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INOACHUTEJ/IbHASA 3AIIMCKA

[lporpaMmma 10 XWUMHUHM Ha YpPOBHe CpefHero o001jero o0pa3oBaHUs
pa3paboraHa Ha ocHOBe PegepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «00
obpa3zoBanuy B Poccuiickoit @ezmepaiium», TpeboBaHU K pe3ynbTraTaM OCBOEHUS
denepaspHON 00pa3oBaTesibHOM TMpPOrpaMMbl  cpefiHero o6iero o6pa3oBaHus
(®OIT COO), nmnpeacraBneHHbIx B  dDesepaJbHOM  TOCYapCTBEHHOM
obpasoBaTtesibHOM ctaHzapre COO, ¢ yuérom KoHieniuu mpernoaBaHus
yueOHOTO TIpeMeTa «XHMUsl» B 0Opa3oBaTe/bHbIX OpraHu3aiusax Poccuiickoi
denepalii, peanu3yOIIMX OCHOBHble 00Opa3oBaTesibHble TIPOTpaMMbl, WU
OCHOBHBIX TMOJIO)KeHUW «CTpaTeruy pasBUTHS BOCIUTaHUs B Poccuuickou
®egepauyu Ha miepuop, a0 2025 roga» (Pacnopsbkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBy TMOAX00B K pa3paboTKe MpOrpamMMbl TI0 XWUMWUU, K OIpefe/eHUI0
o01ielt cTpareruu oOyueHHsl, BOCIIUTAHUS U PA3BUTHS 00YyUarOIIUXCs CPeICTBaMH
yuebHoro npeaMeTta «Xumusi» Ay 10—11 KrnaccoB Ha 6a30BOM ypOBHe COCTaBU/IU
KoHILenTyasbHble TosiokeHUs: PI'OC COO o B3auMo0OyCIOBIEHHOCTH lLiesei,
cofiepkaHusi, pe3y/ibTaTOB o0OyueHUs] W TpeOOBaHWN K YPOBHIO TIOJTOTOBKU
BBIITYCKHUKOB.

XrMHueckoe oOpa3oBaHue, roJjiyyaemMoe BbIITyCKHUKaMH
ob61mieobpa3oBaTesibHONM  OpraHM3alliy, SIB/ISETCS HEOTbeM/IEMOM UacThi UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalloM peaju3alud  Ha
COOTBETCTBYIOIIleM eMy 0a30BOM YpOBHe K/HOUeBbIX LIeHHOCTeH, TIPUCYILUX
L[eJIOCTHOM CHUCTeMe XHWMHUYeCKoro o6pa3oBaHus. OTU 1[€HHOCTH KacaroTcs
TI03HAHMS 3aKOHOB MPHUPO/bI, (POPMUPOBAHUS MHUPOBO33PeHHs U 00IIel KyIbTyphI
Ye/IOBeKa, a TaK)Ke IKOI0rruueCcKr 000CHOBaHHOTO OTHOIIIEHHsSI K CBOEMY 3710POBbIO
W TIpUpoAHON cpefie. Peanusyercss xuMuueckoe oOpa3oBaHre 00ydYaroIMXcs Ha
ypOBHe cpefHero obOijero o6Opa3oBaHusi CpeACTBaMH YyuyeOHOro rpeaMeTa
«XWMHUS», COJEpP’KaHWe M TOCTPOEHMEe KOTOPOro OIpe/iesieHbl B Mporpamme 1o
XUMUU C YUETOM CrieliU(UKU HAyKH XUMUH, e€ 3HaueHUs B TI03HaHWUU TPUPO/bI U B
MaTepHabHOMN >KU3HU 00I1[eCTBa, a TaKKe C YUETOM OOLIUX Liesiell ¥ TIPUHLIUIIOB,
XapaKTepU3yIOL[UX COBPEMEHHOe COCTOSIHUe CHUCTeMbl CpeJgHero oOiero
obpa3oBanust B Poccutickoii defepariuu.

