTa Ha
yriay0/éHHOM ypOBHe C YU6TOM COBpPeMeHHBIX MPHUOPHUTETOB B CHUCTEMe
cpegHero o0iero o6pa3oBaHus, CO/lep>KaTelbHOW XapaKTepUCTUKU
TJIaHUPYEeMbIX ~pe3y/JbTaTOB OCBOEHHUSI OCHOBHOW oOpa3oBaTebHOU
ITPOrPAMMBI CpesiHero obr111eTo obpa3oBaHus (JINYHOCTHBIX,
MeTarpeAMeTHbIX, TpeJAMeTHbIX), a TaKXe C Y4YETOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/bHbIX ~ ZIeMCTBUM  00ydaroijerocss TI0  OCBOEHHIO
cojiepKaHus ipeMeTa.

[To BceM Ha3BaHHBLIM TIO3WLKSIM B TIpOrpamMme I0 XUMHUU TpeAyCMOTpeHa
MPeeMCTBEHHOCTh C o0yueHHMeM XWMHWM Ha YpPOBHE OCHOBHOTO 006Iiero
oOpa3oBaHus. 3a Tipefile/laMd yCTAaHOB/IIEHHOW TMpOrpaMMoi 0  XUMHUHU
o0s13aTe/lbHOM (MHBApUAHTHOM) COCTaBJIsIIOIIEN Coflep>KaHHusl yueOHOro mpeaMera
«XUMHUSD» OCTAéTCs BO3MOXKHOCTH BbIOOpDa €ro BapUaTHBHON COCTaBJISHOLLEH,
KOTopasi [Jo/DKHa OTpefiesisiThCsi B COOTBETCTBUM C HallpaB/ieHHeM KOHKDeTHOTO
ripodusist 00yueHusl.

B cooTtBercTBUM € KOHLeNTyaabHbIMU MosiokeHusmMu PI'oc COO o
Ha3HaueHUM TipeMeTOB 0a30BOro W YIriyO/JIEHHOTO YypOBHEN B CHCTeMe
mddepeHiipoBaHHOTO 00y4YeHMsT Ha ypOBHe cpefiHero oOiiero obpa3oBaHUs
XUMUSI Ha YpOBHe YrayO/seHHOTO W3yuyeHWs] HarpaB/JeH Ha peasn3aluio
MPeeMCTBEHHOCTH C  TOC/JAeAYIOIIMM  3TalioM  TOJiyueHHsI  XUMHUYEeCKOro
oOpa3oBaHMsI B paMKax W3yueHUsl Criel[MaJbHbIX eCTeCTBeHHO-HayuUHbIX U
XUMUUECKUX JWUCLUIUIMH B By3ax U OpraHMU3alusix cpejHero npodeccuoHaabHOro
obpa3oBaHus. B 3Toli CBs3M H3yueHUWe TipeAMeTa «XHMHs» OPUEHTHPOBAHO
MpeuMMyIlleCTBeHHO Ha  pacliMpeHWe U yIyIyO/lieHWe  TeopeTMUecko U
MPaKTUUeCKOW TMOATOTOBKU 00yuarouxcsi, BbIOpaBIIMX OIpe/ie/IéHHbIN TTPohub
o0yueHusi, B TOM UKCJie C TIepCIeKTUBOM MOC/eAyIoLero MoiyuyeHnss XMMUUeCcKoro
oOpa3oBaHus B OpraHu3alfusix rpodeccruoHasbHOT0 obpa3oBaHusi. Hapsgy ¢ 3Tum,
B cBere TpeboBanuii ®PI'OC COO K mlaHHMPyeMbIM pe3yJ/bTaTaM OCBOEHUS
denepanbHOlt 00pa3oBaTe/lbHONM TMpPOrpaMMbl CpefHero o0Iero o6pa3oBaHUs
v3yueHue TMpeaMeTa «XHMUsS» OpPHEHTHPOBAHO TaKKe Ha pellleHde 3ajau



BOCTIMTAHUS U COLIMAIBHOTO Pa3BUTHsSI 00Oydarol[uxcs, Ha (hOpMHUPOBaHHE Y HUX
OOIeNHTe UIeKTYyalbHbIX YMeHHH, YMEHWM pallioHa/lId3alid YueOHOTo Tpyja U
00O0OIEHHBIX  CITIOCOOOB  [IeATETbHOCTH, HMEIOIIUX  MEeKIAUCIUTITHHAPHBIH,
HaZIIpeZIMEeTHBIN XapakTep.

CocTap/isomMy  TipeiMeTa «XUMUs» Ha YPOBHe YIIyO/IEHHOTO U3yueHUs
ABJIIIOTCSA  yIIyO/éHHBIe Kypchl — «OpraHuueckas XuMmMus» U «OOmas u
HeopraHuueckasi XuMusi». [1pu orpesiesieHUy MOAXO0B K OTOOPY U CTPYKTYPHOM
OpraHM3allid COZIEp>KaHUsI 3THUX KYPCOB B TpOrpaMMe IO XWMWUUA 3a OCHOBY
npuHATHl TIoNIoKeHnss PI'OC COO o pazmuuusix 6a30Boro u yriyob/EéHHOTO
yPOBHEH U3yueHus TIpeiMeTa.

OcHoBY cojepkaHusi KypcoB «OpraHudeckass xumus» u «OOijasi u
HeopraHuyeckasi XHUMHS» COCTaB/sieT COBOKYITHOCTb TIPeAMETHBIX 3HaHUU U
yMeHUM, OTHOCAIMXCA K 0a30BOMy ypOBHIO M3yueHHs TIpeMeTa. JTa CHUCTeMa
3HAHUW TIOJyuaeT Orpe/ie/IEHHOe TeopeTHUUecKoe [IOTo/IHEeHHe, T103BOJISoIIee
OCO3HAHHO OCBOWTH CYIIIeCTBEHHO Oosbinii  00BEM  (PaKTOOTHUECKOTO
MaTeprana. Tak, Ha yriybnéHHOM YpOBHe wu3yueHHsl mpeamera obecrieueHa
BO3MO>KHOCTh 3HAUUTE/JILHOTO yBeIWueHusi 00bEMa 3HAaHHNW O XUMHYECKUX
3jIeMeHTaX ¥ CBOWCTBAaX UX COeAVMHEHWN Ha OCHOBe pacIIMpeHWs U yrayOsieHus
TIpe/ICTaB/IeHUA O CTPOEHWM BeIecTBa, XMMHUECKOW CBSI3M M 3aKOHOMEPHOCTSIX
TIPOTEKaHHUsI PeakIvii, paCCMaTPUBAEMbIX C TOUKH 3DeHUs] XUMHUeCKON KUHETHUKU
W TepMOAWHAMUKH. V3ydyeHue Tmepuoguueckoro 3akoHa u [lepuoguueckoit
CUCTeMbl ~ XUMWYECKUX  3/IeMeHTOB  0Oa3upyeTci  Ha  COBPEMEHHBIX
KBAaHTOBOMeXaHWYeCKUX Ipe/CTaB/IeHUSIX O CTPOEHHWH aToMa. XWUMHUUecKas CBSI3b
00BSICHSIETCS C TOUKH 3PeHHsT SHepreTHUeCKUX W3MeHeHUH Mpu eé oOpa3oBaHUU U
pa3pyllleHnd, a TakKe C TOUKU 3peHHUs MeXaHU3MOB eé obOpa3oBaHus. V3yueHue
TUTIOB ~ peakiui  JomosHseTcss  (opMHpOBaHWEM  TpeACTaB/ieHud 00
3JIEKTPOXUMHUYECKHUX MPOIieccax M 3/IeKTPOJIM3e pacTylaBOB M PACTBOPOB BeIIleCTB.
B Kypce opraHn4eckoil XMMHU TIPH PaCCMOTPEHUU PeaKIMOHHOW CTIIoCOOHOCTH
coeMHeHUN yesnsieTcss ocoboe BHUMaHMe BOTIpOcaM 00 37eKTPOHHBIX 3 deKTax,
0 B3aMIMHOM BJIMSTHUM aTOMOB B MOJIEKY/IaX ¥ MeXaHH3MaX PeaKIUi.

Ocoboe 3HaueHWe UWMeeT TO, 4YTO Ha COJlep’KaHHe KYpPCOB XUMHH
yray6/IEHHOTO YPOBHS U3yUeHUs [I/1s1 KJITaCCOB OIpeie/IEHHOTo Tpodusisi (TJ1aBHBIM
oOpa3oM Ha HX CTPYKTYpy U XapakTep [JOIOJHEHWM K oOImeil cucreme
TpeIMeTHBIX 3HAHMI) OKAa3bIBAIOT BAMSHUE CMe)KHbIe TIpeMeThl. Tak, Harpumep,
B COJIepP’KaHUU TpeAiMeTa MJisi KIacCOB XUMHKO-(GH3UUecKoro rpodusis 6osbliiioe
3HaueHWe OyIyT WMeTh 37ieMeHThl yueOHOTrO Marepuasna mo obieid xumuu. I[1pu
V3yyeHUU TpefiMeTa B JIaHHOM CJiydae akiieHT OyzeT cAesaH Ha OOIHOCTb
METO/JIOB TIO3HAHUs, OOIHOCTb 3aKOHOB U TeOpud B XUMHUU U B (uU3MKe:
aTOMHOMOJIEKY/IsipHasi Teopuss (MOJIeKy/sipHass Teopusi B (U3UKe), 3aKOHBI



COXpaHeHUsT MacChl W SHEPruM, 3aKOHbl TePMOJAVHAMHKH, 3JIeKTPOJIM3a,
TIpe/iCTaB/IeHUsI O CTPOEHUU BellleCTB U Ipyroe.

B To ke BpeMs B COAEp)XaHWUM TIpeAMeTa [Jisi  KJIacCOB
XUMHUKOOHO0/IoTHYecKoro Tipoduass Oo/bIMM - yaenbHBIE Bec OyZeT UMeTh
opraHdyeckasi Xumusi. B 3ToM ciydae rpefocTaB/isieTCss BO3MOKHOCTD it Oosiee
00CTOATENILHOTO ~ PACCMOTPEHHsT XMMHWUeCKOW OpraHu3alid  KIeTKH  Kak
OUOMOTMUeCKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K TIpUMEpPY, TakKue
CTPYKTYpHbIe KOMITOHEHTBI, KaK JIMIMK/ABI, Oe/lKH, YIJIeBOAbI, HYK/IEHHOBBIE
KUCIOTBI U Jipyrue. [Ipy 5TOM 3HaHUS O COCTaBe W CBOMCTBAx IpeJCTaBUTe/IeN
OCHOBHBIX KJ/IaCCOB OpPraHUUYeCKUX BeIeCTB CJIy)KaT OCHOBOM [Jisi W3y4YeHUs
CYLLIHOCTU MPOL[eCCOB (POTOCUHTE3A, [JbIXaHUS, MTUI[eBapEHUS.

B mnnaHe ¢opmMupoBaHMST OCHOB HAayyHOTO MHWPOBO33DEHHs], OCBOEHUS
00IIleHayYHbIX METO/IOB TTI03HAHUS U OTbITa MPAKTUUeCKOTO TIPUMeHEeHHsT HayUHbIX
3HaHUW W3ydeHUe TipefMeTa «XWMHs» Ha YrayOJI€éHHOM YpDOBHe OCHOBAHO Ha
MEXIPeAMETHbIX CBA3SX C Y4ueOHbIMH TpeAMeTaMd, BXOZSIMIMMU B COCTaB
npeMeTHBIX obOsacTeii «EcTecTBeHHO-HayuHble TIpegMeTbl», «MaTeMaThka u
nHbopMaTUKa» U «PyCcCKuil I3bIK U IUTEepaTypa».

[Tpu u3yueHnn yueOHOro TmipegMeTa «XHMHUsI» Ha YIJIyOJIEHHOM ypOBHE
TaK)Ke, KaK Ha YpOBHe OCHOBHOT'O M CpeAHero obiijero oOpa3oBaHus (Ha 6a30BOM
YPOBHe), 3ajiaueil MepBOCTeINeHHON 3HAUMMOCTH SIB/sieTCs (pOpMUpOBaHHE OCHOB
HayKl XUMUUA KaK 006/laCcTM COBpEeMEHHOTO eCTeCTBO3HaHMs, TMPaKTUYeCKOu
JlesiTeTbHOCTU YesioBeKa M O/IHOTO U3 KOMIIOHEHTOB MUPOBOU KyJ/bTYpHI. PellieHue
3TOW 3ajauM Ha yriayOnéHHOM ypOBHe WU3yudeHHs1 TIpeiMeTa TIpejIioJiaraer
peasiM3alyio TaKKX Lie/iel, Kak:

- (hlopMHpOBaHUe TpeACTaBJIeHU: O MaTepuajlbHOM eJWHCTBE MMUPa,
3aKOHOMEPHOCTSIX U TI03HaBaeMOCTH SIBJIEHWM TPUPO/bI, O MECTe XUMUU B
CUCTeMe eCTeCTBeHHbIX HayK W eé Befylleld poiud B obecrieueHUH
yCTOWUMBOTO  pa3BUTHUs ~ uejloBeueCcTBa: B  pellleHUHd  TpobsieM
9KOJIOTMUECKOM, SHepreTUUYeCcKOoW U MUIleBoi 0e301acHOCTH, B pa3BUTHHU
MeJULMHBI, CO3JaHUU HOBBIX MaTepuasoB, HOBbIX MCTOUHHUKOB SHEPTUH, B
obecrieueHHH paljMOHALHOTO TPUPO/OTIONB30BaHUs], B (OPMUPOBAHUU
MHUDOBO033peHusi U 00lleli Ky/JbTypbl uesioBeKa, a TakXKe 3KOJIOTHUecKd
000CHOBAaHHOT'O OTHOIIIEHUST K CBOEMY 3/]J0POBBIO U IIPUPOJHOMU Cpejie;

« OCBOEHHWE CUCTeMbl 3HAaHWUM, JieXal[uXx B OCHOBe XUMHUYECKOU
COCTaB/ISIFOIIIeN eCTeCTBeHHO-HayUHOW KapTHUHBI MUpa: (yHZaMeHTa/IbHbIX
MOHSTUM, 3aKOHOB W TEOPUM XWMHH, COBPEMEHHBIX IIpe/ICTaB/IeHUNA O
CTPOEHMM  BeljeCTBA HAa  pa3HbIX  ypOBHSIX —  aTOMHOM,
MOHHOMOJIEKY/ISIDHOM, HaZMOJIEKY/ISIDHOM, O TepMOJVWHAMUYeCKUX U



KUHETUYECKUX 3aKOHOMEDHOCTSIX MPOTeKaHHUs XUMHYECKUX peakldd, O
XUMHUeCKOM PAaBHOBECHH, PACTBOPAX U AMCIIEPCHBIX CUCTeMax, 00 061X
HayYHbIX MPUHLAMNAX XUMUUECKOT0 MPOU3BO/ICTBA;

« (hopMHpOBaHUe y 00yuaroIuxcs OCO3HAHHOTO TTIOHUMaHUs
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKUX 3HaHWM [Jii O0ObsICHeHUs
K/TFOUEeBBIX Hlell W mpobsieM COBpeMeHHOW XUMUU, s OObSICHeHUs U
TPOTHO3UPOBAHUS SIBJIEHWW, WUMEIOI[UX eCTeCTBEHHO-HAayUHYI0 TIPUPOJY;
I'PaMOTHOTO pellieHusI MpobieM, CBSI3aHHBIX C XUMHEH, MPOTHO3HMPOBaHUS,
aHa/IM3a U OI|eHKH C TIO3ULIMM 3KOJI0ruuecKoi 0e301MacHOCTH ITOC/IeICTBHI
ObITOBOM M TIPOM3BO/[CTBEHHOM JeSITeTbHOCTA Ye/IOBeKa, CBSI3aHHOU C
XUMHUECKUM  TIPOM3BOJCTBOM, WCIIONb30BaHWEM U  TiepepaboTKoiM
BeLLIeCTB;

- yriy0OJieHre MpeZiCTaB/IeHU 0 HAyYHBIX MeTO/laX MO03HaHUs, He0OXO0AUMBIX
s TIpUOOpeTeHWs yMeHUW OPHEeHTHpPOBAaTbCs B MHpEe BEIIeCTB |
00BsICHeHNUST XUMUUECKMX SIBJIEHWM, WMEIOIIMX MeCTO B Ipupoje, B
TIPaKTUUYeCKOM JieATelbHOCTA U OBCEIHEBHOU >KU3HM.

B mulaHe peanu3aliii TiepBOOUEPEJHBIX BOCIIMTATEe/NbHBIX W Pa3BUBAIOLIUX
(bYHKIMM 1[e/IOCTHOM CUCTeMbI CpefiHero o0iiero oOpa3oBaHUs TIPU U3yUeHUH
npegMeTa «XuUMHSI» Ha yIyyOJéHHOM  ypoBHe 0CO0OyH0  aKTyalbHOCTh
NIpUOOpeTaroT Takue 1ie/id U 3a/lauH, Kak:

« BOCTIUTaHHe YOeXXIéHHOCTU B TTI03HABaeMOCTH sIBJIEHUM TIPUPO/bl, YBa)KeHHsI
K Tpolieccy TBOpuUecTBa B 00/7aCTA TeOpeTUYeCKMX W TIPUK/IaJHBIX
MCCIIeJOBaHUM B XUMUH, dbopmurpoBaHue MUPOBO33peHuUs,
COOTBETCTBYIOLL[ETO COBPEME@HHOMY YPOBHIO Pa3BUTUS HayKU;

* Pa3BUTHE MOTHBAIlMM K OOy4YeHMI0O U TIO3HAHHUIO, CIOCOOHOCTel K
CaMOKOHTPO/II0O ¥ CaMOBOCIIMTAaHMIO  Ha  OCHOBe  YCBOEHUs
o0111eye/IoBeUeCKUX 11eHHOCTeH;

- Pa3BUTHE TO3HABaTeTbHbIX UHTEPECOB, WHTE/IJIEKTya/lIbHbIX U TBOPUYECKUX
criocobHoCTe oOyuaroiuxcs, (GopMHpOBaHHE Yy HHUX CO3HATETbHOTO
OTHOIIIEHHSI K CcaMO000Opa30BaHWIO M HeNpephIBHOMY 00pa30BaHMIO KakK
YCJIOBHIO YCTIEIITHOM TTpodheCcCHOHaTILHOM B 00IT|eCTBeHHOHN JesiTe/TbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHWUSI K CBOEMY 37I0DOBBIO M IIOTPeOHOCTH B
3/J0pOBOM 0O0Opa3se >XM3HH;

- hlopMUpOBaHWe YMEHWM U HaBBIKOB Pa3yMHOTO IPHPO/IOT0/Ib30BaHUS,
pa3BUTHE 9KOJIOTUYECKOW  KYJIbTYpHI, nipuoOpeTeHue ombITa
00II[eCTBEHHOII0/Ie3HOM SKOJIOTHUECKOH /IesITe/IbHOCTH.



OO011jee UKCIO YacoB, MPeAYCMOTPEHHBIX /11 U3yUeHUs] XUMUH Ha yr/1y0/eHHOM
ypoBHe cpeziiHero obiriero obpa3oBaHusi, coctaBniser 204 vacoB: B 10 kmacce —
102 yvaca (3 uaca B Hezieno), B 11 knacce — 102 yaca (3 yaca B HeJle/li0).

COJEP)XAHUWE OBYUEHUA
10 K/TACC

OPTAHUYECKASA XUMUSA

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUH.

[IpegMeT W 3HaueHWe OpraHWYeCKOW XWMWUM, [IpeJiCTaBleHue O
MHOT000pa3ny OpraHuYeCKUX COeqUHEeHUH.

OJ/IeKTPOHHOe CTpOeHHWe aToMa YIJIepoZia: OCHOBHOe U BO30YXAEHHOe
COCTOSIHUSI. BasleHTHble BO3MOKHOCTM aToMa yrjepoga. XuMuyeckasi CBsi3b B
OpPraHUYeCKUX COoeAWHeHWsX. Tumbl TUOpUAM3aI[MM aTOMHBIX —opOuTaneit
yriaeposa. MexaHu3aMbl 00pa3oBaHMS KOBajleHTHOW CBs3u  (OOMEHHBIA W
JIOHOPHOAKIIETITOPHBIN). THUTIBI TIepeKphIBaHUS aTOMHBIX OpOUTaneu, o- 1 Ti-CBSI3U.
OpvHapHasi, BOWHas M TpoiHas cBsizb. CriocoOBI pa3pbiBa CBsi3eii B MOJIEKy/Iax
opraHnuyeckux BeljecTB. [loHSTHE 0 CBOOOJHOM pajvKage, HykKaeoduse u
snekTpoduIie.

Teopust CcTpoeHWss oOpraHuyecknx coeguHeHurd A.M. bBytnepoBa wu
COBPEMEHHBbIEe TIPe/ICTaB/IeHHs O CTPYKType MOJIeKYJ/l. 3HaueHre TeOPUH CTPOEeHUSs
OpraHMYecKux coeguHeHUN. MoJieKy/sipHble W CTPYKTypHble  (OPMY/JIbL
CTpykTypHble (GOpMy/bl pa3WUHbBIX BHUJOB: pPa3BEpHyTasi, COKpallEHHas,
ckeneTHas. M3omepusi. Bupabl wW30Mepuu: CTPYKTYypHasi, MPOCTPAaHCTBEHHaSI.
OnekTpoHHble 3¢ (deKTbl B MOJIeKyIaX OpraHuYecKUX CoelMHeHUW (MHAYKTHUBHbIN
Y Me30MepHbIi 3(PPeKThI).

[IpencraBneHve 0 KinaccuUKalMM OpraHuueckux BellecTB. [loHsiTue o
dbyHKIMOHaMBHOM rpyrtine. 'oMmosorus. I'omonoruueckue psibl. CucTeMaTuueckas
HOMeHK/aTypa opraHudyeckux coeavHeHuii (IUPAC) u TpuBUa/ibHble Ha3BaHUS
OT[leJIbHBIX TIPeICTaBUTEIeH.

OcobeHHOCTH U K/1accudukalys OpraHUYeCcKux peakiyu.
OKUC/IMTe/TbHOBOCCTAaHOBUTE/IbHBIE PeaKI[MU B OPraHUYeCKOM XUMUM.

OKCIepUMEeHTa/IbHbIE MeTO/Jbl MW3YUeHMs BeIeCTB W WX IpeBpalleHuu:
O3HAaKOMJ/IEHHEe C 00pa3ljaMyd OpraHhYeCKWX BeIeCcTB W MaTephajaMH Ha HX
OCHOBe, OIbITHI 10 TMpeBpalljeHUI0 OpPraHWYeCKUX Bel[eCTB TIPM HarpeBaHUM
(r1aByieHre, oOyT/IMBaHWe W TOpeHHE), KOHCTPYMpPOBaHWE MOZe/Ieid MOJIEeKY/I
OpraHUYeCKuX BelleCTB.