XUMUSI KaK 3JIeMeHT CUCTeMbI eCTeCTBEHHBbIX HayK WTpaeT 0Cco0yio posib B
COBpPeMEeHHOW IMBWIM3AI[MH, B CO3JMAHUM HOBOM 0a3bl MaTepyaTbHOM KY/BTYPHI.
OHa BHOCUT CBOM BKJIaJ, B ()OPMHUPOBAHWE PaLlMOHATBHOTO HAYYHOT'O MBILLIEHUS,
B CO3/laHHE LIeJIOCTHOTO TIpeCTaB/eHust 00 OKpysKarollleM MUpe Kak O eIUHCTBe
TIpUPOZIbI U YesioBeKa, KOTopoe (OpPMUPYeTCS B XMMUM Ha OCHOBE MOHHWMAaHUS
BelLleCTBEHHOI'O COCTaBa OKPY’KAroIero Mupa, OCO3HAaHWS B3aUMOCBA3U MEXIY
CTPOEHUEM BellleCTB, UX CBONCTBaMHU Y BO3MOXKHBIMU 00/1aCTIMU TIPUMEHeHUS.



TecHO B3auMOJeHCTBYsl C JPYTMMHU eCTeCTBeHHbIMU HayKaMH, XMMUsl CTaa
HEOTheMJ/IEMOM UaCThbi0 MUPOBOW KY/BTYpbl, HEOOXOAUMBIM YCIOBUEM YCITIeIITHOTO
TPyZla U JKU3HM KaXkAoro useHa oOiiectBa. CoBpeMeHHas XWMHs KaK Hayka
co3yjiaTeNbHasl, KaK HayKa BBICOKMX TEXHOJOTUM Harpap/ieHa Ha pelleHue
rmoba/bHBIX TPO0/IeM yCTOWYMBOTO DAa3BUTHS UejlOBeUeCTBA — ChIPbEBOM,
9HEepreTUYe CKOU, MHUIIEeBOM, 3KOJIOTMUeCcKoi 6e301acHOCTH M OXpaHbl 37[0POBbSI.

B cooTBeTCcTBUM C OOLMMU 1e/ISMM W TIPUHLUAIIAMU CpeJHero o0iiero
obpa3zoBanus cofepskaHue rpeaMera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHb
W3yueHus]) OPUEHTHPOBAHO TIPeUMYIIIeCTBeHHO Ha OOIIeKy/IbTYPHYIO TTOATOTOBKY
oOyuaroluxcsi, HeoOXOAWUMYI0 UM i BbIpAaOOTKM  MHPOBO33pPeHYeCKHX
OpPUEHTUPOB, YCHEIIHOT0 BK/KOUEHUs] B JKU3Hb COL[MyMa, TPO/IOJKEHUST
o0Opa3oBaHus B pa3/IMUHBIX 00/1aCTSX, He CBSI3aHHBIX HETIOCPeAICTBEHHO C XUMHEH.

CocTaBisOmUMUA ~ TIpeiMeTa «XUMHUsD»  SIB/ITIOTCA  0a30Bble  KypChl —
«Oprannyeckasi xumusi» M «OOlljasgs ¥ HeopraHuyeckasi XWMHsI», OCHOBHBIM
KOMIIOHEHTOM CO/IepP>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 06a30BOM HayKW: CHCTeMa
3HAHUH 110 HeOpraHWUeCKOW XUMUH (C BK/TIOUEHWEM 3HaHWM U3 0O0Iel XUMHUH) U
OpraHhuyeckor XxvMuu. @OpMHUpPOBaHWE NAHHOM CUCTEMbl 3HAHWW MPU U3yUYeHUU
npegMeTa obecrieurBaeT BO3MOXKHOCTb pacCMOTpeHHs Bcero MHoroobpasusi
Bell[eCTB Ha OCHOBe OOII[MX MOHSATUM, 3aKOHOB Y TEOPU XUMUH.

CTpykTypa cofepkaHusi KypcoB — «OpraHuueckass xumus» U «OOijass u
HeopraHuyeckass XuUMHs» C(OpMHpOBaHa B TporpaMme MO XWUMHM Ha OCHOBE
CUCTEeMHOTO TIoAXoJa K Wu3yuyeHMIO YyueOHOro Marepuana u oOyc/oBieHa
HUCTOpUYECKM  O00OOCHOBAaHHBIM  pa3BUTHEM 3HAaHMW Ha  OMNpejleIEHHBIX
TeOpeTUYeCKUX YypOBHSX. Tak, B Kypce OpraHMYeckoM XUMHU BelleCTBa
paccMaTpyBalOTCSl Ha YPOBHE KJ/IaCCUUYeCKOM TeOpUU CTPOEeHUs] OpraHuuecKux
COelMHEeHWW, a TakKe Ha YpPOBHE CTepPeOXVMMUUECKUX U  3JeKTPOHHBIX
ripe/icTaB/ieHdid 0 cTpoeHuM BellecTB. CBefleHUss 00 wu3yuaeMbIX B Kypce
BeIlleCTBaX JAlOTCS B Pa3BUTHH — OT YIVIEBOJOPOOB /10 CJIOKHBIX OMOIOrHYeCKH
aKTHMBHBIX COeIMHeHUW. B Kypce opraHuueckod XWMWUM TI0/y4alOT pa3BUTHE
chopMUpOBaHHbIe Ha YPOBHE OCHOBHOTO 00iiiero obpa3oBaHusi MepBOHaya/bHbIE
rpe/iCTaB/eHHs O XUMHYEeCKOM CBS3H, KlacCU(UKaAI[MOHHBIX MPU3HAKax BelleCTB,
3aBUCHMMOCTU CBOMCTB BeIlleCTB OT UX CTPOEHUSI, 0 XUMUUECKOU peakLIiu.

[Tog HOBBIM yIVIOM 3peHUsI B TipeiMeTe «XWMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCss U3yueHHbIE Ha YpOBHe OCHOBHOrO 00ilero o6pa3oBaHUs
TeopeTUYeCKu Marepuan M (aKTOJOTUUeCKWe CBeJileHHWs O BelllecTBax U
XUMHWUECKOM peaki[uu. Tak, B UaCTHOCTH, B Kypce «OOljasi u HeopraHudeckas
XUMUs» 00ydarol[uMCsl TIPeJOCTaB/IsIeTCs BO3MOXKHOCTb O0CO3HaTh 3HaueHHe
TepUOINYeCKOro 3aKoHa C 0OIeTeopeTUUeCKUX W MeTO/O00TMUeCKUX TO3ULIUH,



ry0)ke TIOHATb HCTOPUYeCKoe U3MeHeHWe (QYHKIMUA 3TOro 3akoHa — OT
o6o011arortieit 10 0ObSICHSIOIEH 1 TTPOrHO3UPYIOIIeH.