Yraesogopopasl.



Ankanbl. ['oMosioruueckuii psifi ankaHoB, o6iiasi hopmy/a, HOMeHK/IaTypa u
M30Mepusl. OJIEKTPDOHHOE W TPOCTPAHCTBEHHOE CTPOEHWEe MOJIeKys aJKaHOB,
sp’rubpuu3aLisa aTOMHBLIX opOuTaseii yriepoja, o-cBsa3b. OU3NUYeCKHe CBOMCTBA
a/IKaHOB.

XyWMHUYeCcKre CBOMCTBA ajKaHOB: peaklUu 3aMelleHus, HW30Mepu3alvu,
JleTUpUPOBaHus, LIMKIU3aluK, TTMPO/IN3a, KpeKruHra, ropenusi. [IpeacraBienue o
MeXaHW3Me peaklui PaJIMKaJbHOr0 3aMelleHHUs.

Haxoxaenue B mprpoje. Criocobbl oyueHUs U IpUMeHeHre akaHoB.

Lluknoankanel. OO61jasi popmyia, HOMeHKIaTypa u n3omepusi. OcobeHHOCTH
CTPOEHUST W XUMHUECKUX CBOWCTB Masbix (IMK/OINpOIaH, I[UK/I00yTaH) W
OOBIUHBIX (IJMK/IOTIE€HTaH, IMK/IOTeKCaH) MUKIoankaHoB. CriocoObl TO/yueHus: U
MpUMeHeHMe 1[UK/I0a/KaHOB.

Ankenbl. ['oMosioruueckuii psij ajkeHOB, oOiijasi Gopmysa, HOMEHK/IaTypa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHKEe MOJIEKYJT aJIKEHOB, SP TMOPUAN3aLKst
aTOMHBIX opbuTaneil yriepoja, o- ¥ T-cBsi3d. CTPYKTypHasi U reoMeTpUuecKas
(uuc-TpaHc-) usoMepus. dusnueckre CBOMCTBA aJIKEHOB. XUMHUYECKUE CBOWCTBA:
peakiuu TIpUCOE[VHEHHs, 3aMelleHUs] B O-T0JI0OKeHWe TIpU [JABOMHOM CBS3H,
rnosMMepur3anuu u okucaenust. I1lpaBuio MapkoBHUKOBa. KauecTBeHHbIe peaklvu
Ha /IBOMHYI0 CBs3b. CII0COOBI MO/Ty4eHyst ¥ TIPUMeHeHre a/IKeHOB.

Ankanvensl. Knaccudukaiys ankagueHoB (COTPsDKEHHBIE, U30/IMPOBaHHbIE,
KyMyaupoeaHHble). OcobeHHOCTH 3/IeKTPOHHOTO CTPOEHUSI M XUMUUYECKUX CBOUCTB
COTIPSDKEHHBIX  AuWeHOoB, 1,2- wu  1,4-npucoesvHenuve. [lonvmepusanuys
COTIPSDKEHHBIX AiieHoB. CIIoco0bI TT0/TydeHus ¥ IpUMeHeH e a/lka[ieHOB.

Ankunbl. 'oMosorudyeckuil psifi ankuHOB, o0Imasi hopMysia, HOMeHK/IaTypa U
H30MepUsi. DJIEKTPOHHOE M TPOCTPAaHCTBEHHOe CTPOeHWe MOJIEeKY/l aJlKUHOB,
sprubpuau3saiysi aTOMHBIX opbuTaneii yriepoja. Pusnueckre CBOWCTBA aJIKUHOB.
XrMHUYeCKre CBOUCTBA: peakLyy MPUCOeJUHEeHUs], JUMePU3aLiui U TPUMePU3aLiui,
OKHCJieHrs. KHUC/IOTHbIe CBOKCTBA aJIKWHOB, UMEIOLIUX KOHLIEBYIO TPOMHYIO CBSA3b.
KauecTBeHHbIe peaklMi Ha TPOMHYIO CBsI3b. CIIOCOOBI TIOMyUueHUsT U TIPUMeHeHUe
aJIKWHOB.

ApomaTuueckue yriaeBoAopoJbl (apeHbl). ['oMosioruyeckuii psii apeHoB,
o61iast dopMysia, HOMEHK/IaTypa U W3oMepusi. JIeKTPOHHOe U MPOCTPaHCTBEHHOe
CTpoeHUe MoJieKy/ibl OeH3o0/a. Pu3nueckrde CBOWCTBA apeHOB. XUMHUUeCKUe
CBO¥iCcTBa OeH30/1a U ero roMOJIOroB: peaklivy 3aMelljeHus1 B 0eH30/IbHOM KOJiblie U
yIJIEBOJAOPOJHOM paZiuKaje, peakLUdd IpUCOe[UHEeHHs, OKWCJIeHWe TOMOJIOrOB
6ensona. IlpexacraBreHre 00 OpUEHTHpPYIOLLeM [AeWCTBUM 3aMeCcTUTesleld B
OeH30/1bHOM KOJIbLle Ha TpuMepe aJKWIbHBIX pafiuKaaoB, KapOOKCUIbHOM,
TMIDOKCU/IBHOM, aMWHO- W HHUTPOTPYMIbl, aTOMOB TajoreHoB. OcobeHHOCTH



XUMHUECKUX CBOWCTB cTupoJia. [TonmiMepusaius ctrposia. CriocoObl TTO/TyueHus: v
NprYMeHeHHe apOMaTUUYeCKUX yIJIeBOJ0PO/IOB.

[Tpupoansii ra3. [TonyTHble HeTsiHBIE Ta3bl. HedTh 1 e€ mporcxoxaeHue.
KaMeHHBII yTo/b U TIPOAYKTHI ero repepabotku. Criocobbl mepepaboTku HeTH:
reperoHKa, KpeKUHr (TepMUYEeCKUM, KaTaTuTUUeCKUM), pU(POPMUHT, MTUPOJIU3.
[TpoaykThl mepepaboTKH HePTH, UX TPUMEHeHNe B TIPOMBIIILJIEHHOCTH U B OBITY.

['eHeTHUecKasi CBSI3b MEX/Y Pa3/IMUHbIMU KJlacCaMH yTJIeBOAOPO/IOB.

DNeKTPOHHOe CTPOeHMWe TajloreHNPOX3BOAHBIX YIJIeBOJOPOJIOB. Peakiuu
3aMellleHus1 TajoreHa Ha TUAPOKCOrPYyMMNy, HUTPOTPYIy, LMaHOTPYIIIy,
aMmyHorpynny. /JleiicTBe Ha Ta/IoreHNIpOU3BO/IHbIe BOAHOTO U  CIIUPTOBOTO
pacTBopa 1énouu. B3aumopeiicTBUe quranoreHajkaHOB C MarHMeM W I[MHKOM.
[TonsiTne ) MeTa/I/I00praHuYeCKuX COeINHEHUSIX. Vcnonb3oBaHue
rajioreHNnpor3BO/IHbIX ~ YIJIEBOJOPOAOB B OBITY, TeXHUKe U TPU CHHTe3e
OpraHhYeCKHUX BeIeCTB.

OKCrepuMeHTa/ibHble MeTO/bl H3yUeHUs] BeIIeCTB W UX T[peBpallleHUi:
r3yueHue (U3NUeCKUX CBOMCTB YT/1€BOJOPOJOB (PaCTBOPMMOCTD), KaueCTBEHHbBIX
peakiiii yreBo/JOPO/IOB pa3/MUHbIX K1accoB (obecijBeuriBaHWe OpPOMHON WM
HWOJHOW BOZBI, pacTBOpa MepMaHraHaTa Ka/us, B3aUMOJENCTBHE alleTWieHa C
aMMHauHbIM pacTBOpoM okcuja cepebpa(l)), kauecTBeHHOe OOHapyKeHHe
yrjiepofia ¥ BOAOPOAA B OpPraHUUeCKHX BeIecTBax, IOJyuYeHWe >TU/IeHa U
V3yueHue ero CBOMCTB, O3HaKOMJIeHMe C KoyieKuusamu «HedTb» U «¥Yromb», C
oOpa3rjaMM  TUIaCTMAacC, KayuyyKOB W Ppe3WHbl, MO/IeJTMPOBaHHe MOJIEKY/I
YIJIEBO/IOPO/IOB U rajIoreHNPOU3BOJHBIX YTII€BOAOPOOB.

Kucnopojcoaepxaigyue opraHuyecKye coeuHeHHs.

[IpenensHble OgHOAaTOMHBIE COupPTBL. (CTpoeHWe MOJEKya1 (Ha MpUMepe
MeTaHO/a W 93TaHosa). ['oMosornueckuid psj, obOias ¢dopmysia, U30MepHs,
HOMeHK/JaTypa U Kiaccudukaius. @dusrueckde CBOWCTBA  Tpeie/bHbIX
OJIHOATOMHBIX CIUPTOB. BomoponHble CBSI3U MeXJy MOJIEKy/JIaMu CIIAPTOB.
XYAMHUYeCKre CBOMCTBA: peakUWWd 3amelleHusi, JAerujparaluuy, OKUCJIeHUS,
B3aMMOJEHMCTBUE C  OpraHWYeCKUMU W  HEOpPraHWYeCKUMH  KHUCI0TaMHU.
KauecTBeHHasi peakijusi HA OJHOATOMHbIE CITUPTHI. [|eliCTBMe 3TaHOJ/Ia U MeTaHOJIa
Ha opraHusM uesioBeka. CriocoObl TIOMyueHWS] W TIpUMEHEHHe OJHOAaTOMHBIX
CIIUPTOB.

[TpocTeie 3¢upsl, HOMeHKIaTypa U nu3omepus. OcobeHHOCTH (U3NUeCKUX U
XUMHUUECKUX CBOMCTB.

MHoroatoMHbIe CIIMPTbI — STW/IEHIJIMKOJ/Ib W TJIMLEPHH. dusnueckue u

XUMUUECKMe CBOMCTBaA: peakli 3daMellleHNsl, BBaHMOAEﬁCTBHe C OpraHU4eCKUMHU
N HeOpraHM4YeCKHMMH KHUC/I0TaMH, KAUeCTB€HHAd pedKlysd Had MHOIodTOMHbIE



cnupThl. [IpescTaBrieHre 0 MexaHM3Me DeaklMil HYK/IeO(QU/IbHOTO 3aMellleHusl.
HelictBue Ha opraHu3sM desoBeka. CrocoObl TO/MyueHUss YW TPUMeHeHHe
MHOT'0aTOMHBIX CITUPTOB.

®eHon. CTpoeHHe MOJIEKY/bl, B3aMMHOE BJ/MSIHUE THUPOKCOTPYMIMbl U
ben3osibHOrO siipa. Pusnyeckue cBoiicTBa (eHonma. OCOOEHHOCTH XUMHUECKUX
cBoiicTB ¢eHosia. KauecTBeHHble peakuyyd Ha (eHos. TOKCMYHOCTH (peHoa.
Crioco06sI rosiyueHust U ipuMeHeHue deHomna. @eHosdopManbieryiHas CMoJa.

Kapb6oHunbHble coeJUHEHUS — albAerubl 1 KeTOHbI. JJIEKTPOHHOE CTPOeHHe
KapOOHUBHOW TpymIbl. ['oMoioruueckre psifibl anbAeruioB U KEeTOHOB, 0OOIIast
dopmysia, n3oMepuss ¥ HOMeHKIaTypa. Pusnueckrde CBONCTBA ajbAeTHIOB U
KeTOHOB. XWMHUYeCKHe CBOWCTBA  a/lbJeTH0B U  KEeTOHOB:  peakiuu
nipucoefiiHeHust. OKWCeHWe afb/IerH/I0B, KaueCTBeHHbIe Peaki[iy Ha abAerubl.
Crioco6pl TI0/TyueHus: ¥ IpUMeHeHHe ajbAeruioB U KeTOHOB.

OZHOOCHOBHBIe TIpe/ie/lbHble KapOOHOBbLIE KMC/IOThl. OCOOEHHOCTH CTPOeHUs
MoJIeKy/T KapOOHOBBIX KUC/IOT. Mi30Mepust U HOMeHK/IaTypa. Pusnueckre CBOMCTBA
OJJHOOCHOBHBIX TIpejle/TbHbIX KapOOHOBBIX KHUCJIOT. BoJOpOAHbIEe CBS3U MeXAy
MoJIeKy/laMd KapOOHOBBIX KUC/JIOT. XUMHUUeCKHe CBOMCTBA: KUC/IOTHbIE CBOMCTBA,
peakiusi 3TepudUKalM, peaklUydd C ydyaCcTUeM YIJIeBOZOPOJHOTO pajuKasa.
Oco6eHHOCTH CBOWCTB MYypaBbUHOW KHUCIOTHL. [loHSATHE O TIPOU3BOJHBIX
KapOOHOBBIX KHMCJIOT — CJIOKHBIX 3¢upax. MHoroobpasuve KapOOHOBBIX KHCIOT.
Oco6eHHOCTH CBOMCTB Herpefie/ibHbIX M apOMaTH4eCKMX KapOOHOBBIX KUCJIOT,
TUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KUCJIOT. [IpeicTaBUTeM BBICIIAX
KapOOHOBBIX KHCJIOT: CTeapyuHOBasl, TMa/JbMUTHHOBAs, OJIEMHOBAs, /UHO/1E8asl,
JIUHOMeH08ast KUCIoThl. CriocoObl ToTyueHus ¥ puMeHeHre KapOOHOBBIX KHCIOT.

CnoyxHbie 3¢upbl. ['omonoruueckuii psifi, obiasi ¢Gopmysa, U30Mepusi U
HOMeHK/aTtypa. Pu3nueckre U XUMUUYECKHe CBOMCTBA: THUAPOIW3 B KUCIOU U
1[eJIOYHOM cpeje.

Kupsl. CTpoeHue, ¢pusnueckre U XUMAYECKHe CBOMCTBA >KUPOB: TMIPOJIU3 B
KUCJION U 1jefiouHol cpefie. OcoOeHHOCTH CBOMCTB XKUPOB, COZePXKALL[UX OCTAaTKU
HeTpe/ie/TbHBIX KUPHBIX KUCJIOT. JKUPbI B TIPUPOJIE.

Mbl/1a KaK COJIM BBICILIMX Kap6OHOBbIX KNC/I0T, X MOro1jee ,Z[EI\/JICTBI/IE.

Ob1jast xapakTepucTHKa yriieBooB. Knaccudukaiys yrieBozioB (MOHO-, -
¥ monucaxapuibl). MoHocaxapuibl: T/IFOKO3a, (pyKTO3a, ramakTo3a, pubo3a,
ne3okcrupubosa. du3nueckre CBOMCTBA M HaxoxaeHue B mpupoge. PoTocuHTe3s.
XvMHUecKUe CBOMCTBA IJTFOKO3bI: PeaKLUM C yU4aCTHeM CITUPTOBBIX U a/lb/leruAHON
Ipynr, COUPTOBOE W MOJIOUHOKHCIOe OposkeHue. IIpyiMeHeHHe T/IFOKO3bI, eé
3HaueHue B )KU3He/lesATe/lbHOCTH opraHusMa. lucaxapu/pl: caxapo3a, MajabTo3a U
naKTo3a. BoccTaHaBnuBarolle ¥ HEBOCCTaHAB/IMBAKOLMe AUcaxapuzbl. ['uaposuns



nvcaxapugoB. HaxoxxieHre B npupozie U npuMeHeHue. [Tonrcaxapuibl: Kpaxmari,
[JIMKOTeH U 1je/uitono3a. CTpoeHMe MaKpOMOJIeKy/J KpaxMmasja, T[JIMKOreHa |
Le/Tr0/103bl.  PH3MUecKre CBOMCTBA KpaxMmajga W Le/UTH0JI03bl. XUMHUYECKUe
CBOMCTBAa Kpaxmaja: TMApPOJiv3, KaueCTBeHHasi peakiusi C UOJO0M. XHUMHUYeCKHe
CBOMCTBA LIeJUTIOJIO3bI: THIPO/IU3, TIo/yueHre 3GhUPOB Le/uTtoio3bl. [loHATHe 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJIK).

OKCrepuMeHTa/IbHble MeTOZbl H3yUeHUs] BeLIeCTB W UX TMpeBpallleHU:
PacTBOPMMOCTb Pa3/IMYHbBIX CIIUPTOB B BO/Ie, B3aUMO/IeICTBHE 3TaHO/Ia C HAaTPUEM,
OKHCJIEHHEe 3TUJIOBOTO CIUPTA B albJeru]i Ha pacKaJjéHHOU MeJHOW MPOBOJIOKeE,
OKHCJIEHHWe S5TWUIOBOTO COUPTa JUXPOMAaTOM Kanusi (BO3MOJKHO MCIOJIb30BaHUE
BU/IEOMaTEPUA/IOB), KaueCTBEHHblEe peakUu Ha anbAerufibl (C TUAPOKCUAOM
muammuHcepebpa(l) u  tugpokcugom  Memu(Il)), peakiusi TAWIEpUHA  C
rugpokcugom Meau(ll), xvMuueckre CBOMCTBA pacTBOpa YKCYCHOM KHUC/IOTHI,
B3aMMO/IeICTBME pacTBOpa TJIOKO3bl C rugpokcuaoMm meau(ll), BsaumopencTBre
KpaxMasia C MO/IOM, pellleHue SKCIepUMeHTalbHbIX 3a/au Mo TeMam «CIHpThI U
deHosbI», «KapboHOBBIe KUCIOTHI. C/I0XKHBIE 3(DUPBI».

A3oTCojepikale opraHnyecKre coeANHeHMsl.

AMUHBI — opraHdvYecKue TMpOU3BOJHbIE aMMHaka. Knaccudukaiusi aMUHOB:
anudaTtvuueckie W apoMaTHyecKue, TepBUYHbIe, BTOPUYHble W TPETHUUHbLIE.
CrpoeHne MoJsiekys, obijass GopMyia, u3oMepusi, HOMEHK/IaTypa U (pusnueckue
CBOMCTBa. XUMHYECKOe CBOWCTBA anvdaThueCKUX aMHUHOB: OCHOBHbIe CBOMCTBA,
aJKUIMPOBaHUe, B3aUMO/JeMCTBHE TIePBUYHBIX aMHMHOB C a30TUCTOM KHCJIOTOM.
Co/m anKUIaMMOHMS.

AHWIMH — TIpe/CTaBUTe/lb AaMHWHOB apoMarudeckoro pszaa. CTpoeHue
aHWIMHA. B3auMHOe B/MsiHYE TPYIIIT aTOMOB B MOJjieKyse aHWwinHa. OcoOeHHOCTH
XUMUYEeCKMX CBOWCTB aHWIMHA. KauecTBeHHbIe peaklid Ha aHWIMH. CriocoObI
TOJIyueHWss W TIpUMeHeHHe anudaTUUecKux amMuHOB. [loslyueHue aHWIMHA W3
HUTpOoOeH30/1a.

AmuHoOKuC/I0TEL. HOMeHKnaTypa u usomMepus. OThesibHble TIpeACTaBUTeN
OAMUHOKMC/IOT: TJIMLWMH, ajaHuH. @u3nueckue CBOMCTBA aMHUHOKHUC/IOT.
XyWMHUYeCcKre CBOMCTBA aMMHOKUC/IOT Kak aM(OTepHbIX OpraHUYeCcKuXx
Coe/lHEeHUM, peaklUs TIONIMKOH/eHCalluh, oOpa3oBaHue TMeNTUJHON CBSI3U.
buonoruueckoe 3HaueHre aMUHOKUC/IOT. CUHTE3 U TUAPOJIU3 TIeNTHU/IOB.

benku kak npupogHbie mnosuMepbl. [lepBuuHasi, BTOpUYHAs U TpeTUUHas
CTpyKTypa OenkoB. XHMHUeCcKHe CBOMHCTBa OeNKOB: THAPO/W3, AeHaTypalys,
KaueCTBeHHbIe peakluy Ha Oesku.

OKCrepuMeHTa/IbHble MeTO/bl H3yUeHUs] BeIIeCTB W UX T[peBpallleHUi:
pacTBopeHHe 0e/lKOB B BOJie, JeHaTypalus OenkoB IMPH HarpeBaHWH, I[BETHBIE



peakiui Ha OenKH, pellleHWe SKCIIEPUMEHTaJbHBIX 3aZlad  I0  TeMaM
«A30TCcoepsKalle opraHuyeckue coeJruHeHus» U «Pacrio3HaBaHre OpraHruueCcKux
COeIMHEHUI».

BbICOKOMOJIEKY/ISIpHbIE COeJUHEHMS.

OCHOBHbIE TOHATUS XWUMHUM BBICOKOMOJIEKY/ISIDHBIX COeIMHEeHU: MOHOMED,
MoJIMep, CTPYKTYPHOE 3BeHO, CTeleHb MOoJMMepHu3aliid, CpeAHsisi MOJeKy IsipHast
Macca. OCHOBHble MeTOJbl CHHTe3a BBICOKOMOJIEKYJ/IIPHBIX COeAUHEHUN —
roiiMepur3aliusi U MOJIMKOH/|eHCal[usl.

[TonvmepHble MaTepuanbl. [lnactmaccel  (TIO/IMSTUIEH, TOUIPOIWJIEH,
MOJINBUHUIX/IOPUA,  TIOJIUCTUPOJ,  TIOJIMMEeTWIMeTaKpuiaT, TMoauKapOoHaThI,
noyiisTUIeHTepedTanaT). Y Tuiv3alus 1 epepaboTka riacTyKa.

OnacToMephl: HaTypa/bHbIA KayuyK, CUHTeTUUeCKHe  KayudyKu

(byTarieHOBBIM, X/IOPOTIPEHOBBIHN, U30TIPEHOBLIN) U CUMMKOHBI. Pe3uHa.

BoJsiokHa: HaTypasibHble (XJIOMOK, LIEepPCTh, IIE/K), UCKYCCTBEHHbIe (BUCKO3a,
aljeTaTHOEe BOJIOKHO), CUHTeTUUeCKHre (KarpoH U JIaBCaH).

[Tonumepsl CIeLrasbHOro Ha3HaUYeHUs (TedpnoH, KeBJjiap,
3/IeKTPOIPOBO/ISAIIME TTOIMMEepPhI, Oropa3/iaraemMbie TIOJTUMEDHI).

OKCIepuMeHTa/IbHble MeTO/bl W3yUeHUs] BelleCTB Y MX I[peBpalleHU:
03HaKOMJIeHHe C 0Opa3ijaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IjlaCTMacc,
KayuyKOB, pelleHre 5SKCIepUMeHTa/lbHbIX 3aZau 10 TeMe «Pacrio3HaBaHue
IJIACTMACC U BOJIOKOH».

PacuéTtHble 3a7iaun.