EfvHas cucTeMa 3HaHHK O BaKHEMIIIUX BeEIleCTBax, X COCTaBe, CTPOEHHH,
CBOMCTBAaxX W TIPUMEHEHHH, a TaKKe 0 XUMHUUYEeCKHX pPeakIUsX, WX CYIHOCTA U
3aKOHOMEPHOCTSIX TIPOTeKaHus MAomosiHsgeTcs B Kypcax 10 u 11 kmaccoB
3/IeMeHTaMHM  CO/Iep>KaHusl, WMEIOIIUMU KY/IbTYPOJIOTMUeCKUM U  TIPUK/IaIHOU
XapakTep. OTHU 3HAaHUS CIIOCOOCTBYIOT TIOHMMAaHHWIO B3aMMOCBSI3M XUMHH C
JPYTUMU HAayKaMH, PacKpbIBAlOT €€ pojb B TI03HaBaTeJIbHOW W TMpaKTHUeCKoi
JesiTe/IbHOCTH  UesioBeKa, CITIOCOOCTBYIOT BOCTIMTAHUIO YBa)KeHHsI K TIPOILeCCy
TBOpYECTBa B 00/1IaCTM TEOPUM W MPaKTUUeCKUX TIPUIOKEHUM XUMUH, TOMOTaroT
BBINTYCKHUKY OpPHEHTHPOBATbCA B OOIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0OsieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYeCKH OCMBICMBATh WHGOpPMAIUo U
TIPDUMEHSATb €€ [/ TIOTIOJTHEeHWS 3HaHWM, pellleHus WHTe/UIeKTyaJbHbIX W
JKCTieprMeHTaIbHbIX UCC/Ie/IoBaTe/bCKUX 3ajiau. B 1jesioM cofiepykaHue yuebHOTO
npegMeTa  «XWUMHS»  JJaHHOTO  YPOBHS  M3YUYeHWs  OPHUEHTHPOBAHO  Ha
dbopmMupoBaHHe y 00ydarolUXCs MHPOBO33PEHUECKOW OCHOBBI i TIOHUMAaHUS
bunocobckux uAel, TakMxX Kak: MaTepuajbHOe eAMHCTBO HEOPraHWUUeCKOTo U
OpraHUYecKoro Mupa, OO0yC/IOBJEHHOCTh CBOWCTB BeIleCTB HX COCTaBOM W
CTPOEHHEM, T103HAaBAaéMOCTb TIPUPOJAHBLIX SIBJIEHWH ITyTEM JKCIIepUMEHTa M
pellleHus] TIPOTHUBOPEUM MeKAY HOBBIMM (haKTaMd U TeOpeTHUYeCKUMH
TIPeJTIOChI/TKAMH, 0CO3HAHWe PO XUMUU B PeIlleHUH IKO0TruecKux npobmiem, a
Take 1pobieM cOepexkeHUs] SHEPreTUUeCKUX PeCyPCOB, ChIPbsi, CO3ZIAHUSI HOBBIX
TeXHOJIOTUM U MaTepuasoB.

B T1utaHe pellleHWs] 3afiad  BOCIWTAHUS, pa3BUTHA U COL[MAM3alUH
o0OyyJaroIuXcsl TIPUHSTHIE TIPOTPaMMOM 110 XWUMHM TIOAXOABI K OIpe/e/IeHHI0
cofiepkaHUsi W TIOCTPOEHUs TipefiMeTa TpeAycMaTpyBaiOT (GOpMHUPOBaHUe
YHUBEpCaIbHBIX YUeOHBIX ZeMCTBUM, UMEIOIINX 0a30BOe 3HaUeHHe /I Pa3TuUHBIX
BUJIOB JIeSTe/IbHOCTH: pellleHusi mpobsieM, TOWCKA, aHanu3a U 00paboTKH
vHbopMaIuy, HeoOXOAWUMBIX [Jjisi TIPUOOpeTeHHs] OIbiTa TIPAKTUUeCKOW U
WCCIe[IoBaTeIbCKOM  ZIeSITe/TbHOCTH, 3aHUMarollled Ba)kHOe MeCTO B T103HAHUU
XUMHH.

B mpakTyKe TmMperofilaBaHUs XWUMHM KaK Ha YpOBHE OCHOBHOTO OOIIero
obOpa3oBaHus, TaK U Ha YPOBHE cpefHero obiijero oOpa3oBaHMsl, IIPH OMpeeIeHUH
cofiepKaTe/TbHOW XapaKTePUCTUKU liefiell U3yuyeHUs TpefMeTa HarpaB/ieHUeM
TIePBOCTETNIeHHOW 3HAUMMOCTH TPAJUIMOHHO TPU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHWUECKOM HayKu KakK 00/IaCTH COBPEMEHHOIO eCTeCTBO3HAHHS, MpaKTHUeCKoH
JesiTe/IbHOCTH YejioBeKa M KaK OIHOTO M3 KOMITOHEHTOB MHPOBOM KyabTyphbl. C
MEeTOAWUYeCKOM TOUKWA 3pEeHMs TaKOM MOJX0J K OIpeJe/IeHUI0 1iejield W3yueHUs
TIpeIMeTa SIB/ISIeTCS BITOJTHE OMpaBAAHHbIM.



CorlacHO J@HHOW TOYKe 3peHHsl IVIaBHBIMU I[eJIAMU HM3yueHHs TipeMeTa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 -11 k/1.) SIB/SITOTCS:

* (opmMUpOBaHHE CHUCTeMbl XUMHWUECKHMX 3HAaHUM KaK BaKHeUIleun
COCTaBJISIFOLLEM eCTeCTBeHHO-HAayYHOM KapTHWHBI MUpa, B OCHOBe KOTOpOWU
Jie)KaT KiroueBble TOHATHS, (yHJaMeHTabHble 3aKOHbI U TEOPHUH XUMUH,
OCBOeHHe si3blKa HayKd, YCBOeHWe W TIOHMMaHHe CYIIHOCTH JOCTYIHbIX
0000111eHNII MUPOBO33pEHUYECKOr0 XapakKTepa, O3HaKOMJIeHWe C WCTOpuel
WX pa3BUTHS U CTaHOBJIEHUS;

* (opmupoBaHHWe U pa3BUTHe TIPeJCTaB/IeHH 0 HAyUYHBIX MeTO/ax IMO3HaHUs
BellleCTB W XUMHUUEeCKHUX peakiuii, HeoOXOAUMBbIX mJisi TpruobpeTeHuUs
yMeHUN OpHeHTHPOBAaThbCS B MHUpe BeIeCTB U XUMHUeCKUX SIBJIeHUM,
MMeIOIIUX MeCTO B MPUPO/ie, B IPAKTUUECKON U TTOBCeHEBHOM >KU3HU;

® pa3BUTHE YMeHUM U CTIOCOO0B JesiTe/IbHOCTH, CBSI3aHHBIX C HaO/toieHeM 1
0o0bsiICHEHHeM XHMMHYeCKOro JSKCIlepuMeHTa, COOJtofieHreM — MpaBuil
6e3ormacHoro obpariiieHusi ¢ BelrjeCTBaMH.

Hapsiny ¢ 5TuM, cofepykaTesibHasi XapakKTepUCTHKa Liesied U 3aad U3ydyeHUs
TpegMeTa B IpOrpamMMme 10 XMMUW yTOUHeHa U CKOPPeKTUPOBaHa B COOTBETCTBUM C
HOBBIMH TPUOpPUTETAaMM B cUCTeMe cpefHero obiiero obpasoBaHus. CeroiHs B
TipernofilaBaHuK XUMHUH B 00JIbIIIel cTereHu OTAaéTCs TIpe/iNouTeHre TpaKThye CKOM
KOMIIOHEHTe  cofiep)KaHust o0yueHWs, OpUeHTUPOBAaHHOW Ha  TOATOTOBKY
BLIITYCKHUKA 00ITle00pa3oBaTe/ibHOM OpraHu3alviM, BIIajlelollero He Habopom
3HaHUM, a (YHKIMOHAMLHONW TPaMOTHOCTBIO, TO eCTh CI0Cco0aMU U YMeHUSIMU
aKTHMBHOTO TIO/TyYeHUs] 3HaHUM U TIPUMEeHEeHUsI UX B peabHOM >KU3HU ISl pelieHus
MpaKTUUeCKUX 3a/jau.