HaxoxxpeHue MoJieKy/IsipHOM (POPMyJ/ibl OPraHUYecKOro COeJWHEHUs 10
MacCOBBIM [IO/ISIM  3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXKJeHHe
MOJIEKY/ISIpHOM  (OpMyJibl OpPraHUuYecKoro coefiMHeHUss 10 Macce (00bEMY)
MIPOAYKTOB CropaHMs, IO KOJIMUYeCTBY BelrlecTBa (Macce, 00bEMY) IIPOJYKTOB
peakiuM W/WIW UCXOJHBIX BeIeCTB, yCTaHOBJI€EHWE CTPYKTYPHOU (hOPMYJIbI
OpPraHUuYecKOro Bell[eCTBa Ha OCHOBe ero XUMMUeCKHWX CBOWCTB WK CIIOCOOOB
TOTyUeHusi, Orpejie/ieHde J0JU BbIXOZA MPOJAYKTa peakiuu OT TeOpeTUYeCKHU
BO3MOJKHOTO.

MeripegMeTHbIe CBSI3U.

Peanuzanys MeXnpeJIMeTHBIX CBsI3€M MPU U3yYeHUM OPraHUYeCKOW XMMHU B
10  kunacce OCYIIIECTB/ISIETC ~ Uepe3  HCIOJ/b30BaHHE  KaK  00I[ux
€CTeCTBeHHOHAYUHbIX TOHSTUW, TaK W T[IOHATUM, TPUHSTBIX B OTAEIbHBIX
rpeJiMeTax eCTeCTBeHHO-HAayUHOr0 LIUKJIA.

OOb11ue ecTeCTBeHHO-HAyUHbIe TIOHSTUS: sIBJIeHHe, HayuHbIM (akT, TUIIOTe3a,

TeOpUsl, 3aKOH, aHa/u3, CHHTe3, Kiaccudukaiys, HaOmozeHWe, W3MepeHHe,
9KCIIepUMEHT, MO/ieJib, MO/le/TipOBaHue.



®dusmKa: Marepusi, aTtoM, 3JeKTPOH, TPOTOH, HEUTPOH, MOJIeKYa,
SHepreTUYeCcKWil ypoOBeHb, BeIleCTBO, Tes0, OOBEM, arperaTHOe COCTOSIHHE
Bell|eCTBa, (PU3MUecKue BeJUYMHbI, eAUHULIbI M3MepeHUs, CKOPOCTb, SHeprus,
macca.

Buonorus: KjeTka, oOpraHusM, 3SKocucTema, Ouocdepa, MeTabomu3Mm,
HacJ/IeICTBEHHOCTb, aBTOTPO(HLIM U TeTepOTPOdHbIN TUIl TIMTaHUs, OpoXkeHue,
dorocuHTe3, [bIxaHWe, OeNKH, YrAeBOAbl, JKUAPbI, HYK/JIEWHOBbIE KHCJIOTHI,
(bepMeHTHI.

['eorpacdusi: mosie3Hble UCKoOIaeMeble, TOTLIUBO.

TexHosorvs: mNOMILEBble TNPOAYKTbI, OCHOBBI palLMOHAJbLHOIO TMHTaHWS,
MOMOILIMEe CPeJiCTBa, MaTeprasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 K/TACC

OBIIIAA N HEOPTAHNYECKAA XUMUA

TeopernuecKkue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX sifilep. XUMHUYeCcKui 3jeMeHT. M3oTomnbl. CTpoeHUe
3/IeKTPOHHBIX 000/I0UeK aTOMOB, KBAaHTOBbIe UHC/a. JHEpPreTUueckue ypOBHU U
roslypoBHU. ATOMHbIe opbuTtanu. Kinaccudukaliyss XuMUUeCcKUx 371eMeHToB (S-, p-,
d-, f-a;memenTel). PacripesieieHrie 3/IEKTPOHOB TI0 aTOMHBIM — OpOHTaISIM.
DeKTPOHHbIe KOH(PUTypallu aTOMOB 3JIEMEHTOB TepBOr0—UeTBEPTOr0 MePUO/IOB
B OCHOBHOM M BO30Y)KJEHHOM COCTOSIHWH, 3JIEKTPOHHBIE KOH(UTYpal[id HOHOB.
DJIeKTPOOTPULIATE/IbHOCT.

[Tepuoauueckuit 3akoH U [lepuouueckasi cucTeMa XUMHUYECKUX 37IEMEHTOB
O.U. MenpeneeBa. CBs3b MepPUOAUUECKOTO 3aKOHa U IlepuoinuecKor CHUCTEMBI
XUMUUECKUX 37IEeMEHTOB C COBPEMEHHOW Teopuerl CTPOEeHUsi aTOMOB.
3aKOHOMEepPHOCTU W3MeHeHUsI CBONCTB XUMUUYECKUX 3/IEMEHTOB 1 00pa3yeMbIX MU
MPOCTBIX U CJIOKHBIX BeLleCTB T[O0 TCpylraM U Iepuogam. 3HaueHue
nepuogudeckoro 3akoHa [I.11. MenzesneeBa.

XvMuyeckas CBA3b. BHJbl XUMHWUECKOW CBSA3U: KOBAaJIeHTHasl, WOHHas,
MeTa/iMueckas. MexaHu3mbl 00pa30BaHUSI KOBAJIeHTHOM CBsi3U: OOMEHHBIM U
JIOHOPHO-AKL[eMTTOPHBIN. JHeprus U AJinHa CBA3U. [1o1spHOCTD, HAaMpaB/IeHHOCTh U
HAaCBhI[aeMOCTb KOBaJIeHTHOU CBsisu. KparHble cBsi3u. BopgopoaHasi CBsi3b.
MeXMOoeKy/sipHble B3aUMOZEMCTBUSI.

BaneHTHOCTE ¥ BaJIeHTHble BO3MOKHOCTA aTtoMOB. CBSi3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKY/I C UX TeOMEeTPUUEeCKMM CTpOeHueM (Ha TpuMepe COeJUHEeHUH
37IEMEHTOB BTOPOTO Meproja).

[IpencraBieHure 0 KOMIUIEKCHBIX coeluHeHHsX. CoCTaB KOMIIJIEKCHOI'O UOHa:



KOMIIJIeKcooOpa3oBaresb, JUraHfbl. 3HaueHUWe KOMIUIEKCHBIX COeJWHeHUH.
[ToHsATHE O KOOPAWHALIMOHHOW XUMUU.

BemlectBa  MOJIEKY/IIDHOTO U HEMOJIEKYJIIPHOI'O  CTpOeHUsl.  TUIIbI
KPUCTa/UTMUeCKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BeLLeCTB.

ITonsatue o aucriepcHbIX cuctemax. MctuHHble pacTtBopsl. [IpejcrasiieHue o
KOJUTOUHBIX pacTtBopaxX. Crocobbl BbIpaKeHWs] KOHIIEHTpAaI[iM pPacTBOPOB:
MaccoBas [0Jid BellleCTBa B pacTBOpe, MOJIsIpHast KOHL[eHTpalus. HackljeHHble 1
HEHaCbII|eHHbIe PaCTBOPbI, pACTBOPUMOCTb. KpHCTa/yioruparsl.

Knaccudukaiyss 1 HoMeHK/IaTypa HeOpraHuuecKux BelecTB. TpUBUaIbHbIe
Ha3BaHUS OTJeJIbHBIX MpeCTaBUTe/ e HeOPraHUYeCKUX BeleCTB.

Knaccudukaliys xuMUueCKUX peakijiii B HeOpraHUueCKOW M OpraHu4ecKou
XVMMM. 3aKOH COXpaHeHHUs MacChl BelleCTB; 3aKOH COXpaHeHUs U IpeBpalljeHUs
5HEpPryu TMpU XUMHUUeCKUX peaklusx. TernnoBbie 3(h(eKTbl XUMUUECKUX peaKLIUH.
TepMoxuvmuueckyie ypaBHeHUs.

CKOpOCTh XMMHUYECKOW peakluu, eé 3aBUCMMOCTb OT pa3/IMUHbIX (PAKTOPOB.
['omoreHHble ¥ reTeporeHHble peakiiuu. Kataaus U Katajaus3aTopsl.

O6patuMbie 1 HeoOpaTUMble peakliu. XUMHUUeckoe paBHOBecre. KoHcTaHTa
XUMHUYECKOro paBHOBecusl. DakTOpbl, BAUAIOLME Ha IIOJI0JKeHWe XUMUYEeCKOro
paBHOBeCHs: TeMIleparypa, JaBjleHre ¥ KOHLIeHTpaljuy Bell[eCTB, YYaCTBYIOLIUX B
peakuuu. [Tpunnun Jle IllaTesnbe.

OnekTponuthyeckass aAuccouuanus. CuibHble U cjlabble  3/IeKTPOJIUTHIL
Crenenb pucconumanuu. CpeZia BOJHBIX pPacTBOPOB: KHCJIOTHAas, HeUTpasbHaf,
menoyHast. Bogopogueii nokasatens (pH) pactBopa. I'mpposus coneld. Peakimu
WOHHOTO 0OMeHa.

OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHBIE  peakluu.  CTereHb  OKUC/IEHUA.
Okucmuresnb ¥ BOCCTaHOBUTe/b. IIpolieccel OKUC/IEHUS Y BOCCTaHOB/IEHWS.
BaxHelile OKWUC/IWTENM W BOCCTaHOBUTeNMU. MeTop 37eKTpPOHHOro OanaHca.
OJIeKTPOJIU3 paCTBOPOB U pPacCIlyIaBOB Bell|eCTB.

OKCrepuMeHTa/IbHble MeTOZbl H3yUeHUs] BeILIeCTB Y UX T[peBpalleHU:
pas/iokeHue T[epoKCHZJA BOAOpPOJa B MPUCYTCTBUU Karajausaropa, MOJenu
KPUCTa/VINUeCKUX PEeIIETOK, TIPOBe/leHre peaKliii MOHHOTO0 0OMeHa, oripejie/ieHue
cpelbl pacTBOPOB C TMOMOLBK) WHAUKATOPOB, H3y4eHWe B/IMAHUSA pa3IUUHbIX
(akTOpOB Ha CKOPOCTb XWMHWYECKOW peaklUuu U TI0JI0KeHWe XHUMHUYeCKOro
paBHOBeCUS.

Heoprannueckast XuMusl.

[Tono>xeHne HeMeTas10B B [leprorueckon cucTeMe XUMUUECKHX 37IEMEHTOB
IO.W. MenpeneeBa U 0COOEHHOCTU CTPOeHHUsI WX aTomMoB. Pu3nuecKre CBOMCTBA



HeMeTaJlJIOB. AJIJIOTPOMUsI HeMeTaslJIoB (Ha pUMepe KUC/I0poZAa, cepsl, hocdopa u
yIJiepoza).

Bogopoa. TlonyueHue, ¢du3nueckue W XUMUUeCKHe CBOMCTBA: peakldd C
MeTa/ylaMUd U  HeMmeTa//laMd, BOCCTaHOBUTe/bHble CBOMCTBA. ['UApU[BIL.
TonvBHBIE 37IEMEHTHI.

[anmorensl. HaxoxkgeHue B TPUPOZe, CMOCOOBI MonyuyeHHs, (u3nueckue U
XUMUYecKre CBoKcTBa. ['asoreHoBo/iopo/bl. BakHellllivie KUC/I0PO/COAep Kallue
coeliHeHUsI TajioreHOB. JlabopaTopHbie U TIPOMBIILIZIEHHbIE CITOCOOBI TI0/TyUeHus
rajsioreHoB. [IprMeHeHe rajoreHOB U UX COeIMHEHUM.

Kucnopog, o30H. JlabopaTopHble ¥ TIPOMBIILIJIEHHbIE CTIOCOOBI TIOMyUeHUsT
Kuciopoga. Pusnueckue U XMMUYECKHWe CBOWCTBA M TMPUMEHEHHe KHUCI0poJa U
030Ha. OKCUbl ¥ IEPOKCU/IBI.

Cepa. HaxoxzaeHue B TIpUPOJe, CIOCOOBI TOnMyueHus, (usnyeckie u
xumMuueckue cBouictBa. CepoBogopof, cynbbugsl. Okcupg cepoi(IV), okcup
cepbl(VI). CepHucTass W cepHass KHC/JIOTBI U UX comv. OCOOEHHOCTU CBOWCTB
CepHOM KUCJIOThI. [IprMeHeHue cepbl U eé CoeJUHeHUN.

A3or. HaxojgeHue B Tmpupojie, CIrOCOObI TO/NyuyeHUs, Qusnueckrue Hu
XUMHUeCcKre CBOMCTBa. AMMMaK, HUTpUIbl. OKCUbl a30Ta. A30THCTasi U a30THas
KMCJIOTBI U MX comu. Oco0eHHOCTH CBOMCTB a30THOM KUC/IOThL. [IpriMeHeHMe a30Ta
1 ero coefiIMHeHWM. A30THbIe y100peHus.

docdop. HaxoxmeHue B TpUpOJe, CIIOCOOBI TO/ydeHHs, (HU3AUECKHe U
xuMuueckue cBorctBa. Pochugsl U dochuH. Oxcuabl docdopa, dhocdopHas
kuciaora U eé comu. I[lpumenenuve ¢dochopa u ero coesuHeHun. PochopHbIe
yI00peHusl.

Yrnepoa, HaxoaeHWe B TpuUpofie.  AJJIOTPOIHBIE  MOZAWGMUKALIUMU.
dusnuecke W XUMHYECKHe CBOMCTBA TIPOCTBIX BeI[eCTB, 00Opa30BaHHBIX
yrinepogoMm. Okcup yraepoga(ll), okcup yrnepoga(IV), yrosibHasi KAC/aoTa U eé
Cconmv. AKTUBUPOBAHHBIA yToyb, azcopbiusa. dysiepeHsl, rpadeH, yriepofHbie
HaHOTPYOKM. TIpriMeHeHHe TPOCTHIX Bell[eCTB, 00pa30BaHHBLIX YT/IEPOJIOM, U €ro
coeIMHeHUH.

Kpemuuii. HaxokgeHwe B TIpUpojie, CHOCOObI TonyueHus, ¢Gu3dUecKue
xumuueckue cpouictBa. Okcup kpemHusi(IV), kpemHueBasi KMCI0Ta, CUIMKATBHIL.
[TpumeHeHVe KpeMHUs U ero coefiuHeHuii. CTeKJ10, ero rnojayueHre, BUbl CTeK/Ia.

[Tonoxxenue MetasnnoB B [leproauueckoil cucteMe XUMHAYECKUX 3/I€EMEHTOB.
Oco6eHHOCTH CTPOEHUsI 3/IeKTPOHHBIX 000/I0ueK aTtoMoB MeTa/inoB. OOiue
¢u3nueckre CBOMCTBa MeTaioB. [IprMeHeHUe MeTa/sIOB B OBbITY U TeXHUKe.
CnuiaBbl MeTasuIoB.



OJIeKTPOXUMUYECKUA psifi, HampsbkeHud MetasvioB. OOIue  criocoObl
MOoJIyYeHust MeTaJl/IoB: TUIpOMeTaslTyprus, MMPOMeTa/lTyprus,
ysieKTpomMeTa/ulyprusi. ITloHsiTHe O Koppo3uu MeTainoB. CriocoObl 3alUThI OT
KOppO3UH.

OO1miast xapakTepucTHKa MeTasoB IA-rpyrmibl Ileproguueckoil CHCTEMBI
XUMWYECKHUX 37eMeHTOB. HaTpuii W Kanud: mojayueHue, (QU3WUYeCKhe W
XUMHUYEeCKHe CBOMCTBA, MPUMEHEeHWe MPOCThIX BeLeCTB U UX COeJMHEeHUN.

OOmiass xapaktepucTuka MeTa/uioB IIA-rpymmel Ileprogudyeckor CHCTEMBI
XUMUYECKHUX 371eMeHTOB. MarHuii W KajbLiWii: TonydyeHue, (Qusnyeckve u
XMMHUEeCKHe CBOMCTBA, MPUMEHEeHWe MPOCThIX BELeCTB U UX COeJMHEeHUN.
JKEcTKOCTb BOJIBI U CITOCOOBI €€ yCTpaHeHUsl.

ATIOMUHMN: TTONy4YeHue, pusnueckre U XMMUUeCKUe CBOMCTBA, MPUMEHEHHE
MPOCTOTO BeIlleCTBAa M ero coeAuHeHWW. AM@oTepHble CBOMCTBA OKCHJA U
TUJPOKCU/A aTFOMUHUSA, TUAPOKCOKOMILIEKChI a/TFOMUHUS.

OOijasi  XxapakTepuCTHKa MeTa/uioB T1obounbix moarpymm  (B-rpyrm)
[Teprorueckor CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

dusrueckre U XMMUUeCKUe CBOMCTBA XpOMa U ero coefuHeHUN. OKcubl U
rugpokcuael xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatel ¥ AuMXpoOMathbl, KX
OKHUCJ/IUTe/IbHbIe CBOMCTBA. [lo/lyueHre U IipuMeHeHre XpoMa.

dusrueckie M XUMUYECKHWe CBOWCTBAa MapraHila M €ero CoeJWHeHUH.
Baxueriiive coeguHenusi MapraHua(ll), wmapranua(IV), wapranya(VI) w
mapranua( VII). [TepmaHraHaT Kaausi, ero OKUCUTe/IbHbIE CBOMCTBA.

dusrueckre U XMMUUYECKUe CBOMCTBA >Kejie3a U ero coefuHeHui. OKCUBbI,
rugpokcuanl v conm xene3a(ll) u xenmesa(Ill). ITonyueHnve v ipuMeHeHue xee3a
Y ero CI/JIaBOB.

dusrueckre ¥ XMMUUeCKUe CBOWMCTBA MeJy U eé coenuHeHui. [TonyuyeHue u
TpUMeHeHre MeJu U eé coeIJUHEHUM.

LyHK: monmyuyeHue, (U3MUYeCKWe W XUMHUYECKHe CBOMCTBA. AMQOTepHbIe
CBOMCTBA OKCH/jA Y TUAPOKCH/IA LIMHKA, T POKCOKOMIIEKCHI LIMHKA. [IpumeHeHne
LIMHKA Y ero CoeJMHeHUH.

OKCrepuMeHTa/ibHble MeTOZbl H3yUeHUs] BeIeCTB W UX IpeBpallleHUM:
n3yueHue o0pasl[0OB HeEMeTa/IoB, ropeHue cepbl, (ocdopa, Keie3a, MarHus B
KUC/IOpOJle, HW3yueHUe KOJUIeKI[MM «MeTalibl M CIUIaBbl», B3auUMOJIeUCTBUE
L1€JIOYHBIX U I1]eJIOYHO3eMeIbHBIX META/JIOB C BOJOM (BO3MOXKHO HCIIO/b30BaHUE
BH/leOMaTepUaoB), B3aMMOJENCTBYE LIMHKA M ’Kejae3a C pacTBOPaMHM KHUCJIOT H
111e/104Y€el, KaueCTBeHHbIe peakl|Mi Ha HeOpraHWueCcKre aHWOHbI, KaTHUOH BOJOPOJa
¥ KaTHUOHbl MeTas/ulOB, B3aUMOJEUCTBUE THUAPOKCHJOB allOMHHUS W LUHKA C
pacTBOpaMU KHCJIOT M LIe/I0YeM, pellleHre SKCIIepUMeHTaIbHbIX 3a/au 10 TeMaM



«["anorenb», «Cepa U eé coefvHeHUs», «A30T U (ochop U WX COeIUHEHUSI»,
«MeTasibl TJIaBHBIX TIOATPYNI», «MeTaibl TOO0UHBIX TTOATPYIIT».

XUMHUS U )KU3Hb.

Posib XMy B obecrieueHny YCTOMUMBOTO PA3BUTHS uesioBeuecTBa. [loHATHE
0 HAyYHBIX MeTOZax MO3HaHWA U MeTO0/IOTUM HayYyHOro ucciaeoBanus. Hayunele
TIPUHLIATIBI OpPTraHU3alid XUMUUeCKOTO TPOU3BOACTBA. [IpOMBIiiiieHHbIe CTIOCOOBI
MOTyUeHUs] Ba’KHEUIIINX BelecTB (Ha MpHMepe MPOM3BO/CTBA aMMHUaKa, CEPHOU
KUCJIOTBI, MeTaHo/a). [IpoMbliiiyieHHbIe CIIOCOOBI TTOTyYeHUsI MeTaJlJIOB U CILJIaBOB.
XHMHUUeCcKoe 3arpsi3HeHre OKPYrKarollled cpeibl ¥ ero nocjieCcTBus. Poib XumMuu B
obecrieueHHUH SHEPreTHUeCKOM 6e30MacHOCTH.

XuMuss U 3[40poBbe yesioBeKa. JlekapcTBeHHble cpencTBa. IIpaBuiia
WCI0J1b30BaHus JIeKapCTBEeHHBIX IpernapaToB. Posib XUMyK B pa3BUTUU MeULIUHBI.

XUMUST TUILLHA: OCHOBHbIE KOMIIOHEHTHI, THIIeBble 100aBKU. Ponb XuMuu B
obecrieueHHUH TTUITIEBOM 6e30ITacHOCTH.

KocmeTtnueckue u mapdromepHble cpefcTBa. bbiToBas xumusi. [IpaBuia
6e30rMacHOr0 MCMO/Ib30BaHUs TIperapaToB OBITOBOM XHWMHK B TOBCeHEBHOM
JKU3HU.

XUMUSI B CTPOUTE/IbCTBE: Ba)KHEHIIIMe CTPOMTeIbHble MaTepuasbl (LeMeHT,
0eToH).

XUMHUS B CeJIbCKOM X03stiicTBe. OpraHuyeckre U MUHEpabHbIe yI00peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHbIE MaTepuaslbl, KpaCKH, CTEK/10, KepaMHKa.
Marepuarssl Ajist 3/1eKTPOHUKU. HaHOTeXHOJIOTHH.

PacuéTHbie 3aaum.

PacuéThl: Macchl BelljecTBa WM 00BbEMa ra3oB M0 W3BECTHOMY KOTUYECTBY
Bell[eCTBa, Macce WM OOBEMY OJHOTO U3 YyUaCTBYIOIIUX B peaklMM BeIecTB,
Maccel (00BEMa, KOIMYecTBa BelljeCcTBa) TPOAYKTOB peakiuM, eClId OJHO U3
Bell[eCTB UMeeT TMpUMecH, Macchl (0O6bEMa, KOJMUecTBa Bell[eCTBa) IPOAYKTa
peakiiyu, ec/iv OJHO U3 BelleCTB /JaHO B BUie pacTBOPA C Orpe/ie/IEHHONM MacCOBOU
Jlofier pacTBOPEHHOIO BellleCTBa, MAaCCOBOW [0/ U MOJISIDHOM KOHILIEHTpal[uu
BelljeCcTBa B pacTBOpe, [JOJW BbIXOJa TIPOAYKTA peaklUh OT TeOopeTUYeCcKu
BO3MOJKHOTO.

MexnpeMeTHbIe CBSA3U.

Peanmu3arisi  MeXXIIpeIMETHBIX  CBsi3eli TIpM  HW3ydyeHHWH OOIed U
HeOpraHn4eckor XMuMuM B 11 Kijacce OCYILeCTB/SIETCS uepe3 MCIO/b30BaHUe Kak
00IMX eCcTeCTBeHHO-HAYUYHBIX MMOHSATHH, TaK W TMOHSATHM, MPHUHATBIX B OTJEIbHbBIX
rpeJMeTax eCTeCTBeHHO-Hay4YHOT'O LIUKJIA.



OO011He ecTeCTBEHHO-HayUHbIe TIOHSTUS: sIBJIEHHE, HayUHbIM (hakT, TUIIOTe3a,
TeopUsl, 3aKOH, aHa/M3, CHUHTe3, KiacCU(UKaIys, MepuoJnYHOCTb, HabJIIO/ieHue,
r3MepeHue, KCIIepUMeHT, MO/[eJib, MO/Ie/TUPOBaHMUE.

dwusmKa: MaTepusi, MUKPOMUP, MaKPOMHP, aTOM, 37IeKTPOH, IIPOTOH, HEUTPOH,
VIOH, W30TOITbI, paZIM0aKTUBHOCTh, MOJIEKY/Ia, SHEPTeTHUeCKUM YPOBeHb, BEIIleCTBO,
Tesio, 00BEM, arperaTHoe COCTOsSIHME BeLeCTBa, HAealbHbIM ra3, (Qu3nueckue
BeJTMUMHBI, e JUHULIBI U3MEePeHMUs], CKOPOCTh, SHEPTHs, Macca.

Buonorus: kieTka, opraHu3Mm, 3KocrcTema, 6uocdepa, merabo/13M, Makpo- 1
MUKPO3/ieMeHTbI, OeslKy, JKUDbI, YI7eBOJbl, HYK/IeMHOBbIE KUCIOThI, (hepMEHTHI,
TOPMOHBI, KDYTOBOPOT Bell[eCTB U MOTOK SHEPrUU B 9KOCUCTEMAX.

['eorpadwmsi: MuHepasibl, TOPHbIE TIOPOABI, MOJE3HbIE WCKOMaeMble, TOTLIMBO,
pecypchl.

TexHoMOrusA: XUMHUUeCcKasi TIPOMBIIIIEHHOCTb, MeTa/I/Typrusi, CTPOUTE/bHbIE
MaTepHasibl, Ce/IbCKOX03iCTBeHHOe TPOU3BO/ICTBO, THUII[eBasi MPOMbIIIIEHHOCTD,
dapmarieBTHUYECKAS TIPOMBIITIIEHHOCT, TIPOU3BO/ICTBO KOCMeTHYeCKUX
rperaparoB, TIPOM3BO/ICTBO KOHCTPYKI[MOHHBIX MaTepuasioB, 3/eKTPOHHast
TIPOMBIIIZIEHHOCTh, HAHOTEXHO/IOTHH.



[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMNN
HA YIJIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O OEPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATDI

B cooTBeTCTBUM C CHUCTEMHO-AeSITe/IbHOCTHBIM TIOJXOJOM B CTPYKType
JIMUYHOCTHBIX pe3y/IbTaTOB OCBOEHUsI TipejMeTa «XHMHsI» Ha YPOBHe CpeJHero
obmiero oOpa3oBaHUsi Bbljle/ieHbl  CJeyIOIMEe COCTaBJISIIOLME: OCO3HaHUe
0oOy4JarIMMHUCS POCCUMCKON TPa)KJaHCKOW WAEHTUUHOCTH; TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSATETLHOCTH U CaMOOTIpe/ie/IeHHI0; Hallnuue MOTUBALIUU K
o0y4yeHHMI0; TOTOBHOCTb U CIIOCOOHOCTh 0OyYarOIMXCsl PYKOBOZCTBOBAThHCS
MPUHATBIMU B 00ll[eCTBe TIpaBWJIaMKd W HOpMaMHu TIOBeJleHUsl; Haiuuue
MPaBOCO3HAHUS, IKOJIOTUUYECKOU KYJIbTYPhI; ClIOCOOHOCTh CTaBUTD 1LIeJTU U CTPOUTD
YKU3HEHHbIe T/IaHBbl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUSI TIpeaMeTa «XHUMHs»  OTPaXKaroT
c(OpMHUPOBAHHOCTb OTbITA TI03HABATE/ILHOM W TIPAKTHUECKOW JesTe/TbHOCTH
00yuJarIUXCs B TIpoLiecce peann3alii o0pa3oBaTe/TbHOM /1eATeTbHOCTH.

JIMUHOCTHBIE pe3ynbTaThl OCBOEHHUSI TIpeaMeTa «XHUMHs» OTPaXKaroT
c(OpMHUPOBAHHOCTb OTIbITA TI03HABATE/ILHOM U TIPAKTHUECKOW JesTe/TbHOCTH
00yuarIUXCs B TpoLiecce peanu3aliui oOpa3oBaTe/bHON AesTelTbHOCTU, B TOM
YKC/ie B YaCTH:

1) rpa)KgaHCKOr0 BOCITUTAHMSI:

0CO3HaHUS 00YUarOI[UMHCS CBOUX KOHCTUTYLIMOHHBIX TIpaB U 0053aHHOCTeM,
yBa)KeHUsI K 3aKOHY W IIPABOIIOPS/KY; TIPeJCTaBJIeHHs O COMAJbHBIX HOPMax W

TpaBH/IaX MEKTMUHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE; TOTOBHOCTH K COBMECTHOH TBOPUECKOU JiesiTe/IbHOCTU
TIPU CO3/]JaHUM YUeOHBIX TTPOEKTOB, PellleHWH YueOHbIX U TT03HaBaTe/IbHBIX 3a/ay,
BBITIOJTHEHUM XUMHUUECKHUX SKCIIEPUMEHTOB; CIOCOOHOCTH MOHUMATh M PUHUMATh
MOTUBBI, HAMEpEeHWUS, JIOTUKY U
apryMeHThI IPYTUX TIPYU aHaM3e Pa3/InuHbIX BUIOB yueOHO esaTeTbHOCTH;

2) IaTPHMOTHYECKOTO BOCIIUTAHHA:

1[eHHOCTHOT'O OTHOIIIEHUSI K UCTOPUUECKOMY Y HayUHOMY HacJ/Ie[JUr0
OTeUeCTBEeHHON XMMWU; YyBa)KeHHUsl K TIPOL[eCCy TBOpUecTBa B 00/1aCTH TeOpUH U
MPAKTUUeCKOTro TPWIOXKEeHUsT XMMHH, OCO3HaHHsI TOTO, UTO JaHHble HayKu eCTb
pe3y/bTaT [J/IUTeNbHBIX HAOMIOZieHUd, KPOTOT/IMBLIX  SKCIIePUMeHTaTbHbIX
TOUCKOB, TOCTOSIHHOTO TPY/la YUEHBIX U MPAKTHUKOB,;



VMHTepeca U TI03HaBaTe/bHbIX MOTHMBOB B TIOMYUYeHUM U TMOCAeAYHOI[eM
aHa/M3e MH(pOpMalMU O MepeoBbIX JOCTWKEHUSIX COBPEMEHHOM OTeYeCTBEeHHOU
XUMUU;

3) AYXOBHO-HPAaBCTBEHHOT 0 BOCIIUTAHMSA:
HPABCTBEHHOT'O CO3HaHUsI, 3TUUYECKOTO TIOBe/jeHUsI; CIIOCOOHOCTH OLleHHWBATh
CUTYaLUU, CBSI3aHHbIE C XUMUUECKUMHU SIBJIEHUSIMH,

Y TIPUHUMAaTb OCO3HAaHHbIE pellleHUsi, OpUeHTUPYSICh Ha MOpa/ibHO-HPaBCTBEHHbIE
HOPMBI M L[eHHOCTH; TOTOBHOCTH OLIEHHMBaThb CBOE TOBeJieHUe U TIOCTYINKH CBOUX
TOBApHILeN C MO3ULIUIA HPAaBCTBEHHBIX M TIPABOBLIX HOPM U C YYETOM OCO3HAHUS
MOC/Ie/ICTBUM MOCTYMKOB;

4) dpopMupoBaHus Ky/JIbTYPbI 3/[0POBbSI:

MOHUMaHUs L[eHHOCTel 370poBoro U Oe3omacHoro obpas3a >KU3HH,
He0OXO/IMMOCTH OTBETCTBEHHOT'O OTHOIIeHUsI K COOCTBeHHOMY (hHM3UUeCKOMY U
TICUXUYEeCKOMY 3/I0POBBIO; COOJIFOZIeHHsT TpaBW/ Oe3o0racHoro oOpalieHusi ¢
BellleCTBaMH B OBITY,

MOBCE/IHeBHOM JKU3HU, B TPYJOBOM JleATe/IbHOCTH; TMOHMMAaHUS LIeHHOCTH MpPaBU/I

VH/VBU/1ya/IbHOTO U KOJIZIEKTUBHOTO
6e30macHOTo MOBe/IeHUsI B CUTYyaLIMsIX, YTPOXKAIOLUX 3/J0POBbIO U YKU3HU JIHOJel;

0CO3HaHUsI TIOC/Ie/ICTBUM 1 HETIPUSITHSI BPeIHBIX MPUBbIYEK (yroTpebieHus
aJIKOr0J1sl, HAPKOTUKOB, KYpeHUs);

5) TPyAOBOr0 BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B y4eOHO-MCC/Ie/[0OBaTe/IbCKOM
JIesiITeIbHOCTH, ~ OOII[eCTBEHHO  TI0JIe3HOM, TBOPUECKOW W JAPYTrUX  BHAAX
J1esITe/IbHOCTH; YCTaHOBKHM Ha aKTUBHOE yUacCTHe B PelleHHH TIPaKTUUeCKHX 3aau
COL[Ma/IbHOM HampaB/ieHHOCTH (B paMKaX CBOero Kjacca, ILIKOJIbI); HWHTepeca K

MIPaKTHUUeCKOMY U3YUeHHIO MpodeCccHii pa3TMuHOro pojia, B TOM
yKc/ie Ha OCHOBE TIPUMEHEeHUsl TIPeJAMETHBIX 3HAHWK M0 XUMHM; YBaXKEHUS K
TPyAy, JIOASM TpyjAa W pe3yjbTaTaM TPYJOBOH [esSTelbHOCTH; TOTOBHOCTH K
0CO3HAaHHOMY BBLIOOPY WHAWBUya/JIbHOM TpaeKTopruy oOpa3oBaHus, Oyayieit
npodeccud Y peanu3alid  COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C  YYETOM
JTMYHOCTHBIX WMHTEPeCOB, CMOCOOHOCTEH K XWMHWHM, WHTEPeCOB U TOTpeOHOCTeH
o0I11eCTBa;

6) 3K0/1I0rH4eCcKOro BOCIIUTAHUS:

5KOJIOTMUECKH 11e/1ec000pa3HOro OTHOIIEHHUS K TIPUPO/ie KaK UCTOUHUKY
CYIIIeCTBOBAaHUS >KU3HU Ha 3emse; T[IOHMMaHHUSI T700aJBbHOTO  XapakrTepa

3KOJIOTMUECKUX TIP00/ieM, BIUSTHUS
9KOHOMHYECKHX IIPOLIeCCOB Ha COCTOSIHHE TIPUPOJHOM W COLMAnbHOW Cpe[bl;
0CO3HaHUS1 HeOOXOAMMOCTH MCITOTb30BaHUS JOCTYKEHHUH XUMUU JIJIsT



pelleHyst BOMPOCOB pPal[MOHATLHOTO MPUPO/OII0/Ib30BaHusI; aKTUBHOTO
HeMpUATUST JeMCTBUM, TPUHOCAIINAX BpeJ, OKPY’Karolller MpUpoJHON
cpejie, yMeHHs IPOTHO3HUPOBATh HeO/IarONPUSITHBIE KOJIOTHUeCKHe TTOC/IeICTBUS
npeAiNPUHMMAEMbIX [eHMCTBUM U MIPeIOTBPalllaTh UX; Ha/JUUWS Pa3BUTOTO
9KOJIOTHUYECKOT0 MBIIIJIEHUST, 5KOJIOTUYECKOU KYJ/IbTYPHI, OIbITa

AedaTe/IbHOCTH 5KOJIOrMUeCcKOM HalipaB/JIEHHOCTH, YMEHUA
PYKOBOACTBOBATLCSH MU B HOBH&BHTEHBHOﬁ, KOMMYHHK&THBHOﬁ nu COI_[HaJIbHOfI
IMPpaKTHKeE, CII0COOHOCTHU u YMeHHA dKTHUBHO IMMPOTUBOCTOATDH

uzeosioruu xemohobuuy;

7) eHHOCTH HAayYHOTr'0 TIO3HAHMS:

MHPOBO033p€eHUs1, COOTBETCTBYIOI[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu U OOIeCTBeHHON MpaKTUKW; TMOHUMAaHUs CrielurKA XUMUUA KakK HayKw,
0CO3HaHusi eé posu B (OPMHUPOBAHMK PALIMOHAJILHOTO HAYYHOT'O MBILLIIEHUS,
CO3/laHWU 11eJIOCTHOTO TIpe/icTaB/ieHus 00 OKpy)KalollleM MHUpe Kak O eJUHCTBe
MPUPO/IbI U uejioBeKa, B TO3HAHWM TMPHUPOJHBIX 3aKOHOMEpPHOCTel U pelleHUH
rpobsieM coxpaHeHHUsI TIPUPOJHOTO PpaBHOBeCHs; YOEeXAEHHOCTH B 0co00it
3HAaUMMOCTH XHWMHUU [/ COBpEMeHHOW LIMBWIM3ALUU: B €€ T'yMaHWCTUUYeCcKOu
HarpaB/IeHHOCTU W Ba)XKHOW pOMM B CO3JaHMM HOBOM 0a3bl MaTepHanbHOU
KyJbTypbl, B pelleHUd ra00anbHbIX MpobsieM  yCTOWUYMBOIO  pa3BUTHUS
yesloBeYeCTBAa — ChIPbEBOM, SHEPreTUUYecKOoW, THIEeBOM U 3KOJOTHYeCKOU
6e30macHOCTH, B Pa3BUTHM MeIUL[MHBI, 00ecriedeHUH yC/I0BHUI YCIeIIHOTO TpyAa U
9KO0JIOTUYeCKH KOM(ODPTHON >KM3HM KaXK[Oro ujieHa 0OIllecTBa; ecTeCTBeHHO-
HayuUHOW rPAMOTHOCTH: TIOHUMAaHUsI CYIIIHOCTU MeTOZ0B M03HaHUs, UCTIO/Ib3yeMbIX
B eCTeCTBEHHBbIX HayKaX, CIIOCOOHOCTH HCII0/Ib30BaTh TOyuyaeMble 3HAHUS [JIs
aHa/iM3a U OOBSICHEHUS SIBIEHUMM OKpY’Kalolllero MUpa U TPOUCXOJSIINX B HEM
V3MeHeHWl, yMeHUs JieslaTb 0OOCHOBaHHbIE 3aK/HOUeHHss Ha OCHOBe Hay4HbIX
($akTOB M MMEIOIIUXCS [JaHHBIX C 1IeJIbI0 TI0JyueHUsi [JOCTOBEPHBIX BLIBO/IOB;
CIoCOOHOCTU CaMOCTOSITeIbHO UCTI0b30BaTh XUMUUEeCKHe 3HaAHUS [I/IsT
peilieHUsT Tpob6sieM B peanbHBIX >KU3HEHHBIX CHUTYal[UsiX;

MHTepeca K M03HaHUI0, UCC/e/I0BaTe/IbCKOM JesTe/TbHOCTH;

TOTOBHOCTHA W  CIOCOOHOCTM K  HeNpepblBHOMY  00pa3oBaHUID U
camMoo0Opa3oBaHHIO, K AKTUBHOMY IIOJIy4eHUIO HOBBIX 3HAaHHUM TI0 XUMHU B
COOTBETCTBHH C JKU3HEHHBIMH TTOTPEOHOCTSIMH; HHTEepeca K 0COOeHHOCTSIM Tpy7Za
B pa3/IMuUHbIX chepax MpodecCUuoHaTLHON
JlesITeIbHOCTH.

METAIIPEAJMETHBIE PE3YJ/IbTATDI



MeTtanpeMeTHbIe pe3y/bTaTbl OCBOEHUS] MPOrPaMMbl 0 XMMHH Ha YPOBHE
cpeziHero o61iero o6pa3oBaHus BK/IHOUAIOT:

3HauuMble s (JOPMUDOBAHUSI ~ MHPOBO33DEHUS 00yuaroImMxcs
MEXIUCIUTUTMHAPHBIE (MEXXITpeJIMeTHbIe) OOlljeHayuHble TIOHSTHS, OTpakaroIlye
LIeJIOCTHOCTh HAy4YyHOM KapTHHbI MHpa W CrherqupuKy MeTOAOB MO3HaHUS,
WCIO/Ib3YeMbIX B eCTECTBEHHBIX HayKax (Marepus, BelleCTBO, SHEPTUs, SIBJIeHUE,
MpOLeCC, CUCTeMa, Hay4YHbIM (DAKT, MPUHLIUI, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsi, WCCAe/loBaHUe, HaO/momeHue, W3MepeHHe, SKCIIePUMEHT U [IpyTHe);
yHUBepcanbHble ydeOHble [elicTBUs (TTO3HaBaTe/lbHble, KOMMYHUKATUBHBIE,

PerysiTUBHBIE), obecrieunBarolLye (hopMHupOBaHue (yHKLMOHATBHOU
IPaMOTHOCTH U COLIMATIbHOM KOMITETeHLIUN 00yJaroLuXcs;
CTIIOCOOHOCTD o0yyJaroImxcs WCII0/Tb30BaTh OCBOEHHBIe

MEX/IUCIUTIMHApHBIe, MUPOBO33peHUeCKre 3HAaHUS W yHHWBepcajabHble ydeOHbIe
JIeCTBUS B MIO3HABATE/IbHOM M COLIMA/IbHOM TIPaKTHKe.

MerTtarnpeMeTHble pe3y/bTaTbl OTPa)KalOT OBJaZieHWe YHUBepCaJbHbIMU
y4eOHBIMH  TI03HABaTe/bHLIMH, KOMMYHHMKAaTHBHBIMH W  Pery/JISTUBHBIMU
JIeCTBUSIMH.

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe eiiCTBHS

1) 6a30BbIe JIOrHUECKHE AeHCTBUA:

CaMoCTOSTeTbHO  (hOPMy/MpOBaTH U aKTyald3WpoOBaTh  Mpobiemy,
paccMaTpuUBaTh €€ BCEeCTODOHHe;  OrpefiesiATh lieJid JesiTe/lbHOCTH, 3aj/laBast
rapameTpbl U KpUTEPUM UX
JIOCTVD>KeHUsI, COOTHOCUTh pe3y/bTaThl AeSTeJIbHOCTH C TOCTaB/JeHHbIMU LIe/ISIMU;
MCIT0JIb30BaTh TIPU OCBOEHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIIeHHS: BbIE/SATh
XapakTepHble TIPU3HAKM TOHATUM U  yCTaHaB/IMBAaTb WX  B3aUMOCBSI3b,
WCTI0/Th30BaTh COOTBETCTBYIOII[ME TIOHATHS [Is1 O0bCHEHUST OTAe/IbHbIX (haKTOB U
SIBJIEHUM;

BbIOMpAaTh OCHOBAHUS U KPUTEPUH ZJis K/lacCU(HUKALIMY BeIleCcTB U
XUMWYECKHX peakLUi; YCTaHaB/IWBaTb MPUUMHHO-C/IEJCTBEHHbIE CBSI3U MEXIY
M3yuyaeMbIMU SIBJIEHUSIMM; CTPOUTH JIOTUYECKHEe PpacCyAeHusi (MHOYKTHBHBIE,
JleYKTUBHbIE, TI0 aHAJIOTWU), BBISB/IATb 3aKOHOMEDHOCTH W MPOTUBOpPEUHs B
pacCcMaTpUBAeMbIX  SIBEHUSIX, (OPMYJMPOBaTh BbIBOAbI UM  3aK/IFOUEHUS;
MPUMEHATh B TMPOLIECCe TO3HaHUSI HCIO/b3yeMble B XHMWUU CUMBOJIAYECKHE
(3HaKOBBIE) MO/le/H, TpeoOpa30BbIBaTh MO/Ie/TbHbIe TIPe/ICTaBIeHUs] — XMMUUeCKU
3HaK (CMMBOJI) 37IeMeHTa, XUMHUueckasi (popMyJia, ypaBHEHHEe XUMUUeCKOUW peakliu
— TIpU pellleHny yueOHBIX TO3HaBaTe/bHbIX W TMPAKTUUeCKUX 3ajjay, MPUMEHSTh
Ha3BaHHbIe MO/le/IbHbIe MpPeJCTaB/IeHuUs [/Is1 BbISIBJIEHUSI XapaKTePHBIX MPU3HAKOB
M3y4yaeMbIX BellleCTB U XUMUYECKHX peakLui.



2) 6a3oBbIe HCC/IeJ0BaTe/IbCKHE AeHCTBUS:

BJIa[leTb OCHOBAMM METO/,0B HAyUHOI'0 MO3HAHUS BeI[eCTB U XUMUUECKHUX
peakuuii; ¢dopMynupoBaTh 1eIM W 33JlauM  MCC/e/IOBaHUS, UCI0JIb30BaTh
MOCTaB/ieHHble W CaMOCTOSATENbHO C(OPMYy/JIMPOBaHHbIE BOMPOCHI B KauyecTBe
WHCTPYMEHTa TI03HAaHWS M OCHOBBI Zijisi (h)OPMUPOBAHUS TUMOTE3bl IO TIPOBEpKe
MPaBUWIbHOCTU BbICKa3bIBaeMbIX CY>X/IeHUM; BJIaJI€Th HaBbIKaMU
CaMOCTOSITe/TbHOTO TUIAHUPOBAHUSI U TIPOBEJIeHUs YUEHUUEeCKHUX SKCIIePUMEHTOB,
COBepILIeHCTBOBaTh yMeHUs Hab/rofaTh 3a XOAOM IIPOL[ecca, CaMOCTOSITeBHO
MIPOTHO3UPOBaTh €ro pe3y/bTaT, (OpPMyIUpOBaTh OO0OOITIEHUsT U  BBIBOJBI
OTHOCUTEJIbHO  JIOCTOBEPHOCTU  pe3y/JbTaTOB  HWCC/EOBAaHUSl,  COCTaBJISATH
000CHOBaHHBIM OTUET O TIpOJie/laHHOW paboTe; MPUOOpPeTaTh OIBIT YYeHUUECKOU
WCC/Ie/IOBATe/IbCKONH UM TIPOEKTHOW JesiTe/IbHOCTU, TIPOSIBJISATE CTIOCOOHOCTH M
TOTOBHOCTh K CaMOCTOSITE/TbHOMY MOUCKY METO/[OB pPellleHrs MPaKTUYeCKUX 3a/ay,
TPUMEHEHUI0 Pa3/IMUHbIX METOZ0B MO3HAHUSI.