B cBsi3u C 3TUM TIpU U3y4yeHUM TipefMeTa «XUMMS» [TOMUHHDPYIOIlee
3HaueHue MpHUOOpeTaroT Takue 1ieJiu U 3a/laui, Kak:

azianTainusi obyJaroluxcs K YCJIOBUSM AUHAMUUHO Pa3BHBAIOLETOCS MUPa,
dbopMupoBaHue  UHTE/NIEKTyalbHO  pa3BUTOW  JIMYHOCTHM, TOTOBOM K
camo00pa30oBaHUI0, COTPYAHUUECTBY, CaMOCTOSITeJTbHOMY TPHUHSATHIO TPAMOTHBIX
pellieHNi B KOHKPETHBIX >KU3HEHHBbIX CUTYal[UsiX, CBA3aHHBIX C BeI[eCTBaMHU U UX
TIpUMeHeHueM;

dbopmMupoBaHre y  0Oydarol[UXCs  K/IOUEBBIX  HABBIKOB  (K/TFOUEBBIX
KOMITeTeHI[WM), HMEIOI[UX YHHBepcalbHOe 3HaueHWe [ PA3/IUuYHBbIX BH/OB
JesITeTbHOCTH: pellieHus1 mpobsieM, MoMCcKa, aHaau3a U 06paboTku nH(opMaluy,
HeoOXOAUMBIX [jis TIpUoOpeTeHUsi OMbITa JeATelbHOCTH, KOTOpas 3aHHMaeT
Ba)XHOE MeCTO B T[0O3HaHMM XWMWUM, a TakxkKe [l OLEHKA C TO3ULUU
9KOJIOTUUECKOW 0e30MMacHOCTH XapakTepa BJIMSHUS BeI[eCTB U XUMHUUeCKUX
TIPOL[eCCOB Ha OpraHU3M uYejioBeKa U TIPUPOJIHYIO Cpeay;



pa3BUTHE TI03HABaTe/SbHBIX WHTEPEeCOB, WHTE/UIEKTya/lIbHbIX U TBOPUECKHUX
criocobHOCTel 00yJaroIMXCsi: CIIOCOOHOCTH CaMOCTOSITeTbHO IMPHUOOpeTaTh HOBLIE
3HAHUS 110 XMMHWU B COOTBETCTBUM C JKU3HEHHBIMU ITOTPeOHOCTSAMMU, UCIT0/Ib30BaTh
coBpeMeHHbIe MH(POPMAIIMOHHBIE TEXHOJOTHH /IJIsi TIOMCKA M aHa/m3a y4eOHOU U
Hay4YHO-TIOMY/IIPHOM MHPOPMAaLIMA XMMHUUeCKOTO CO/lePyKaHKSs;

dbopMupoBaHUe U pa3BUTHE y 00yUarOIIUXCS aCCOLMaTUBHOTO U JIOTUUECKOTO
MBIIIIeHUS], Hab/TFojaTeTIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOpbIe 0COOEHHO
HeoOXOZMMBI, B YaCTHOCTH, TIPU TJIAHUPOBAaHWM U TIPOBEJEHUM XHUMHUECKOTO
9KCTIepUMEHTa;

BOCTIMTaHWe y oOyuarouuxcs yOexaEHHOCTM B  T'YMaHUCTHYeCKOU
HanpaB/eHHOCTH XUMHHU, e€é Ba)KHOW POJM B PeIleHHH IT00a/lbHBIX Mpobiem
paLMOHABHOTO TIPUPO/OTIO/Ib30BaHMsl, TIOTIOTHEHNSI SHEPreTHUeCKUX peCypCcoB U
COXpaHeHHUs] TIPUPOJHOTO DPABHOBECUs], OCO3HaHWS HeoOXOAUMOCTH Oepe)KHOTO
OTHOILLIEHUSI K TIPUPOZie M CBOEMY 37I0POBbIO, a TakXke TMPUOOpeTeHUsl OIbITa
WICTIO/Tb30BAHMS TIOJTyUEHHBIX 3HAHUM [/ TIPUHSTUS TPAaMOTHBIX peIleHud B
CUTYyaIUsIX, CBI3aHHBIX C XUMUUYECKUMU SIBJIEHUSIMH.