3) pabora c uadopmanueii:

OPUEHTHPOBAaTbCSI B Pa3/IMUHbIX HWCTOUYHMKAX MWHGopMaluu (HayudHO-
TOMYyJ/IipHasl JidTepaTypa XWMWUECKOTO COjiep)kKaHus, CIpaBOYHbIe T0CO0US,
pecypcbl VIHTepHeTa), aHaIM3UPOBaTh MH(OpPMALUIO0 pa3/MYHbIX BUIOB U (OpM
rpe/iCTaB/IeHUs], KPUTUUECKH OLIeHUBATh eé JIOCTOBEPHOCTh u
HEMpOTHMBOPEUYMBOCTh;  (DOPMY/JMPOBaTh 3alpoChbl W TIPUMEHSITh pa3/iduHbIe
MeTO/Ibl TIPU TIOUCKe U 0TOope MHMOpPMaIuM, HeoOXOJUMOMN /ISl BBIMOTHEHUS
yueOHBbIX 3aJjau OMpe/e/IEHHOr0 THUIA;  TpuUoOpeTaTh OMBIT MCIOJIb30BaHUS
MH(OPMaI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUM W Pa3/MUHbIX TIOMCKOBBIX CHUCTEM; CAMOCTOSITeJTbHO BbIOMpPATh
onTUMaabHyl0 (opMy TMpejcTaBlAeHUss HHPoOpMaluu (CxeMbl, TpaduKu,
JMarpaMMbl, TaOJIMIbI, PUCYHKH W JIPYTHe); HCII0/b30BaTh HAyUHBIA SI3BIK B
KauecTBe CpeZiCTBa IpPU paboTe C XWUMHUeCKOH WH(OpMaIye: TPUMEHSTh
MeKripeaMeTHbIe ((hr3rueckue U MaTeMaTUJecKre) 3HaKU U CUMBOJIbI, (POPMY/JIbI,
ab0OpeBHaTypbl, HOMEHK/IATYPY;

WCII0/1b30BaTh 3HAKOBO-CHMBOJIMUECKHE CPe/CTBA HATJISIJHOCTH.

KoMMyHHKaTHBHBIE YHHBePCa/TbHbIe yueOHbIe /eHCTBHUS:
3a/jaBaTh BOIMPOCHI M0 CYII[eCTBY 00CY»K/1aeMOM TeMbl B X0/le Arasiora u/uim

MCKYCCHW, BbICKa3biBaTb  uWJeH, (OpMy/JdpoBaTb CBOU  TIpeAJIOKEHUsI
OTHOCHUTE/IbHO BbITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYIIATE C HPEBEHTa]_[I/IEﬁ pe3yJ/IbTdTOB TI03HaBaTe/ILHON AedaTe/IbHOCTH,



MOTyUYeHHBIX CAMOCTOSITE/IbHO W/IM COBMECTHO CO CBEPCTHHUKAMHU TP BbIMOJTHEHUH
XUMHUECKOTO 3KCTIepHMeHTa, TPAKTHUeCKOW paboThl 10 MCC/IeI0BaHHI0 CBOMCTB
M3yJaeMbIX BeIIeCTB, peayn3alliid yueOHOTro MpoeKkTa, ¥ (OpMY/THPOBATh BLIBO/BI
Mo pe3yJ/bTaTaM MNPOBEAEHHBIX WCC/AeJOBAaHUU TMYyTEM COTJIACOBAaHUSI MO3WLIUM B
xo/ie 00CcyKaeHuss 1 oOMeHa MHEHHUSIMH.

Pery/isaTUBHBbIe yHUBepPCa/IbHbIE ydeOHbIe AeiiCTBHA:

CaMOCTOSITeJTbHO TUIAHMPOBAaTb M OCYIIECTBJISAITh CBOIO TI03HABATE/bHYHO
JlesITe/TIbHOCTh, OIpefiesisiss e€ 1eJd W 3a/aud, KOHTPOJMPOBAaTb W II0 Mepe
He0OXOMMOCTH KOPPeKTHPOBAThb IIpe/jiaraeMblii  alrOPUTM JeHCTBUM TIpU
BLITIOJIHEHUMA Y4YeOHBIX U HCCIe[0BaTe/NIbCKUX 3ajJjay, BbIOMpaTh Haubosee
3¢ deKTUBHbIM CMOCOO WX pelleHdss C YYETOM TI0/IyUeHHs HOBBIX 3HAHUM O
BeII[eCTBAaX U XUMUUECKUX PeaKIUsX;

OCYILIeCTB/ISITh CAMOKOHTPO/Ib /leITe/IbHOCTH Ha OCHOBe caMOaHan3a u
CaMOOLIEHKH.

INPEAMETHBIE PE3YJ/IBTATbBI

[TpeMeTHBIe pe3y/bTaTbl OCBOEHUsI TIPOrpaMMbI TI0 XUMUU Ha yTay0/éHHOM
yPOBHe Ha ypOBHe cpejiHero o011iero oopa3oBaHus BK/IOUAIOT Crieljuduueckue s
yuebHOro npeameTa «XUMUsI» HaydyHble 3HaHUsL, YMEHUSI U CIOCOObI eMCTBUIM 110
OCBOEHMIO, UHTepIrpeTalui U npeobpa3oBaHUIO 3HAHUM, BUJIbI [eSITe/IbHOCTU TI0
MOJIyUeHHI0 HOBOTO 3HaHWs U TIPUMEHeHWI0 3HaHWW B Pa3/IMyHbIX YyueOHbIX
CUTYyaLUsX, a TAKXXe B peabHbIX )KU3HEHHBIX CUTYyalUsiX, CBS3aHHBIX C XUMHUel. B
rporpaMMme IO XWUMHUM TIpeJMeTHble pe3y/bTaTbl MpeACTaBAeHbl MO ToAaM
W3yUeHUsl.

10 K/TACC

[IpesMeTHbIe pe3y/sbTaTbl OCBOGHUSI  Kypca «Opranuyeckas
XUMUS» OTPaKaroT:

c(OpMHUPOBaHHOCTb TIPE/ICTaB/IEHUN: O MECTe U 3HAYEeHUH OPraHuYeCcKOu
XMWY B CHCTeMe eCTeCTBeHHBIX HayK U eé ponu B obecrieueHUU yCTOMUUBOTO
Pa3BUTHS UeJIOBeueCTBa B pellleHHH Mpo0sieM 3KO0J/I0OTHUeCKOM, SHepreTHyeckKoi u
TMUILeBOM 0e301acHOCTH, B Pa3BUTHUM MeJUIMHBI, CO3/[aHUM HOBBIX MaTepHasoB,
HOBBIX UCTOYHUKOB SHepruy, B obecrieueHUN paLiOHA/ILHOI'O
TIPUPO/OTI0/Ib30BaHUs], B (HOPMUPOBAHUM MHUDPOBO33peHHs U 001el KyJIbTYpbl
yesIoBeKa, a TakKe 3K0JIoruuecki 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/]0POBbIO
Y TIDUPOJHOW CpeZie; BjafleHWe CUCTeMOM XUMWYEeCKHMX 3HaHWW, KOTopas



BK/IFOYAeT: OCHOBOMOJIArarolie MOHATUS — XMMUAUYECKUU 37IEMEHT, aTtoM, S/1po U
3/IeKTpOHHast 000/i0uka aTtoma, S-, p-, d-aTOMHbIe OpOWTa/NM, OCHOBHOE W
BO30Y)X/IEHHOE COCTOSIHUSI aTOMa, TMOpHW3al[usi aTOMHBIX OpOWTaseii, HOH,
MOJIEKYJla, BaJIeHTHOCTb,  3JIeKTPOOTPULIATE/IbHOCTb, CTeNeHb  OKHUCJIeHUS,
XUMHUUecKasi CBsi3b, MOJIb, MOJIIDHasi Macca, MOJIIpDHbIA OOBEM, YI/IepOHbIN
CKeneT, (yHKUMOHa/bHAas Tpymma, pajvKaad, CTPYKTYpHble  (OPMYJbI
(pa3BépHyTble, COKpAalllEHHbIE, CKeJIeTHble), W30Mepus CTPYKTypHas U
MPOCTPaHCTBEHHAas (TeoMeTpuyYecKasi, ONTHYecKas), U30Mepbl, FOMOJIOTHUeCKUU
psii, TOMOJIOTH, YIJIeBOJOPOJbI, KUCJIOPOJA- W a30TCoJepyKalllie OpraHh4yecKue
COeJJMHeHHsl, MOHOMep, TMOJMMep, CTPYKTYpHOe 3BEHO, BbICOKOMOJIEKYJISIPHbIE
COeJIJMHeHHs; TeOPUH, 3aKOHBI (Tlepuoguueckni 3akoH [. V1. MengeneeBa, Teopus
CTpoeHus1 opraHnueckux BelectB A. M. byTnepoBa, 3aKOH COXpaHeHHsI MacChl
BEl[eCTB, 3aKOH COXpPaHEHWs1 W TIpeBpallleHUs SHEePruu IIpU  XUMHUYeCKUX
peakuysx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUW S13bIK XMMHH, MUPOBO33DEHUeCKHe
3HaHUS, Jiekaljue B OCHOBE TIOHUMAaHUSl TPUYMHHOCTA W CHUCTEMHOCTH
XUMWYECKUX SIBJIEHUW; TIPe/ICTaB/JIeHHs O MeXaHM3MaX XMMHUUYeCKUX peakLi,
TePMOJVHAMUUECKUX W KUHETHUUeCKMX 3aKOHOMEPDHOCTSX WX MPOTeKaHUs, O
B3aMMHOM BJ/IUSIHUM aTOMOB M TPyNN aTOMOB B MOJeKy/jax (MHAYKTUBHbIA M
Me3oMepHbIA 3¢ dekThl, opueHTaHThl I u Il poga); dakTosornueckrie cBefjleHUs O
CBOMCTBAaX, COCTaBe, IOJyueHWH W 0e30MacHOM HCTOMb30BAHUN Ba)KHEMILNX
OpraHuuYecKHX BelllecTB B OBITY U MPaKTUUECKOU AeATebHOCTU UesloBeKa, 00Iux
HayYHbIX TNPUHLUINAX XMMHYECKOrO TMPOU3BOJCTBA (Ha IpUMepe MPOM3BO/CTBA
MeTaHo/la, TiepepaboTKu HedTH); CHPOPMUPOBAHHOCTH YMEHUI: BBISBJISATH
XapaKTepHble TIPU3HAKU TMMOHATHH, YCTaHABIWBAaTh UX B3aMMOCBSA3b, UCI0JIb30BaTh
COOTBETCTBYIOILLIME TIOHATHUS TPU OINKWCAHWWA COCTaBa, CTPOEHUs] U CBOMCTB
OpraHUYeCcKuX CoeJMHEHUM; C()OPMUPOBAHHOCTb YMEHUI:

VCITI0J/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [JII COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALLEHHBIX U CKeJIeTHBIX) (POPMYJI OPraHAYeCKUX
Bell[eCTB;  COCTaBJATb YPaBHEHUSI XUMWYECKHWX peakLUid W pacKpblBaTb MX
CYLL{HOCTb: OKMC/IUTE/IbHO-BOCCTaHOBUTENIBHBIX peakLuu MOCPe/CTBOM
COCTaBJ/IeHUs] JIeKTPOHHOrO 0asaHca 3THX peakiuil, peaklUii MOHHOTO OOMeHa
MyTEM COCTaBJIEHUS UX TOJIHBIX U COKPAIL|éHHBIX MOHHBIX YPaBHEHUH;

M3rOTaB/IMBaTh MOZEU MOJIEKYJT OPraHMYeCKUX BeleCTB /151 WTFOCTPaLun
X XMMUUECKOr0 W TMPOCTPAHCTBEHHOI'O CTPOeHHs; C(hOPMUPOBAHHOCTb YMEHWM:
yCTaHaB/IWBaTh TPUHA/JIEKHOCTb M3YUYEHHBIX OpPraHWYeCKUX BeLeCTB M0 UX
COCTaBy U CTPOEHHUIO K OMpe/le/IEHHOMY KJIacCy/TpyIire COeJWHeHWM, [aBaTb UM
Ha3BaHUs 10 cucteMatuuecko HomeHknarype (IUPAC) u 1ipuBOAuTH
TPUBUAJ/IbHbIE Ha3BaHUS /11 OTAE/bHBIX MpPeJCTaBUTeIe OpraHnueCKUX BelleCTB
(oTUNEH, aleTU/eH, TOMYOJ, TJULEPUH, STUIEHIJIMKOJIb, (eHos, (opMaabierus,



aljeTajb/ieri/, aleToH, MypaBbUHas KHUCJIOTa, YKCyCHasl KHUCJIOTa, CTeapuHOBasd,
OJIEMHOBAas, TaJTbMUTHMHOBAasl KUCJIOTHI, TJIMLWH, aJlaHWH, MaJjbTo3a, (DPYKTO3a,
aHW/IVH, JMBUHWI, U30IIPEH, XJI0OPONPEeH, CTUPOJ U IpyTHe);

c(OpMHUPOBaHHOCTh yMeHUS ONpeieNsTh BUJ, XUMUUECKOW CBS3U B

OpraHMYecKuX CoeJMHeHUsX (KOBaJileHTHass M HWOHHasi CBsi3b, O- W TI-CBfI3b,
BOZIOPO/IHAsA CBsA3b); CPOPMHUPOBAHHOCTb YMEHUs NPUMEHSTh T0JIOXKEHUs] TeOpUU
CTpOeHUsI OpraHuueckux BeiriecTB A. M. ByTiepoBa f/isi 00bsiCHEHHS 3aBUCUMOCTH
CBOMCTB BeI[eCTB OT UX COCTaBa U CTPOEHUS;

chOpMUPOBAHHOCThL ~ yYMEHWM  XapakKTepu3oBaTb  COCTaB,  CTpPOEHWUe,
du3nueckue U XMMHUUYECKUe CBOWCTBA TUIMUUHBLIX T[peACTaBUTEeeN pa3/IAyHbIX
KJIACCOB OPraHWYeCKUX BeIeCTB: aJIKaHOB, L[UKJ/IOATKAHOB, aJIKEHOB, ajlKaJleHOB,
aJKMHOB, apOMaTUUYeCKUX YTJIeBOJAOPOJOB, CIHUPTOB, ajib/erufioB, KEeTOHOB,
KapOOHOBBIX KHC/OT, TIPOCTBIX U CJIOKHBIX 3()HUPOB, KUPOB, HUTPOCOEJUHEHUMN U
aMWHOB, aMHHOKMCJIOT, Oe/KOB, YI/IeBOZIOB (MOHO-, AW- W TIOJMCaxapy/oB),
WUTIOCTPUDPOBaTh ~ TeHEeTUYEeCKYyl0  CBSI3b  MeXJy HUMHU  ypaBHEHHUSIMU
COOTBETCTBYIOLLIMX XWUMHUECKMX peakLMid C WCI0Ib30BaHUEM CTPYKTYPHBIX
dbopmyn; cPOpMHUPOBAHHOCTb YMeHUs TIOATBEP)KJaTh Ha KOHKPETHBIX NpUMepax
XapakKTep 3aBUCHMOCTU peaKLOHHON CTTIOCOOHOCTH OpraHWYeCcKUX COeMHEeHU OT
KPaTHOCTH U TUIa KOBaJIeHTHOM CBSi3U (O- U T-CBSI3U), B3aMMHOTO B/IMSTHUSI aTOMOB
YW Tpynn aTOMOB B MoJieKy/ax; C(OPMUPOBAHHOCTb YMEHHs XapaKTepr30BaTh
HMCTOYHUKHU YTJIEBOZOPOJHOIO ChIPhbSl (HedhTb, TIPUPOJHBIM ra3, YIroJib), CIIOCOOI
ero rmepepabOTKM U TIpaKTHYecKoe TIpUMeHeHHe TIPOAYKTOB TiepepaboTKuy;
chOpMUPOBAHHOCTL  B/aZIeHUs CUCTEMOW 3HAaHMW O eCTeCTBeHHO-HayUYHBIX
MeTo/jaX T03HaHUs — Hab/It0/IeHNH, U3MepeHNH, MO/Ie/IMPOBAHUH, IKCTIePUMEHTe
(peabHOM U MBICJIEHHOM) U YMEHUS TIPUMEHSITh 3TH 3HAHUSI;

c(hOpMUPOBAHHOCTb YMEHUS TIPUMEHSITh OCHOBHbBIE OIepaljiy MbIC/IUTeTbHOU
JesiTe/IbHOCTU — aHa/lu3 U CUHTe3, CpaBHeHUe, 0000llleHre, CHUCTeMaTU3aliuio,
BbISIB/IEHHE TIPUUMHHO-CJIE/ICTBEHHBIX CBSI3ed — /IS U3YU€eHHUsl CBOMCTB BeLIeCTB U
XUMUYECKHX peaklui; C(HOPMHUPOBAHHOCTb YMEHHWM: BBISIBJSATh B3aUMOCBSI3b
XUMWYECKHMX 3HAaHUM C TIOHATHSIMU WM TIpeCTaB/IEHUSIMH JPYIMX €CTeCTBEHHO-
HayuHbIX TMpeAMeTOB s 0Oojiee  OCO3HAHHOTO TOHUMaHUsI  CYIIHOCTU
MaTepuaJbHOrO0 eQWHCTBA MHpPA, HCIO/Mb30BaTh CUCTEMHBbIE 3HAHUS 1O
OpraHMYecKou XUMUH [ijisi 0OBbsICHEHUST U TIPOTHO3UPOBAHUS SIBJIEHUH, MMEIOIIUX
eCTeCTBEHHO-Hay4YHYl0 TpUPOJY; C(OPMUPOBAaHHOCTb YMEHWU: TMPOBOJWUTH
pacuéTbl MO XWUMHUYECKMM (OpMy/JaM U yPABHEHUSIM XUMHWYECKUX peakLuh C
WCIO/Ib30BaHreM (PU3MyecKUX BeJMuMH (Macca, O0BEM Tras30B, KOJIUUECTBO
Bell[eCTBA), XapaKTepU3YHOIIUX BellecTBa C KOJIWYECTBEHHOM CTOPOHBI: PaCyéThbl
M0 HAXOX/[EHWID XMMHUUYeCKOW (HOpMYJ/ibl BelllecTBa IO W3BECTHBIM MaCCOBBIM



JIOJIIM XUMHUUYECKMX 37IeMEeHTOB, TIPOAYKTaM CropaHHsi, TUIOTHOCTH Ta3000pa3HbIX
BellleCTB;  C(POPMUPOBAHHOCTh YMEHWM: MPOTHO3UPOBATh, aHA/JIW3UPOBaTh U
OLIEHMBATh C TIO3WLIMKA SKOJIOTMUECKOW 6e301acHOCTH TIOC/eICTBUS OBITOBOM U
TIPOM3BO/ICTBEHHOM /IesiTe/IbHOCTU UesioBeKa, CBA3aHHOM C repepaboTKOM BelleCTs,
HICTI0/Tb30BaTh TOTyUeHHbIe 3HAHUSA [I7Is TIPUHATHS TPaMOTHBIX pellleHu# mpobem
B  CUTyalusiX, CBSI3aHHBIX C XWMHeH; CGHOPMHUPOBAHHOCTb  YMEHWM:
CaMOCTOSITe/TbHO  IJIAaHUPOBAaTh W  MPOBOJUTb XUMHUYECKUM  SKCIIePUMEHT
(mosiyyeHre U U3yuyeHHe CBOMCTB OpraHAuYeCKUX BellleCTB, KaueCTBEeHHbIE peaKl[ur
YIJIEBOJOPOJOB PAa3/MUYHbIX K/JaCCOB U KHUCIOPOZCOJeprKaljuXx OpraHu4yecKux
BEIlleCTB, pellieHWe SKCIePUMEeHTAa/bHbBIX 3a/jay M0 pacro3HaBaHUI0 OpPraHUYeCcKUX
BelllecTB) C cobOsoJeHreM TipaBUa 6Ge30macHOToO oOpailleHHs C BeleCTBaMH U
nabopaTopHbIM  obopyZoBaHueM,  (OpMy/IUpOBaTh  Lieflb  MCC/Ae/JOBaHUs,
Mpe/CTaB/IATh B pa3IMUHON (hopMe pe3y/ibTaThl SKCIIePUMEHTa, aHaIu3UpOBaTh U
OLIeHMBAaTh UX [IOCTOBEPHOCTh; C(HOPMUPOBAHHOCTH YMEHUU:

cob/r0jaTh TIpaBW/Ia SKOJOTHUYECKH I1[e71eCcO00pa3Horo IMoBeieHusT B OBITYy U
TPYZJOBOW [IeATeJIbHOCTU B LIe/IsIX COXPAaHEHHsS CBOETO 3J0POBbs, OKpY>Karolleu
MPUPOJHOW Cpelbl U [OCTWKEeHUs] e€é YCTOMUYMBOIO pAasBUTHS;  OCO3HABaThb
OMaCHOCTb TOKCAUYECKOTO JE€MCTBUS Ha YKUBbIE OPTraHU3Mbl
orpeJie/iIeHHbIX OpraHUYeCcKMX BelecTB, TOHMUMas CMbICa mMokasatens [IK;

aHa/IM3UPOBaTh Lie/1Ieco0bpa3HOCTh MPUMeHeHUs] OpPraHuyeCcKuX BellecTB B

TPOMBIIIZIEHHOCTY M B OBITY C TOYKW 3pEHUSI COOTHOIIIEHHS PUCK-TI0JIb3a;
c(hOpMUPDOBAaHHOCTb ~ YMEHUW:  OCYIIeCTB/ATh  LieJieHanpaB/AeHHbIM  MOUCK
XUMHYeCKOM nHMOpMaIuK B pa3/IMuHbIX UCTOUHUKAX (HayuyHasi U yueOHO-HayuHast
JuTepaTypa, CpeAicTBa MacCoBoM MH(opMalmy, UIHTepHeT U Apyrue), KpUTUUYeCKU
aHa/IM31MpPOBaTh XUMUUECKYI0 MHhOpPMalUio, repepabaThiBaTh €€ U UCII0Ib30BaTh B
COOTBETCTBUM C TTOCTaB/IeHHOM yueOHOM 3a/1auel.

11 KJTACC

[TpemMeTHBIe pe3y/bTaThl OCBOeHMs Kypca «OOIjas W HeopraHuyeckas
XUMHUSI» OTPaXKaroT:

chOpMUPOBAHHOCThL TIPE/ICTAaB/IeHUN: O MaTepuaJibHOM eJUHCTBe MHPa,
3aKOHOMEPHOCTSIX W TO03HABAae€MOCTH SIBJIEHWW MPUPOJbI, O MeCTe W 3HauyeHUU
XUMHUUA B CHCTeMe eCTeCTBeHHBbIX HayK U eé poyii B obecriedeHUHd yCTOWUMBOTO
Pa3BUTHS, B PEIIeHUH ITPOOIeM 3KOJOTUUECKOH, SHEePreTUUecKOW U TMIIEeBOU
6e301acHOCTH, B Pa3BUTHUU MeUI[MHBI, CO3/JaHWM HOBBIX MaTepHa/ioB, HOBBIX
WCTOYHUKOB SHEPruH, B obecrieueHHH pal[MOHAJBLHOTO TIPUPO/IOTIONH30BaHUs, B
¢opMUpOBaHMY MHPOBO33peHUss W O0ImIeld Ky/JbTyphl uejioBeKa, a Takxke
9KO0JIOTUYeCKH 0OOCHOBAHHOTO OTHOIIEHUsS K CBOEMY 3/I0POBbI0 M TIPUPOJHOMU
cpefie; BlaieHHe CUCTeMOU XUMHUUeCKHUX 3HaHUM, KOTOpasi BK/IFOUaeT:



OCHOBOTMOJIArarolye TOHSITHUS — XUMWUYECKUM 3JIEMEHT, aToM, SpO aToMa,
W30TOIIbI, 3/IEKTPOHHAst 000/104Ka aToma, S-, p-, d-aTOMHbIe OpOUTaIi, OCHOBHOE U
BO30Y)KJEHHOE COCTOSIHHSI aTOMa, TMOpWAW3alvs aTOMHBIX OpOWTasel, WOH,
MOJIeKy/ia, BaJeHTHOCTb, 3JIEKTPOOTPULIATe/TbHOCTb, CTelleHb  OKUCJIeHWUS,
XUMUUecKasi CBsi3b (KOBajJleHTHasl, MWOHHas, MeTa//TMyecKasi, BOJOPOJHast),
KPUCTa/VIMUeCKasi PpeIéTKa, XUMHUYecKasi peaklys, pacTBOp, 3JIeKTPOJIUTHI,
HEe?3JIeKTPOJIUThI, JIEKTPOJIMTUUECKass [AUCCOLMAlUs, CTeleHb [UCCOLAALUH,
BO/IOPO/IHbIM TIOKa3aTe/b, OKUC/IUTE/b, BOCCTAHOBUTE/b, TEIVIOBOU 3(PGeKT
XUMUUECKOW peakl[iy, CKOPOCTbh XUMHUUYECKOW peakluM, XMMUUeCKOe PaBHOBECHUE;
TEOPUM U 3aKOHbI (Teopusi 3/eKTPOJMTUYECKOW AUCCOLMALMU, TepUoAuYeCcKUn
3akoH .. MeH/jesieeBa, 3aKOH COXpaHeHHsI MaCChl BellleCTB, 3aKOH COXPaHEeHUs U
rpeBpallleHUs] SHepryuy TPy XUMHUYECKUX PeaklUsxX, 3aKOH TOCTOSTHCTBA COCTaBa
BEIlleCTB, 3aKOH [IeWCTBYIOI[MX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3bIK
XUMUW, MUPOBO33DEHUYECKME 3HAHUS, Jiekal[de B OCHOBe TTOHMMAaHUS
MPUYMHHOCTA U CUCTEMHOCTA  XMMHWUYECKHUX  SIBJ€HUH;  COBpPEMEHHbIe
rpe/iCTaB/IeHUs] O CTPOEHWM Bel[eCTBA Ha aTOMHOM, WOHHO-MOJIEKY/ISIDHOM H
Ha/IMOJIEKY/IIPHOM ~ YPOBHSIX; TpE/CTaBJIeHUsI O MeXaHU3MaX XUMUUeCKUX
peakiui, TepMOJMHAMMYECKUX UM KHHETUUeCKHX 3aKOHOMEPHOCTSX  UX
MPOTEKaHUsl, 0 XMMHUYECKOM paBHOBECHH, PAacTBOpPax U AUCIIEPCHBIX CHUCTeMax;
daKToNMOrMUeCKre CBeJleHUs] O CBOWMCTBAaX, COCTaBe, IMOJIyueHHWM U Oe30rmacHOM
HCTI0/Tb30BaHNY Ba)KHEUIITMX HEOPTaHWUYECKUX BeIeCTB B OBITY M MPaKTUUECKOU
JesiITeIbHOCTH  YesioBeKa,  OOIMMX  Hay4yHBIX  MPHHIUIAX  XUMUUYECKOTO
MPOU3BO/ICTBA; C(HOPMUPOBAHHOCTh YMEHHUM: BBISIBJISATb XapaKTepHble MPU3HAKU
TIOHSTHH,
yCTaHaB/IUBaTh UX B3aMMOCBSI3b, UCMOJIb30BaTb COOTBETCTBYIOLME TMOHATUSI TIPU
OMMCaHWW HEOPraHWYEeCKUX BeIeCTB U UX MpeBpallleHul;

chOpMUPOBAHHOCTh yMEHUsI MCII0/Ib30BaTh XUMHUYECKYH) CHUMBOJIMKY IS
coctaBiieHdss ¢GOpPMya  BelleCTB UM  ypaBHEHMM XUMHWYECKHUX  peakluH,
cucteMatnueckyto HoMeHKaTypy (IUPAC) v TpuBHasibHble Ha3BaHUS OTAEIbHBIX
Bell|eCTB; C(OPMUPOBAHHOCTb yMeHUsl OmpejieNsiTh BaJeHTHOCTb U CTereHb
OKHWCJIEHUS XUMHUYECKUX 3JIEMEHTOB B COEAWUHEHHUSX, BHUJ, XUMHUECKOU CBS3U
(KoBa/sleHTHasi, WOHHas, MeTaj/yIMueckasi, BOAOPOJHasi), THUIl KPUCTA/UTMYeCKOU
peléTKA KOHKPETHOTO BelecTBa; CHOPMUPOBAHHOCTb YMeHUSI OOBSICHATH
3aBUCMMOCTb CBOMCTB BeIeCTB OT BHJA XUMHWUYECKOUM CBSI3M U TUIA
KPUCTa/UTMUeCKOM PeIIéTKH, OOMeHHbIi W JAOHOPHO-aKIeNTOPHBIM MeXaHW3MbI
obpa3oBaHus KOBaJIeHTHOMU CBSI3U; chOpMUPOBAHHOCTh YMEHUU:
K/1acCU(ULIMPOBATh: HeopraHWYeckye BelllecTBa IO UX COCTaBy, XUMHUUYECKUe
peakuu IO Pa3/IMYHbIM TpH3HAKaM (YKUC/Iy U COCTaBy pearvpyrolydX BellecTB,
TernaoBoMy 3(deKTy peakiu¥, HU3MeHeHUIO CTerleHell OKHCeHWsI 3/1eMeHTOB,



00paTHMOCTH, y4YacTHIO KaTaju3aTropa U JApyrye); CaMOCTOSTe/IbHO BBIOHMPATh
OCHOBaHUS U KPUTEPUU /ISl KJIaCCU(PUKALIUM M3yUuaeMbIX BelleCTB U XUMUUYECKUX
peakiui; CGHOPMHUPOBAHHOCTb YMEHHUsI PAaCKpbIBaTb CMBICT TePUOAUYECKOr0
3akoHa [I. WM. MeHjeneeBa U [eMOHCTPUPOBaTh €ro CUCTeMaTHU3UPYIOLIYIO,
OOBSICHUTE/TbHYIO M MPOTHOCTUUECKYIO (YHKI[MH; CHOPMUPOBAHHOCTh YMEHUM:
XapaKTepu30BaTh 3/IEKTPOHHOE CTPOeHHe aTOMOB U MIOHOB XUMHUUECKUX 3/IEMEHTOB
MepBOro—YeTBEPTOro rnepuooB

[Tepuoguueckori  cuctembl .M.  MeHpeneeBa,  WCMOOJIb3ysl  MOHSTUS

«3HEepreTUYeCKre YPOBHHW», «3HEpreTUueckue MOJypOBHU», «S-, p-, d-aTOMHbIe
opbutanu», «OCHOBHOe U BO30Y>KJEHHOe 3HepreTUuUeckre COCTOSIHUSI aToMax;
OOBSICHSITH 3aKOHOMEPHOCTU M3MEHEeHHUS] CBONCTB XMMHUUECKUX 3/IeMEHTOB U MX
coefvHeHWHA 10 miepuojgaM u rpynmnam [lepuoauueckor cucremsr /. N.
MeHziesnieeBa, BajleHTHbIE BO3MOKHOCTHM aTOMOB 3/IEMEHTOB Ha OCHOBE CTPOEHUS
WX 9JIeKTPOHHBIX 000/10ueK; CPOPMUPOBAHHOCTb YMEHUI: XapaKTepu30BaTh
(omvchIBaTh) O0OIMEe XUMHUUYECKWe CBOMCTBA BeI[eCTB Pa3/MUHbIX K/IaCCOB,
MOATBEP)KJAaTh CYLIEeCTBOBaHUWE TE€HETUYECKOM CBSI3U MeEX]y HeOopraHh4yecKruMU
Bell[eCTBAMU C TTOMOLbI0 YPaBHEHUM COOTBETCTBYIOLIMX XUMHUYECKUX peakLUW;
c(OpMUPOBAHHOCTb YMEHHMSI PACKPbIBATh CYIIHOCTb: OKUC/IATETbHO-

BOCCTAHOBUTE/TbHBIX PeakKIWii MOCPeZCTBOM COCTaB/IeHUsI eKTPOHHOro OanaHca
9TUX peaklWi; peakuii MOHHOTO OOMeHa MyTéM COCTaB/eHUs WX TIOJHBIX U
COKDALLEHHbIX  WOHHBIX  YpaBHEHWW;  peakqud  THUAPOJIW3a;  peakluu
KOMIIJIeKcooOpa3oBaHusi (Ha puMepe rUpOKCOKOMIIEKCOB LIMHKA U aTFOMUHUSA);
cOpMUPOBAaHHOCTL ~ yMeHHUSI  OOBSICHATH  3aKOHOMEDHOCTU  TPOTeKaHWs
XUMUYECKHX peakLUi C y4éTOM MX 3HEpPreTUYeCKUX XapaKTepUCTHK, XapakTep
VM3MEeHEeHUs CKOPOCTH XUMHWYEeCKOW peaklyMd B 3aBUCUMOCTH OT Pa3IUYHBIX
(akTOpOB, a TakKKe XapakKTep CMeLeHUsI XMMUUeCKOr0 PaBHOBECHS TOJ, BJIUSTHUEM
BHelIHUX Bo3ZercTBur (ripuHuun Jle IllaTenbe); cOpMHUpPOBaHHOCTH YMeEHHSs
XapaKTepu30BaTh XMMHUUECKHe DeaklyH, Jie)kallie B OCHOBE TMPOMBILIIEHHOIO
TIOJTyUeHUsI CEPHOM KUC/IOThI, aMMUaKa, 00IIye Hay4yHble TPUHLIAIBI XUMHAYeCKUX
TIPOM3BO/ICTB; 11e/1IecO00Pa3HOCTh TIpUMEeHeHUWss HeopraHMueCKuX BeIlecTB B
TIPOMBIIJIEHHOCTH W B OBITY C TOUKWA 3pEHUs] COOTHOILEHWS PHUCK-TIONb3a;
Cc()OPMHUPOBAaHHOCTh BJ/IaJiIeHUsI CUCTEMOW 3HAHWW O METOJ|aXx Hay4YHOIro MO3HaHUS
sIBJIeHUM TIpUpoJbl — Hab/roieHue, W3MepeHWe, MO/leTMPOBaHUe, KCIIePUMEHT
(peanbHBIM U MBIC/EHHBIM), WCIIO/Jb3yeMbIX B €CTeCTBEHHBIX HayKaX, yMEHUs
MPUMEHSATh 3TU 3HAHUS TMPU SKCIEPUMEHTAJIbHOM MCC/IeJOBaHWW BELeCTB U JJIs
00bSICHEHUS] XUMUUECKUX SIBJIEHWH, UMEIOIUX MeCTO B TIPUPOJe, MPaKTHUeCKOM
JlesiTe/TbHOCTU YesioBeKa U B TMOBCEJHEBHOM >XU3HHU; C(HOPMUPOBAHHOCTb YMEHMS
BBISIBJIATb B3aWMOCBSI3b XMMHUUYECKUX 3HAHUM C TMOHATHSMU WU TIpe/CTaB/IeHUSMU



JPYTHX eCTeCTBeHHO-HayUHbIX TIPeMETOB Zjii Oojiee OCO3HAHHOTO TTOHWUMAaHMS
MaTepHaJbHOr0 eIMHCTBA MUPA; C(OOPMHUPOBAHHOCTh YMEHUS MPOBOAUTL PACUETHI:
C WCIIO/Tb30BaHVeM MOHSITUH «MacCOBasi 10/1s1 BeIlleCTBa B paCTBOPe» U «MOJIsIpHast
KOHI[eHTpal[{s»; MacChl BeIlecTBa WM 00bEMa rasa 1o M3BeCTHOMY KOJIMUYECTBY
BeIl[eCTBa, Macce WiIM 00BEMY OZHOTO W3 yYaCTBYIOIMX B PEAKI[UW BEIeCTB;
TeryioBoro 3(@dekTa peaklu; 3Ha4eHUs] BOJIOPOJHOrO MOKa3aTessi pPacTBOPOB
KUCJIOT W II[e/loued C W3BECTHOM CTereHbI0 JUCCOLMAI[iH; Macchl (00béMa,
KOJIMUeCTBa Bell[eCTBa) MPOJIyKTa peakldW, eC/Jd OJHO W3 MCXOJHBbIX BelleCTB
JlaHO B BUJIe pacTBOpaA C Orpe/e/IEHHONM MacCOBOU [l0Jiel paCTBOPEHHOTO BellleCTBa
UMM JlaHO B U30bITKe (MMeeT MpUMeCH); J0JU BbIXOZA TIPOJYKTa peaki[uu;
00BEMHBIX OTHOITIEHWH T'a30B,;

c(hOpMUPOBAaHHOCTb YMEHUMW: CaMOCTOSITe/TbHO IJIaHUPOBaThb M TMPOBOJUTH
XUMHUECKUA  JKCriepuMeHT  (TIpoBeZieHWe — peakliuidi  WOHHOrO  oOMeHa,
MOATBep)KAeHWe KaueCTBeHHOI'0 COCTaBa HeOpraHWueCKUx BelleCTB, OrpejesieHue
Ccpelbl pacTBOPOB BellleCTB C TOMOLLUbID HWHAUKATOPOB, W3y4YeHWe BIIUAHUSA
pa3/iMuHbIX  (PAKTOPOB HA CKOPOCTb XUMHUECKOW  peakluu, pelLlIeHue
SKCMEPUMEHTA/bHbIX 3aZlad 1o TemaM «Metamwibl» U «HeMmertanmnei») C
cobmrofieHrieM TIpaBW/I 6e30TacHOTO ObOpaliieHust C BelljeCTBaMH U J1abopaTOPHBIM
obopyaoBaHuem, GoOpMy/IMpOBaTh 1leflb  WCC/Ie[OBAHUS, TIPEACTaB/sATh B
pa3/iMuHOM (popMe pe3y/bTaThl SKCMEePUMEHTa, aHaIu3UpOBAaTh U OLIEHWBATh KX
JIOCTOBEPHOCTb;

cchopMHUPOBAHHOCTb YMeHU: COOMI0AATh MpaB/a MOb30BaHUS XUMUUECKOM
mocyzioli ¥ mabopaTopHbIM 00OpyJOBaHWeM, oOOpalljeHWss C BellleCTBaMd B
COOTBETCTBUM C WHCTPYKIUSIMH TI0 BBITIOJIHEHUIO J1ab00paTOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTUUECKH Ijefileco00pa3HOr0 ToBeJeHUs] B OBITY U TPY/OBOU
JleATeJIbHOCTU B LIeJISIX COXPAHEHUsI CBOEro 3[0POBbs, OKPY’KaroIler NPUPOJHOMU
cpeibl W [JOCTW)KEHUS €€ YCTOWUMBOTO pAas3BUTHS, OCO3HAaBaTb OINACHOCTb
TOKCUUECKOTO [JeWCTBUSI Ha >KHWBbIE OPraHW3Mbl OMNpeenéHHbIX HeOpraHWueCKUX
Bell|eCTB, TOHUMasi cMbIci Tokasarens [1[IK;  chopMUpOBaHHOCTH YMEHMUA:
OCYLIEeCTB/ISITh  LieJieHarpaB/AeHHbIM  TMOMCK XUMWYEeCKOW UH(popMaluud B
Pa3/IMUHBIX MCTOYHMKaX (HayuHasi W yuyeOHO-HaydHas JuTepaTypa, CpefCTBa
MaccoBoM uH(popMauuu, VIHTepHET U [Jpyrue), KPUTUUECKU aHa/IM3UPOBaTh
XUMHUUeCKYI0 MHGOpMaI[1io, riepepabaThiBaTh €€ M KUCII0/Ib30BaTh B COOTBETCTBUHU
C TTOCTaB/IEHHOM yueOHOM 3a/iaueil.



TEMATNYECKOE INTAHUPOBAHUE

10 KV/IACC
KosnuecTBo yacos J/IeKTPOHHbIE
Ne HaumeHoBaHHe pa3/ie/ioB H TeM (wudpossre)
o/ IpOrpaMMsI Beero Kontponbabie | IIpakThyeckne | 00pasoBare/bHbIe
padoThI padoThI pecypchl
Pa3pen 1. TeopeTuueckue 0CHOBBI OPraHNUYeCKOH XUMUH
[IpenmeT oprannueckou xumun. Teopust
11 CTPOEeHHsI OpPraHUueCcKuX coefiIuHeHuM A. 8 bubmoreka LJOK
' M. https://myschool.edu.ru/
Bytneposa
Wroro no paszpeny 8
Paspen 2. YriieBoaopo/ bl
[IpenenbHbIe yrieBOAOPO/bI — aKaHbI, bubmmoreka IIOK
2.1 5
LIMK/10a/TKaHbI https://myschool.edu.ru/
HeripegenbHblie yrieBogOPOAbI: ajlKeHHI, bubmoTeka LIOK
2.2 14 1
anKajJieHsl, aTKUHbI https://myschool.edu.ru/
2.3 ApomaTryeckue yrjieBOA0pPO/bI (apeHbl) 8 bubmmoreka IIOK
https://myschool.edu.ru/
IIpupoaHbIe UICTOUHUKY YTJIEBOJOPOJOB U BubmoTeka [IOK
24 4
VX TiepepaboTKa https://myschool.edu.ru/
2.5 ["anoreHnponsBoHbIE YI/IEBOAOPOJOB 4 1 bubmmoreka IIOK
https://myschool.edu.ru/
Ntoro no pa3peny 35
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Paszpen 3. Kuciopoacoaepikaiue opraniuyeckyie CoeAUHeHUus

3.1 Crniuptel. ®eHon 11 bubmmoreka LIOK
https://myschool.edu.ru/
KapbOoHunbHbIe COeJUHEHUSI: abAeruibl U bubmoreka LJOK
3.2 21
KeToHbl. KapboHOBBIe KUCTOTHI. C/I0’KHBIE https: //myschool.edu.ru/
5¢gupsl. JKupbl
3.3 YreBoabl 9 bubmoTeka [IOK
https://myschool.edu.ru/
Wtoro no pa3peny 41
Pa3pgen 4. A3oTcojepikalnye opraHuyecKe coefuHeHUus!
4.1 AmyHbI. AMUHOKHC/IOTBI. beku 12 bubmioTeka [IOK
https://myschool.edu.ru/
WNroro no pa3peny 12
Paspesn 5. BbicOKOMOJIeKy/IsIpHbIe COe/JUHEeHUSs
5.1 BbicokoMosieKyIsipHbIe COeJMHeHUs! 6 Bubmioreka IIOK
https://myschool.edu.ru/
Wroro no pasgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KV/TIACC

KonnuecTrBo uacos JJ/IeKTPOHHBbIE
HaumeHoBaHue pa3je/ioB U TeM (mucpposbre)
Ne n/n NpOrpaMMBI Beero KontponbHble | IIpakThueckue | 00pasoBaTe/bHbIe
r
padoTsI padoThI pecypcel
Pa3pen 1. TeopeTruueckue 0CHOBBI XMMHH
C ! 7
TpoeHue atoMa. [lepuogrueckuii 3aKoH Bu6miorexa LIOK
1.1 u Ileproanueckas cucTeMa XUMHUYeCKHUX 9 .
snemenos JI. V1. Merieneesa https://myschool.edu.ru/
Crpoenue BeriectBa. MHoroobpasue bubmoreka LJOK
1.2 11 1
BELLIeCTB https://myschool.edu.ru/
1.3 XHWMHUUeCKue peakLu 19 1 3
Uroro no pazgeny 39
Pa3pen 2. Heoprannueckasi Xumus
2.1 Hemetanbl 31 1 3 bubmoreka LIOK
https://myschool.edu.ru/
2.2 MeTtasnibl 23 1 2 bubmoreka LJOK
https://myschool.edu.ru/
Uroro nio pasgeny 54
Pazgen 3. XuMuoa 1 )XKH3Hb
3.1 MeTtopp! 1I03HaHUSA B XUMUU. XUMUS U 9 bubmioteka LIOK

JKH3Hb

https://myschool.edu.ru/
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Ntoro no pa3peny

OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 4 8
IIOYPOUYHOE IVNTAHUPOBAHUME
10 K/TACC
KosinuecTBo 4yacoB J/1IeKTpoHHbIe H(pOBbIe
No Mara o0Opa3oBaTe/IbHbIE
Tema YPOKa pecypchl
n/n Beero Kontposbhble | IIpakTHueckue | ysyyenus
paboThI PadoThI
[TpegMeT M 3HaueHWe OpraHUYeCKOMN
1 XUMWH, rpe/iCTaBleHue 0 1 bubmioTeka 1IOK
MHOT006pasuu OpraHMYeCKux https://myschool.edu.ru
COoeTMHEeHUM
ONeKTPOHHOe CTPOeHHWe aToMa yrjiepoja
? (ocHOBHOE ¥ BO30YX/IEHHOE COCTOSIHUSA). 1 bubmmoreka IIOK
BasieHTHbIe BO3MOXKHOCTH aTOMa https://myschool.edu.ru
yrjaepoga
XuMuyeckasi CBsi3b B OpPraHHYecKux
3 COeJUHEeHUSX. MexaHu3MBbI 1 bubsmoreka LIOK
00pa3oBaHUs KOBa/JIeHTHOM CBSI3H, https://myschool.edu.ru
crocoObI pa3phiBa CBsi3ei
4 Teopus CTpOeHust OpraHUyYecKux 1 bubmioTeka 1IOK
coepuHenuii A. M. ByTieposa https://myschool.edu.ru
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Bugelr u3omepun: CTpyKTypHaf,
NIPOCTPaHCTBEHHAs. JJIEKTPOHHBIE

bubmmoreka IIOK

5
3 deKThI B MOJIeKy/1ax https://myschool.edu.ru
OpraHUYecKUX COeAVHEeHUH
[pesncTaBrieHre 0 KaacCUPUKALIUM M Bu6morexa LIOK