B yueOHOM II1aHe cpeaHero oOIero oOpa3oBaHUSI TpeAMET « XHUMHS»
0a30BOr0 YpOBHSI BXOAWT B COCTaB TpeAMeTHOU 06sacTu «EcTecTBeHHO-HayuHbIe
TIPeIMEThI».

OO011jee YKMC/I0 YaCOB, OTBEAEHHBIX /IJIS1 M3yUeHHsI XUMHH, Ha 6a30BOM ypOBHE
cpenHero obimero obpa3oBaHus, cocrtaBnser 68 uacoB: B 10 kmacce — 34 yaca (1
yac B HeJlento), B 11 knacce — 34 yaca (1 yac B HejiesTto).



COAJEPXXAHUE OBYUYEHUSA
10 K/TACC
OPI'AHNYECKASA XNUMUA

TeopeTnueckue 0CHOBbI OpraHUYeCKON XUMUH

[IpeameT opraHWueCKOW XMMUM: eé BOSHUKHOBEHUWe, pa3BUTUe U 3HAUeHHe B
MO/TyUYeHUW HOBBIX BeIlleCTB W MarepuasioB. Teopus CTpPOeHUs OpraHhuyeCKHAX
coenvHeHuid A. M. ByTiepoBa, eé 0oCHOBHbIe MookeHUsi. CTPYKTYpHbIe (hOpMYJIbI
OpraHhuyeCcKux BellecTB. lomosorusi, wu3oMepus. XHMHUYecKas CBA3b B
OpraHhuYeCKUX COeJIJMHeHUsIX — OJ[MHapHbIe 1 KpaTHbIe CBSI3U.

[IpencraBneHre 0 KjaacCU(PUKALIMM OpraHWYecKux BeljecTtB. HoMmeHk/aTypa
OpraHhuYeCKHWX COeJWHEHUM (cucTeMaThueckas)) W TpUBHUAa/IbHble Ha3BaHUS
Ba)KHEUIIINX TpeJCTaBUTeeN K/1aCCOB OPraHMYeCKUX BeleCTB.

OKcrnepyuMeHTa/lbHble MeTO/Ibl M3yueHMWsl BelleCTB W UX I[peBpallleHUi:
O3HaKOMJIeHHe C oOpasllaMyd OpraHWYeCKHWX BeI[eCTB W MaTephajaMd Ha HX
OCHOBe, MO/Ie/TMDOBAaHME MOJIEKY/l OpraHWYeCcKUX BeIlecTB, HaOmofeHre W
OnMcaHue NeMOHCTPALMOHHBIX OMBITOB MO TPeBpaLeHHI0 OPraHUYeCKUX BeleCTB
TIpU HarpeBaHuU (T1aB/ieHre, 00yT/IMBaHe U TOPEHUe).

YrneBopopoabl

AJIKaHBI: COCTaB W CTpPOeHMWe, TOMOJIOTUUeCKUM psifi. MeTaH W 3TaH —
TPOCTellie TIpe/ICTaBUTe/IM alKaHOB: (U3WUeCKMe W XUMHUeCKrhe CBOMCTBA
(peakuuu 3aMellleHWs] U TOpPeHUs), HaXOXK[eHWe B TMpUpofe, TOIyueHue U
TIpUMeHeHue.

AJIKeHBI: COCTaB M CTPO€HHe, TOMOJIOTUYEeCKUM psifi. DTUIeH W MPOIWJIeH —
MPOCTelllie TIpe/ICTaBUTe/IM a/lKeHOB: (PU3Muyeckrue W XHWMUUeCKHe CBOWCTBA
(peakuMu TUAPUPOBAHUS, TaJlOTeHWPOBAHUS, TUJApATaliu¥, OKUC/IEeHUs U
MO/IMMEePU3aLuM ), MOyUYeHre U IpUMeHeHue.