6 cucTeMaThuecKast HOMEHKJ/IaTypa httos:// hool.ed
(IUPAC) oprannueckux BelecTB Loutt Y SCHOOLECU. U

7 Krnaccudukanys peakiyii B bubmoTeka [IOK
OpraHUYeCKOH XUMHUH https://myschool.edu.ru

8 CucremMaTH3alysi ¥ 0000I1eHre 3HaHUH TI0 bubmiorteka LJOK
TeMe https://myschool.edu.ru/
AnKaHBI:  TOMOJIOTHUECKUH  psf,

9 obmjass  dopMysia, HOMEHK/IATypa M bubnuoreka IIOK
nsomepus, 3/IeKTPOHHO® u https://myschool.edu.ru/
MPOCTPAaHCTBEHHOE CTPOEHUE MOJIeKYJI
®du3nueckue U XMMUUeCKre CBOMCTBA bubmoreka IIOK

10
a/lKaHOB https://myschool.edu.ru/
HaxoxxzmeHve ankaHOB B TIPUPOZE. Bubmorexa ITOK

11 Crioco06bl TIOTyueHHs ¥ IpUMeHeHHe h ) hool.ed /
ATKAHOE ttps://myschool.edu.ru
LluknoankaHsel: obiiast hopmyia,

1 HOMEHK/IaTypa U u3oMepusi, 0COOeHHOCTH bubmoteka LIOK

CTPOEHUA U XUMHUUYECKHX CBOﬁCTB,
CI1I0CO0BI MoJIy4eHHrs U IIpUMeHeHne

https://myschool.edu.ru/
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Pertenvie pacuéTHBIX 3a7a4 Ha
orpe/ie/ieHye MOJIeKYJISIPHON (POPMYJIbI
OpPraHMuYeCcKOro BelllecTBa 10 MacCOBBIM

bubmioreka LJOK

13 A0JIAM aTOMOB 3/IEMEHTOB, BXOAAIHX B httDs://mvschool.edU.ru/
ero cocras. CUCTeMaTU3aLMs U i .
00600111eH1e 3HAHUH 110 TeEMe
AnKeHbI: TOMOJIOTMUeCKUi psifi, obrrjast

OpMyJia, HOMEHKJIaTypa, 3/IeKTPOHHOE U
(opmy P P bubmioreka LJOK

14 MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY/I. httns: hool.ed
CTpyKTypHast ¥ [JC-TPaHC-U30MepHsI ttps://myschool.edu.ru/
a/IKeHOB

15 ®dusnueckue W XMMUUeCKHe CBOMCTBA bubmiorteka LJOK
ankeHoB. ITpaBuio MapkoBHMKOBA https://myschool.edu.ru/

16 CriocoOblI 1oJTyueHus ¥ IpUMeHeHHe bubnuoreka IIOK
alKeHOB https://myschool.edu.ru/
[TpakTrueckast pabora Ne 1 110 Teme
" P P bubmoreka LIOK

17 [TonyueHue 3TU/IEHA U U3y4YeHUE ero h P hool.ed /
CBOHCTR" ttps://myschool.edu.ru
Pelienue pacyéTHbIX 33,4 Ha

18 ompene ep o MO a oii ho bubnuoreka LIOK

n JIeHVe MOJIEKYJIIPHOM MYJIbl
peA yoP PAMY https://myschool.edu.ru/
OpraHWYecKOoro BelljeCTBa § 7
AJKa/lvieHsbl: COMPSDKEHHBIE,

19 M30/IMPOBaHHbIe, KyMY/JMPOBaHHBIE. bubmoreka IIOK
OcobenHocTr 3/IEKTPOHHOTO https://myschool.edu.ru/
CTPOEeHUs

20 XUMHUUeCKHe CBOMCTBA COMPSPKEHHbBIX bubmoreka LJOK

JIMeHOB

https://myschool.edu.ru/
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Crioco6bl 1osTyyeHus: U IpUMeHeHre

bubmoteka LIOK

21 a/KaJIieHOB https://myschool.edu.ru/
AJIKWHBI: TOMOJIOTUECKUH Psifi, 001Ijast
(dhopmysia, HOMeHK/IaTypa, 3/IeKTPOHHOe U bubmoreka IIOK
22 [POCTPaHCTBEHHOE CTPOEHNE MOJIEKY I, https://myschool.edu.ru/
(r3nuecKre CBOMCTBA
23 XWMHUUeCKHe CBOMCTBA alKUHOB bubmoreka IIOK
https://myschool.edu.ru/
24 KauecTBeHHbIe peakl|U1 Ha TPOMHYIO bubnuoreka LIOK
CBA3b https://myschool.edu.ru/
Crioco06bI rosiyueHust ¥ IpUMeHeHre bubnuoreka LIOK
25
alKMHOB https://myschool.edu.ru/
%6 Pemenue 3amayu: pacuéThl 10 ypaBHEHUIO bubmoreka LIOK
XUMUYECKOH peakLiuu https://myschool.edu.ru/
CucremaTH3alysi ¥ 0000ITIeHe 3HaHUH bubmoreka LJOK
27
10 Teme https://myschool.edu.ru/
28 ApeHbI: TOMOJIOTUYeCKHH psifl, 001ast bubmoreka IIOK
https://myschool.edu.ru/
(opMmy/ia, HOMeHK/IaTypa. DJIeKTPOHHOe
Y IPOCTPAHCTBEHHOE CTPOeHHUe MOJIEKYJT
OeH30/1a ¥ TOJTy0/1a, MX (PU3NUECKHe
CBOWCTBa
29 XVMHYecKue CBOKMCTBa apeHOB: peakLuU bubnuoreka LIOK

3aMeleHUst

https://myschool.edu.ru/
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Xumuueckue CBOMCTBA apeHoB:

bubnuoreka IIOK

30 E s;lﬁg? OE%I::IZE?II;HeHm’ orucrienme https://myschool.edu.ru/
31 OcobeHHOCTH XUMUYEeCKHUX CBOWCTB bubmoteka LIOK
cTUposna https://myschool.edu.ru/
PelieHye pacuéTHBIX 3a/jau Ha Bu6morexa LIOK
32 orpe/iesieHHe MOJIeKY/IpHON (hOpMYJIbI https://mvschool.edu.ru/
OpraHWYecKoro BellecTBa * i
33 Crioco0bI 1o/TyYeHust ¥ TIpUMeHeHHe bubmioreka LIOK
apeHoB https://myschool.edu.ru/
34 [Nenetnueckas CBS3b MeXIy bubmoteka LIOK
Pas/IMYHBIMH K/IaCCaMH yr/IeBO/I0PO/IOB https://myschool.edu.ru/
PaCQéT]iI 10 YPaBHEHUSIM XUMHUYECKUX Bu6miorexa LOK
3 PRI CHCUTEMaTHSauHH ! https://myschool.edu.ru/
00600111eH1e 3HAHUH 110 TeMe * >
36 [TpupoHbIii ra3. [TonyTHbIe HeTsHbIE bubmioreka LIOK
rasel https://myschool.edu.ru/
37 KameHHBIM yro/b U NPOAYKTHI ero bubmoteka LIOK
nepepaboTKu https://myschool.edu.ru/
HedTb 1 criocobrI eé riepepaboTKHU. Bu6morea L[OK
38 Eep (;x;HeHHe MPOAYKTOR repepadoTkit https://myschool.edu.ru/
39 l'eHeTHueckas CBSI3b MKy pa3/AYHbIMU bubmoreka LJOK

K/laccaMH YTJIeBOZOPO/IOB

https://myschool.edu.ru/
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I"aoreHonpou3BOIHbIE YI/I€BOAOPO/OB:

bubmoreka IIOK
40 3/IeKTPOHHOE CTpPO€eHHE; peakLuu https:// hool.eduwru/
3aMeII{e s raorena ttps://myschool.edu.ru
elCTBUe 1[efI0ueil Ha
A n . bubmoreka LIOK
41 rajioreHrnporsBoHbIe. B3avuMoencTBre h . hool.ed /
JuranoreHajqkaHOB C MarHUeM U LIUTHKOM [ps://myschool.edu.ru
CucremaTtu3zaiusi U 0000I[eHHe 3HAHUH bubmoreka LIOK
42 n "
1o pasfeny "YT1eBoJ0pPOJbI https://myschool.edu.ru/
KonTtposnrHast pabora o Teme bubmoreka LIOK
43 n "
YTI1eBog0pOAbI https://myschool.edu.ru/
[TpenenbHbIe OJHOATOMHBIE CITUPTHI:
rOMOJIOTMYeCKUH psif, obias popmyiia,
i, 00Iast Gopmy bubmiorteka LJOK
44 CTpOeHHe MOJIeKYJI, U30MepUs,
HOMEHK/IaTypa, KaccuduKars, https://myschool.edu.ru/
(u3myeckre CBONCTBA
45 XrMHUUeCKre CBOMCTBA Tpeie/IbHbIX bubmoreka LIOK
O/JHOATOMHBIX CIIUPTORB https://myschool.edu.ru/
A5 Criocobbl  TIONy4YeHUsI W TIPUMeHeHHe bubmoreka LIOK
O/JHOATOMHBIX CIIUPTORB https://myschool.edu.ru/
ITpoctbie 3¢duUpHI: HOMEHK/IAaTypa W
P Pup YP bubnuoreka IIOK
47 n3oMepusi, 0COOeHHOCTH (PU3NUECKUX httos: hooled
1 XUMHUUECKUX CBOMCTB ttps://myschool.edu.ru/
MHoroaToMHbIe CTIMUPTBI: STUIEHTTUKOJb
P bubnuoreka IIOK
48 W TdLepuH, uX (¢usnueckue U httos: hooled
XUMUUECKIE CBOMCTRA ttps://myschool.edu.ru/
49 CriocoObI 1oJTyueHHst ¥ IpUMeHeHre bubmoreka LIOK

https://myschool.edu.ru/
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MHOI'0aTOMHBIX CITUPTOB

®deHoI: CTpO€HHE MOJIEKYJIbI,

bubmoteka LIOK

50 H3UYeCcKue CBOMCTBA. TOKCMYHOCTD
¢ https://myschool.edu.ru/
deHona * 7

51 XuMuyeckue CBOMCTBa (eHos1a

- Crioco6bl TI0/TyueHust ¥ IpUMeHeH e bubmoreka LJOK
(heHosa https://myschool.edu.ru/
I Ne 2. P

| e e
., P | 9 https://myschool.edu.ru/

CrnupTbl ¥ (eHOob * 7

Cucremaru3sanus 1 06001eHre 3HaHUH bubmoreka LIOK

54
1o Teme https://myschool.edu.ru/
Anbperuibl M KeTOHbI: 3JIeKTPOHHOE

ee CTpOeHue Kap60H1/mbHof/'1 TPYIIIbI, BubnuoTeka OOK
rOMOJIOTHYecKre pAnpL, obmjast https://myschool.edu.ru/
(dopMysa, U30MepHsi U HOMEHK/IaTypa

c6 Anbserujpl ¥ KeTOHbI: (pU3NUecKre bubmoteka LIOK
CBOMCTBA; PeaKLK PUCOe/IMHEHHs https://myschool.edu.ru/

e Peakiun OKuC/IeHUSI M KauyeCTBEHHbIE bubmoTeka [IOK
PeakIuu anbeTU/IOB U KETOHOB https://myschool.edu.ru/
Crioco06bl TI0J/TyUeHust albIeTHI0B U bubmioTeka 1IOK

58
KEeTOHOB https://myschool.edu.ru/
O

[JHOOCHOBHbIE® rpefie/ibHbIe Bu6miorexa LOK

59 KapOOHOBbIE  KUCJIOTBI, 0COOEHHOCTH b . hool.ed /
CTPOGHHS! HX MOJIEKY/T ttps://myschool.edu.ru

60 M3oMepusi 1 HOMeHK/IaTypa KapOOHOBBIX bubmoteka LIOK

KHUCJIOT, UX (hr3nyecKre CBONCTBA

https://myschool.edu.ru/
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XyUMHuueckue CBOMCTBa npeaejbHbIX

bubmoreka LJOK

61 OJJHOOCHOBHBIX KapOOHOBBIX KHUCJ/IOT https: //myschool.edu.ru/
Oco6eHHOCTH CBOMCTB MypPaBbUHOM Bu6miorexa [JOK

62 KUACIOTBL. MHOroo6pasre KapOOHOBBIX hitns:// hool.edu.ru/
KUCITOT ttps://myschool.edu.ru
Oco0eHHOCTH CBOMCTB: Herpe/iebHbIX
u apoMaTHU4ecKux KapOOHOBBIX,

63 TUKapOOHOBBIX, THUAPOKCHKAPOOHOBBIX Brbmorexa LIOK
KucaoT.  IlpeAcTaBuTenM  BBICIIMX https://myschool.edu.ru/
KapOOHOBBIX KMCJIOT

e [ToHsITHE O MPOU3BOAHBIX KAPOOHOBBIX bubmioTeka LIOK
KUCJIOT https://myschool.edu.ru/

65 CriocoObl  TIO/TyueHWss W TMPUMEHEHHe bubmmoreka IIOK
KapOOHOBBIX KHC/IOT https://myschool.edu.ru/
Cro>kHble 3¢Hpbl: TOMOJIOTUUECKUM ps/, Bu6morexa [JOK

66 obr1mas hopmyiia, U30Mepus U
HOMEHK/TATYpa https://myschool.edu.ru/

67 dusnueckre U XUMHUYeCKUe CBOMCTBA bubmioreka LIOK
a¢upoB https://myschool.edu.ru/
PerieHue pacuéTHbIX 3afiau: 0

68 YPaBHEHHIO XMMUUeCKOM peakLUy, Ha bubmioTeka [IOK
orpe/ie/ieHK e MOJEKYIAPHOM HOpMyIbI https://myschool.edu.ru/
OpraHuYecKoro BelecTBa
[MpakTryeckas pabora Ne 3. PelieHne

69 9KCITIepYMEHTa/IbHBIX 3a/iau 110 Teme bubmmoreka LIOK

"Kap6oHoBbIe KUCOTBI. CI0)KHbIE
3¢upn1"

https://myschool.edu.ru/
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JKupsl: cTpoeHue, pusnueckre U

bubmmoreka IIOK

70 .
XMMHUYEeCKHe CBOMCTBA (THAPO/IH3) https://myschool.edu.ru/

- Oco6eHHOCTH CBOMCTB KUPOB, bubnuoreka LIOK
CO/IepyKallNX OCTAaTKU HeTIpe/le/IbHbIX https://myschool.edu.ru/
JKUPHBIX KMCJIOT. JKHpPBI B IPUPOJie
Mpblla Kak COJIM BBICIIUX KapOOHOBBIX

7 KHUCJIOT, UX Motolljee AeiicTBue. [ToHsiTHe bubmmoreka IIOK
0 CUHTeTUUYEeCKMX MOIOILMX CPe/ICTBAxX https://myschool.edu.ru/
(CMCQ)
I'eHeTnyeckast CBSI3b YIJIEBOJOPOZOB Bu6morexa LIOK

73 u KUCJIOPO/ICOZieprKalLiX https:// hool.ed /
OpraHUYeCcKHX BelleCTB [ps://myschool.edu.ru
PacuéTtel 110 ypaBHeHUSAM XUMUYeCKUX Bbubmoteka LIOK

74 .
peakuu https://myschool.edu.ru/
CucremaTH3aiysi 1 0000IIIeHre 3HaHUH bubmmoreka IIOK

75
1o Teme https://myschool.edu.ru/
OO0111ast XxapaKTeprCTHKA YTIeBOJIOB U Bu6miorexa LOK

76 KaccudyKaius yrieBojoB (MOHO-, IU- U https: hool.ed
HOMHCaXapYb) ttps://myschool.edu.ru/

77 MoHocaxapu/ibl: pusnyeckue CBOWCTBA U bubmoreka IIOK
HaxoX/ieHue B Ipupo/ie https://myschool.edu.ru/

78 [IpumMeHeHre T/IIOKO3bI, €€ 3HaueHue B bubnmoreka LJOK
JKU3HeeaTe/IbHOCTHA OpraHu3Ma https://myschool.edu.ru/
[ucaxapuzpl: caxapo3a, ManbTo3a U Bu6miorexa LOK

79 nakrosa. HaxoxzgeHue B npupose U

IMpUMEHEHHE ICAXapHU[0B

https://myschool.edu.ru/
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HOJ’II/ICBX(:lpI/I,U‘bll CTpOeHue

bubmmoreka IIOK
80 MaKpOMOJIeKY/1, PH3ruecKre 1 httns: hool.ed
XUMHYeCKHe CBOWCTBA, TPUMeHeHHe (tps:/myschool.edu.ru/
81 [MTonsiTrie 06 UCKYCCTBEHHBIX BOJIOKHAX bubmoreka LJOK
https://myschool.edu.ru/
82 PellieHne pacyeTHbIX 3aZja4 Ha bubnuoreka IIOK
onpe/ie/ieH1e 071 BbIXO0/a MPOJyKTa https://myschool.edu.ru/
peakLuy OT TeOpeTUYeCKU BO3MOKHOI'O bubmmoreka IIOK
https://myschool.edu.ru/
CucremaTH3aIis ¥ 0000IIIeHe 3HaHUH bubmmoreka LIOK
83
1o paszeny https://myschool.edu.ru/
84 Flggzgggzzszgi?;ﬁz (T)EI:I:HquCKHe Bubmmorexa LIOK
coequHerps" https://myschool.edu.ru/
AmuHBL:  KnaccuuKanus, CTpOeHHe
a5 MOJIeKyJ1, o01rasi hopmyia, U30Mepus, Bubmioreka IIOK
HOMEHK/IaTypa u (usnueckue https://myschool.edu.ru/
CBOMCTBA
XyMHyecKue CBOMCTBa anu(aTruyeckux Bubmoteka LIOK
86
aMUHOB https://myschool.edu.ru/
AHWIVH: CTpOeHue aHHﬂfIHa, Bu6moreka [TOK
87 0COOEHHOCTM  XMMMUECKMX  CBOWCTB
https://myschool.edu.ru/
aHW/IMHA L \
38 CriocoObl  MOMyYeHUs] W TIpUMeHeHHe bubmmoreka IIOK

anugaTUYecKUx aMUHOB

https://myschool.edu.ru/
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AMUHOKHCIOTBI: HOMEHK/IaTypa u
u3oMepus, (pr3ryecKre CBOKWCTBA.

bubmioTeka [IOK

89
Orae/bHEIE NIPe/CTaBUTeN https://myschool.edu.ru/
O@MUHOKHUC/IOT
XuMHUUecKue CBOMCTBa aMUHOKHUCIIOT, UX
bubmioteka LIOK
90 Ouosiornueckoe 3HaueHe aMUHOKHCIOT.
https://myschool.edu.ru/
CuHTe3 ¥ TUJPOU3 MeNTHU0B § i
91 benku Kak TIpUPOAHBIE  TTOJIUMEpBI; bubmioreka 1IOK
CTPYKTYPEI 6€/k0B https://myschool.edu.ru/
92 XuMuryeckue CBOMCTBa 6e/TKOB bubmmoreka IIOK
https://myschool.edu.ru/
A3oTCopeprKalliyie reTepoLUK/IAYecKre
ACPXA pon bubmmoreka LIOK
93 coeguHeHUs. HyK/1eMHOBbIE KUCIOThI: https:// hool.edu.ru/
COCTaB, CTpOeHHe 1 Orosioruyeckasi posib tps://myschool.edu.ru
ITpakTnueckass  pabora Ne 4.
PerieHvie skcriepumeHTabHBIX 3a7a4 bubmmoreka LIOK
94 "
o Teme A3soTcozieprKarije https://myschool.edu.ru/
opraHuyeckue coefuHeHus"
[Mpaktnueckass ~ pabora  Ne 5.
95 PerieHvie skcriepumMeHTabHBIX 3a7,a4 Bbubmoteka LIOK
1o Teme "PacriosnaBanue https://myschool.edu.ru/
OpraHUYecKUX CoeIMHeHU"
KontponpHast pabora 1o Teme
" P P Bbubmoteka LIOK
96 A3oTCozepallue opraHuyecKue

coeiHeHUS"

https://myschool.edu.ru/
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OCHOBHEBIE ITOHATHUA XUMHUN

97 BBICOKOMOJIEKYJ/ISIDHBIX COEeJMHEHUN W 1 bubmioreka LIOK
MEeTO/Ibl MX CHHTe3a —II0/IMMepU3alus https://myschool.edu.ru/
Y TIOJIMKOH/IeHCaLUsl
IInactMaccel. YTunusanus u bubmoteka LIOK

98 1
nepepabOTKa I/IacTHKa https://myschool.edu.ru/
OnacToMephbl: HaTypaabHbIN bubmioreka LIOK

99 1
CUHTeTUYeCKHe Kayuyku. PesrHa https: //myschool.edu.ru/
BonokHa: HaTypa/bHble, UCKYCCTBEHHBIE, Bumotexa IIOK

100 cuHTeTnyeckue. ITonmepsl 1 h ) hool.ed /
CrelaIbHOTr0 Ha3HauYeHus [ps://myschool.edu.ru
[Tpaktrueckass pabora Ne 6. Pemerue
SKCTIePUMEHTA/IbHBIX 3aflauy [0 TeMe Bubmioteka [IOK

101 i 1

PacriosHaBaHue T/1aCTMacc I/I https://myschool.edu.ru/

BOJIOKOH"
O06o011IeHMEe U CHCTeMAaTH3al[Us Bu6morexa LIOK

102 HW3yUYeHHOr'0 MaTepuasia I10 TeMe 1 h ) hool.ed /
"BriCOKOMOEKY/IsIpHbIe COeIMHeHus " tps://myschool.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME
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11 KV/TIACC

KosmmuecTBO uacoB

J/eKTpoHHbIe U poBbIe

Ne T KOHTOOMLHELe JlaTa o0pa3oBare/ibHbIE
eMa ypoka
n/n P Bcero P Ipakrideckue usydeHusi | Pecypchbl
padoThI padoThI
Atom. CocTaB aTOMHBIX si7iep. Bubmioreka IIOK
1 o 1
XUMHUYECKUH 3jieMeHT. M30Tomnbl https://mvschool.edu.ru
5 CTpoeHue 3/1IeKTPOHHBIX 000/10UeK 1 bubmmoreka IIOK
aTOMOB, KBaHTOBbIE UHC/Ia https://myschool.edu.ru
Knaccudukaiysi XuMU4eCcKuxX 3/1eMeHTOB bubmmoreka IIOK
3 1
(s-, p-, d-, f-anemenTs) https://myschool.edu.ru
4 Pacripesienienre 3/1eKTPOHOB T10 aTOMHBIM 1 bubmioTeka IIOK
opbuTansim https://myschool.edu.ru
OJIeKTPOHHbIe KOH(Urypalu aTOMOB
P Gurypau bubmioTeka 1IOK
5 3/71eMEHTOB B OCHOBHOM u 1 https:// hool.ed
BO30Y)X/JEHHOM COCTOSTHUU {ips://myschool.edu.r
6 OneKTpOHHbIe KOH(PUTypaljiy UOHOB. 1 bubmioTeka 1IOK
D/IeKTPOOTPHULIATeTEHOCTh https://myschool.edu.ru
[Teproanueckuii 3aKOH U
[Tepyoanueckass cUCTeMa XUMHYECKUX Bu6miorexa TTOK
7 anementoB [I. V1. MeHpeneeBa, CBsi3b C 1

COBpPEMEHHOM
aTOMOB

Teopuen CTPOEeHUs

https://myschool.edu.ru
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3aKOHOMepHOCTH U3MeHeHUsI CBOUCTB
XUMUAYECKHUX 3/IEMEHTOB 1 00pa3yeMbIxX

Bbubmioreka LIOK

8 HWMHU TMPOCTBIX U CJIOXKHBIX BELLEeCTB I10 httDs://mvschool_edU.ru
rpyIIaM U repruojiam

9 CucremaTH3als ¥ 000011IeHre 3HaHWH bubmioTeka 1IOK
1o https://myschool.edu.ru
Teme bubmoteka LJOK

https://myschool.edu.ru/

Bup1 xummnueckon cBsizu. MexaHn3Mbl

10 oOpa3oBaHMsI KOBa/IEHTHOMN CBSI3U. Bubmmoreka LIOK
BogopozHast CBsi3b. MeXXMOJIeKy/IsipHbIe https://myschool.edu.ru/
B3aUMO/IeCTBUS
BasieHTHOCTB ¥ BajileHTHbIe BO3MOXXHOCTH

11 aTOMOB. CB$I3b 3/IEKTPOHHOU CTPYKTYPbI Bubmorexa LIOK
MOJIEKYJI C UX reOMeTpUUeCKHUM CTPOeHHUEM https./ / myschool.edu.ru/

1 IIpencraBnenHust 0 KOMITJIEKCHBIX BubmoTeka [IOK
COeJMHEeHUAX: COCTaB U HOMEHKJ/IaTypa https://mvschool.edu.ru/
BemiectBa MOJIEKYJIIPHOIO U

13 HEMOJIeKYJ/IIPHOI'O CTpoeHus. TuIibl bubmoreka LJOK
KPUCTA/TUYECKUX perieTok u https://myschool.edu.ru/
CBOICTBA BeLLeCTB

14 [TonaTue o AUCTIEPCHBIX CUCTEMaX. bubmoreka IIOK
IIpejcTaB/ieHye O KOMIOUIHBIX PaCTBOPax https://myschool.edu.ru/
WctrvHHBIe pacTBOpBI: HAChILL[eHHbIE U

P P H bubmoreka LIOK
15 HEHACBIILIeHHbIe, PACTBOPUMOCTE.

Kpucrannoruzapatst

https://myschool.edu.ru/
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Crnioco6bl BbIpa)KeHHsT KOHLIEHTPAL[UH

bubmoreka IIOK

16
PacTBOpOB https://myschool.edu.ru/
Pemenue 3as1au C MCI10/1b30BaHEM
17 TIOHSATUN bubmoreka LIOK
"MaccoBasi [J0Jis pACTBOPEHHOTO BellecTsa", https://myschool.edu.ru/
"MoJIsIpHas KOHLIeHTpanus"
18 Knaccudukanys U HOMeHKJ/IaTypa bubmoreka LJOK
HEOPraHUYeCKUX BeIeCTB https://myschool.edu.ru/
19 CucteMaTu3anys ¥ 000011[eHre 3HaHUH 110 bubmmoreka IIOK
Teme https://myschool.edu.ru/
KonTponbHast pabota o Temam "CrtpoeHue
aTtoMma. Ileprosgnuecknii 3aK0H 1
bubmioreka LIOK
20 [Teprognueckas crcTeMa XMMHUYECKUX
snemenToB [I. V. Menzeneesa", "CtpoeHue https://myschool.edu.ru/
BeliectBa. MHoroo6pasue Belrjects"
Knaccugukaiuys XuMUUecKux peakLyd B
HeOpraHu4ecKon u OpraHvuyecKon
27 XUMHU. 3aKOH COXpaHeHUsl MaccChbl bubmoteka LIOK
BEIIeCTB;  3aKOH  COXPAaHeHHs U https://myschool.edu.ru/
TipeBpalljeHUs] SHePTUU TPU XUMUUYECKUX
peakLysx
99 TenioBble 3¢ (eKTbl XMMUYEeCKUX peakLivil. Bbubmoteka LIOK
TepMoXyUMHUECKHe YPaBHEHHUSI https://myschool.edu.ru/
23 Brrurciienus 1o ypaBHeHUSIM XUMHUUYeCKUX bubmoteka LIOK

peaKL[I/Iﬁ " TEPMOXUMHWYECKHUM YPDABHEHUAM

https://myschool.edu.ru/
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CKopoCTh  XMMHYECKOW  peakiuu, eé

24 3aBHCUMOCTb OT pa3/UyHbIX ()aKTOpPOB Bubnworexa LIOK
P pos: https://myschool.edu.ru/
Karanus 1 kaTanm3aTopsl * 7
25 ['omorenHble U reTeporeHHble peakliiu bubnuoreka LIOK
https://myschool.edu.ru/
'lv_IpaKTI/ILIECKaH pabora Ne 1 o Teme Bu6moreka LOK
26 BiusHue pa3nuuHbIX (paKTOPOB Ha httos: hool
CKOPOCTb XUMHYECKOH peakiuu’” ttps://myschool.edu.ru/
O6partvMbie U HeoOpaTHMbIe PeaKIvH. bubmioreka LJOK
27
XUMHUECKOe PABHOBECHE https://myschool.edu.ru/
[TpakTrueckass pabora Ne 2 mo Teme
28 "BnusiHue pasnuuHbIX (DaKTOPOB Ha bubnuoreka LIOK
TIO/IOXKEHHe XMMHYECKOT0 https://myschool.edu.ru/
paBHOBecuUs"
DJIEKTPOJIUTUYECKast JUccoLyaliys. bubmioreka LJOK
29
CunbHbIe U c1abble 371eKTpouThl. CTereHb https: //rnyschool.edu.ru/
JMccoLyaLun
VonHoe mipou3BesieHVe  BOJBIL. Cpe,qil Bu6miorexa LOK
30 BOZHBIX pacTBOpPOB. BopopogHsii https: hool.ed /
nokasaresb (pH) pactBopa (tps://myschool.edu.ru
31 I'apponus coneil. Peakiiuu, mpoTeKarolue bubmoreka LJOK
B PaCTBOPAaX 3/1eKTPOJIUTOR https://myschool.edu.ru/
'IT[paKTI/I‘-IECKaH pabota Ne 3 110 Teme Bu6morexa [IOK
32 XUMUYecKue peakljiy B paCTBOpax

3/1IeKTPOJIUTOB"

https://myschool.edu.ru/
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Oxuc/IuTe/TbHO-BOCCTaHOBUTETLHEIE

N bubmoTeka LIOK
33 peakuyy. BaxkHeuilrie OKUC/IATEIN U httos: hool.ed
BOCCTAHOBHTeIH ttps://myschool.edu.ru/
MeTo/1 31€KTPOHHOTO (3/IEKTOHHO- bubmoreka LJOK
34
MOHHOr0) GataHca https://myschool.edu.ru/
DJIEKTPOJIA3 PaCTBOPOB U PacIjiaBOB bubmoreka LJOK
35
BeILIeCTB https://myschool.edu.ru/
36 Pelienue 3a7a4 pa3iMyHbIX TUTIOB bubmoreka LJOK
https://myschool.edu.ru/
37 Pelienue 3amay pa3iMyHbIX TUTIOB bubmoreka LJOK
https://myschool.edu.ru/
CucremaTH3alusi ¥ 00001eHre 3HAHUN 110 bubmoreka LJOK
38 " "
Teme " XUMUUECKHe PeaKL|H https://myschool.edu.ru/
KonTponbHast paboTa 1o Teme bubmoreka LJOK
39 " "
XyUMHYeCKHe peaKiun https://myschool.edu.ru/
[Tonoxxenue HemeTtasnnos B [lepuoguueckon
cucTeMe XUMHYeCcKux 3y1eMeHToB /1. 1. bubmoteka LIOK
40 MeH,ELEJIQEBa U 0COOPHHOCTH CTpOeHuUs ux https://mvschool.edU.ru/
atomoB. Du3MUeCcKye CBOMCTBA HeMeTa/l/IoB . i
Annotponusi HeMmeTa//ioB (Ha mMpuUMepe bubmiorteka LJOK
41
KUC/IOPOJa, cepel, hocdopa U yriaeposa) https://myschool.edu.ru/
Bogopon:  monyuenue, (Qusnueckue U bubmuoreka IIOK
42 5
XMMHYeCKHe CBOMCTBA. I'npu/ibl https://myschool.edu.ru/
["ayoreHsl: HaxoX/eHKe B IIPUPOJE, Bu6miorexa LOK
43 crioco6bl oyyeHusi, pusnueckue u

XUMUUYeCKUe CBOMCTBA

https://myschool.edu.ru/
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lanoreHoBosiopoAbl.  BakHeliive

bubmioreka LIOK
44 KHCJIOPOZICOZIepyKalljie  COeIMHEeHHsT
- https://myschool.edu.ru/
JTab
abopaTopHble U TIPOMBIIIIEHHbIE Bubmorexa LIOK
45 CITOCOOBI TIOTy YeHUSI rajIoreHoB. httns: hool.ed
[TpyuMeHeHMe TaJIoreHOB U UX COeIUHEHUM ttps://myschool.edu.ru/
IT §) Ne 4. P
46 BKP;?TKETI/IIAIII\EEE::HI:IIJB?)?ZMHH ns 1::;: ) Bubmiorexa LIOK
np b " https://myschool.edu.ru/
aJIOTeHbI L A
Kucnopop: nabopatopHsie 1
47 TIPOMBIIIIIEHHBIE CITOCOOBI MOTyUeHus], Bubnmoreka LIOK
u3rueckre U xuMIUECKHe CBoMCTBa. O30H. https://myschool.edu.ru/
[TpumMeHeHMe KUC/IOPOZA U 030Ha
48 OKcup! U IepOKCHU/IbI bubmoreka [IOK
https://myschool.edu.ru/
49 Perienvie 3a1au pasjiMuHbIX TUIIOB bubmoteka LIOK
https://myschool.edu.ru/
Cepa: , )
epa: HaXOXK/IeHHe B TIPUPO/ie, CIIOCOOBI Bubmiorexa LIOK
50 IOy YeH s, pU3NUeCKre U XUMHUECKIe .
cBONCTEA https://myschool.edu.ru/
51 CepoBogiopo/i, Cynbhubl bubmoreka IIOK
https://myschool.edu.ru/
Kucnopogcopepxaiue coeijuHeHUs Cepbl. bubmoreka IIOK
52 o o
OCo6eHHOCTH CBOMCTB CePHOM KUC/IOTHI https://myschool.edu.ru/
£3 [MTpakTrueckas pabota Ne 5. Pemienue bubmioreka LIOK

SKCIIeprMeHTa/IbHBIX 3a444 10 TeMe ”Cepa %1

https://myschool.edu.ru/
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eé coequHeHus"

A30T: HaXOX/jeHHe B TIPUPOJie, CII0COOBI

bubmoreka LJOK

54 ToJTyueHust, GU3NUeCcKre U XUMUYeCcKHe .
CBOMCTBA, AMMHAK, HHTPUJTEL https://myschool.edu.ru/
Kucnopogcogepskaiiye coelMHEHUS a30Ta. bubmoTeka 1IOK
55 . N
OCOBEHHOCTH CBOMCTB a30THOM KUC/IOThI https://myschool.edu.ru/
c6 [IprMeHeHue a30Ta U ero CoeAMHEHU. bubnmoreka IIOK
A30THBIE yA0OpeHus https://myschool.edu.ru/
)] : S 0
ocop: HaxoKJeHre B PUPO/ie, CII0COObI Bu6miorexa [IOK
57 rosiyueHust, Gpu3nuecKre U XUMA4YecKue https: hool.edu.ru/
csorictBa. Pochuael u pochux ttps://myschool.edu.ru
cg Oxkcugel  dochopa, docdopcogepsxariue bubmmoreka IIOK
KUC/10ThI. Cosu HOoCHOPHOI KUCTIOTBI https://myschool.edu.ru/
c9 [TpumeHeHue docdopa 1 ero coeZIMHEHUIA. bubmoreka LIOK
dochopHbIe ya06penus https://myschool.edu.ru/
[Tpaktnueckass pabora Ne 6. PEIJ'_'IEHI/IE Bu6miorexa [IOK
60 9KCTepUMeHTa/IbHBIX 3ajiau 1o Teme "A30T https: hool.ed
1 hocdhop 1 UX COeMHEHUs" ttps://myschool.edu.ru/
Yrnepoj:  HaxoxJeHWe B TpHUPOJe, Bu6miorexa LIOK
61 aJIJIOTPOTHbIe MOAMGUKaALUY; (pusrueckKue https: hool
Y XUMHUUYEeCKHe CBONCTBA, IPUMeHeHHe ttps://myschool.edu.ru/
6 Oxkcup yraepopa(Il), okcup yrnepoga(IV), bubmoreka IIOK
yroJIbHast KUC/IOTA U €€ COMU https://myschool.edu.ru/
63 Perienvie 3ajau pasjiMuHbIX TUIIOB bubmoreka LIOK

https://myschool.edu.ru/
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KpemHuii: HaxoXKaeHUe B IpUpO/ie,

64 Cr1ocoObI ToTyvYeHus, pu3nuecKre 1 Bubmiorexa LIOK
MIIECKIE CBONCTEA https://myschool.edu.ru/
65 Oxkcup kpemHusi(IV), KpeMHUeBasi KUCJIOTa, bubmoTeka 1IOK
https://myschool.edu.ru/
CUJIMKAThl
[TpriMeHeHVie KpEMHMS U €r0 COe/JMHEeHUM. bubmoteka LIOK
66 CrTeKJI0, ero Iojy4eHne, BU/bI CTEK/IA https://myschool.edu.ru/
67 Peluienue 3a/1au pa3/iMuHbIX THUIIOB bubnmoreka IIOK
https://myschool.edu.ru/
Cucremaru3sanus 1 000011jeHe 3HaHUH TI0 BbubmoTeka LIOK
o8 TeMe "HemeTasbr" https://myschool.edu.ru/
69 KonTtposnbHast pabora o Teme bubmmoreka IIOK
"Hemeranbr" https://myschool.edu.ru/
70 AHanus pe3yJbTaToB KOHTPO/IbHOU bubmoTeka LIOK
PpaboThI, KOpPeKIst 060K https://myschool.edu.ru/
ITono>xenve metannos B [lepuoguueckon
CHACTEME XUMUUECKUX 3/IEMEHTOB. Bbubmmoreka LIOK
71 Oco6eHHOCTH CTPOEHMUSI 37IEKTPOHHBIX https://myschool.edu.ru/
obo/0ueK aTOMOB MeTaJl/IOB
O61mue pu3nyeckre CBOMCTBA METAJI/IOB. Bbubmoteka LIOK
72 [IpriMeHeHNe MeTa/IoB B ObITY M TEXHUKE https://myschool.edu.ru/
73 CruiaBbl MeTasu10B. Koppo3ust meTasios bubmoteka LIOK
https://myschool.edu.ru/
74 Perienvie 3a/1au pas/iMuHbIX TUIIOB bubmoteka LIOK

https://myschool.edu.ru/
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OneKTpoXUMHUUeCKUi psij

N bubmoreka LIOK
75 HanpsDKeHUH MeTaJ/I/IOB. O61ue b P hooled /
croco0bl IOy YeHHsl MeTaslyioB {tps://myschool.edu.ru
OOb111ast XxapaKTepyuCTUKa MeTa/lJIoB
[Arpynmel [Teproauueckont CCTEMBbI
XUMHAYeCKHUX 3/ieMeHToB. HaTpuii 1 Kanuii: Bubmoreka LIOK
CBOWCTBA, NpUMeHeHHe TIPOCThIX BellleCTB )
1 UX COeMHEHUM
OO011iast XxapaKTeprUCTUKa MeTaJIJIOB bubmmoreka IIOK
77 .
IIArpymmer [Teprozrueckor cuCTeMbI https://myschool.edu.ru/
XUMHUUECKUX 3/IeMeHTOB. Maruui u
KaJIbL[Wii: Tlo/yueHre, husnueckue U
XUMHYeCcKre CBOWCTBA, MPUMeHeHue
TIPOCTHIX BeIleCTB U UX COe/IMHeHUN
78 JKEécTKoCTh BOZIBI U CTIOCOOBI €€ yCTpaHeHust bubmoreka LIOK
https://myschool.edu.ru/
79 AtoMUHMI: TIoSTyueHue, pusnyeckre 1
XUMUYEeCKHe CBOMCTBA, IPUMeHeHHe
AmMdoTepHbIe CBOMCTBa OKCHA U
80 TUJIPOKCHIa alIFOMUHUS, bubmioreka LIOK
T POKCOKOMIIIEKCHI a/TFOMHWHUS, UX httDsz//mvschool.edu_ru/
TpYMeHeHue i .
81 Perienue 3a7a4 pa3iMuHbIX TUIIOB bubmoreka [IOK

https://myschool.edu.ru/
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ITpakTrueckasi pabora Ne 7. PerieHue

bubmuoreka IIOK

82 9KCIIePUMEeHTA/IbHBIX 3a/a4 I10 TeMe
" " https://myschool.edu.ru/
MeTansl T/1aBHBIX TOATPYMI
OO6i11ast XxapakTepyCTHKa METasl/IOB
a3 no6ouHbIx noArpyr (B-rpymm) bubmuoreka LIOK
[TeproyuecKoi CUCTEMbI XUMUUECKUX https://mvschool.edu.ru/
3/1eMeHTOB
84 ®du3nueckKre U XMMUUeCKre CBOUCTBA bubmoreka LIOK
XpoMa U ero CoeJUHeHUH, UX PUMeHeHHUe https://mvschool.edu.ru/
Baknenime coeiHeHus1 Maprasiia.
A pramm bubnuoreka LIOK
85 [lepmaHraHat Kajausi, ero OKUC/IUTe/IbHbIe h hool.ed
CBOMCTRA ttps://myschool.edu.ru/
dusnyeckre U XMMUUECKHe CBOMCTBA
. bubnuoreka LIOK
86 JKejiesa v ero coeziuHeHui. Ilonyyenue u h p hool.ed /
IIpUMeHeHre CIUIaBOB JkKeJle3a {ps://myschool.edu.ru
87 dusnyeckre U XMMUYeCKHe CBOMCTBA MeJy bubmoteka LIOK
u https://myschool.edu.ru/
eé coeJMHeHUH, X TPUMeHeHHe
du3nueckre ¥ XMMUYeCKre CBOMCTBA
88 . Bubmoreka LIOK
L[MHKa U ero CoeZiJMHeHNH, X IpUMeHeHHe.
https://myschool.edu.ru/
I'nipOKCOKOMILIEKChI LIUHKa g
[MpakTrueckast pabota Ne 8. Perenue
p p bubmmoreka IIOK
89 9KCIIep¥MeHTaJIbHBIX 3a7iau 10 Teme https:// hool.ed /
"MeTasuibl TOOOYHBIX TTOATPYIIT" ltps://myschool.edu.ru
90 Pelienuve 3a/1au pas/iMyuHbIX TUIIOB Bubmioreka IIOK

https://myschool.edu.ru/
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O06o0061eHMe u CUCTeMaTH3alys

o1 bubmmoreka IIOK
VW3yYeHHOTO0  Marepuaja 1O  TeMe
i~ " P https://myschool.edu.ru/
MeTtasnsl =
92 KonTponbHast pabota o Teme "MeTtanib" bubmoTeka LIOK
https://myschool.edu.ru/
Ananus pe3yJibTaToB KOHTPOJIbHOM bubmioTeka LIOK
93
paGoTBI, KOPPEKLysi OLIMOOK https://myschool.edu.ru/
Posb xumun B 0becrieueHUH yCTOMUHBOTO
y bubmmoreka IIOK
94 pasBuTHSA YesoBeuecTBa. [loHsATHE O httos: hool.ed
Hay4HbIX MeTO/lax UCC/IeJOBaHNUs BelleCTB ttps://myschool.edu.ru/
Hayunblie TIPUHLUIIBI OpraHu3aLu
XUMHUYECKOr0 TIPOM3BO/ICTBA. bubmmoreka LIOK
95
[IpOMBIILIEHHBIE  CIIOCOOBI MOy YeHHUs] https://myschool.edu.ru/
Ba)KHEUIILIX BeIeCTB
96 XVMHUUeCKOe 3arpsi3HeHue OKpyKarolen bubmmoreka LIOK
Cpe/ibl U ero ToC/Ie/|CTBISA https://myschool.edu.ru/
XuUMUS Y 37I0POBbE YeI0BeKa. bubmioTeka LIOK
97
JlekapcTBeHHbIE CPe/CTBA https://myschool.edu.ru/
98 Xumust vy, Posib XuMuu B 06ecrieueHnu bubmioTeka LIOK
MUILEBO} Ge30MacHoCTH https://myschool.edu.ru/
0 KocmeTtnueckue v nap@romMepHbie Bu6moreka [IOK
CpeJCTBa.
PeA https://myschool.edu.ru/
BriToBas xumus * i
XI/IMI/IHU B CTPOUTEJLCTBE. Bu6mmoreka LOK
100 Baxueriive CTpOUTEe/IbHBIE u h ./ hool.ed /
KOHCTPYKLIMOHHEIE MaTepuabl tps.//myschool.edu.ru
101 X¥MUS B CeIbCKOM XO35IMCTBe. bubmoreka LIOK
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Opranuueckrie 1 MUHepajIbHbIe YA00peHust

https://myschool.edu.ru/

102

Cucremaru3sanys U 060011eH1e 3HAHUH 110
Teme

bubnuoreka IIOK
https://myschool.edu.ru/

OBIIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

102
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YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI V151 YYHEHUKA

EpemuH B.B., Kyssmenko H.E., Tepenun B.U., [Ipo3gos A.A., JIyHuH

B.B./mioz pen. Jlynuna B.B. Xumus (yriybineHHbI ypoBeHb). 10 Kiacc. - M,

Hpoda, 2022

METOINYECKHWE MATEPHUAJIbI V11 YUUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_typ

e-metodicheskoe-posobie/

IIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI
CETHUN

MHTEPHET

bubmoteka 11OK https://m.edsoo.ru
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