AnkanveHsl: OytaaueH-1,3 U MetunOytagueH-1,3: CTpoeHUe, BaKHeMIIIVe
XUMHUECKHe CBOMCTBA (peakuusi rnonumepusanuu). [lonyueHne CHHTeTHYeCKOTO
KaydyKa U pe3uHbl.

AJNKUWHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUs, TOMOJIOTHUECKHH psiJl. ATjeTH/IeH
— TIPDOCTeMllIMi MpeACcTaBUTeNb aJKWHOB: COCTaB, CTPOeHUe, (Quanueckue U
XMMHUeCKHe CBOMCTBA (peakuuy TMAPUPOBaHUS, rajJOreHUPOBaHUs, TM/paTalvy,
ropeHus), TolyueHre U NpuMeHeHue.

Apenbl. beH3os: cocTaB, cTpoeHue, (U3MUeCKHe YW XUMHUYECKUe CBOMCTBA
(peakuyy rajOreHWpOBaHWs M HUTPOBaHUS), MOMyUeHWe U npumeHenue. Toayon:
cocmas, cmpoeHue, ¢u3uyeckue U  Xumuueckue ceolicmea  (peakyuu
24/1026HUPOBAHUS U HUMPOBAHUSl), NojAy4YeHue U npumeHeHue. TOKCUYHOCTb



apeHOB. [eHeTHuecKasi CBs3b MeXXJy YIVIeBOAOPOJAMH, TpUHAZJIeKAIUMU K
pa3/IMYHbIM KJlacCaM.

[IpypogHble WCTOYHUKM YIJIeBOAOpPOAOB. IIpyUpoaHbIA Ta3 M MOMNYTHbIE
HedTsHble Ta3bl. HedTh u eé mpoucxoxzaenve. CriocoObl mepepaboTku HedTH:
TeperoHKa, KPEeKWHIr (TepMUYeCKUM, KaTaJUTUYeCKuil), mnuposn3. [IpoayKTbl
nepepaboTKy He(TH, WX MPUMeHeHHe B TIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIIM
yTOJb U TIPOAYKTHI €ro repepadoTKy.

OKCIlepUMeHTa/IbHble MeTO[bl H3y4YeHWsl BellleCTB W WX MpeBpalleHuN:
03HaKOMJIeHHe ¢ obpasijaMu TIacTMacc, KayuyKoB U pe3uHbl, KosuteKiu «HedTb»
U «Yroib», MOAe/NMpPOBaHUE MOJIEKY/ YIJIEBOAOPOZAOB U TajoreHONpPOU3BOAHBIX,
TIpOBeZieHNe MIPaKTUUeCKoi paboThI: Mo/lyueHre 3ThieHa U M3yueHre ero CBOMCTB.

PacuétHblie 3a7jaun.

BbruricsieHWss TI0 ypaBHEHHIO XWUMHUECKOM peakiuud (Macchl, 0O0bEMa,
KOJIMYeCTBa MCXOJHOTO Bell[eCTBa WM TPOAYKTa peaklUM IO W3BeCTHbIM Macce,
00bEMY, KOJIMUECTBY OJJHOTO M3 UCXOJHBIX Bell[eCTB WU MPOAYKTOB PeaKLvH).

Kuciopoacoaepikaiye opraHuyecKue coeJHHeHus!

[IpemenbHbIe ONHOATOMHBIE COWPTHL. MeTaHOM Y 3TaHOM: CTpPOEHUe,
¢u3nuecKkie M XUMHUYeCKWe CBOMCTBa (peakLMM C aKTUBHBIMM MeTasljlaMH,
rajJioreHOBOIOPOJiaMy, TOpeHHe), TNpHMeHeHWe. BomopogHble CBA3M  MeXAY
MOJIEKY/IaMU CITUPTOB. [leliCTBHe MeTaHO/1a U 3TaHO/Ia Ha OpPraHr3M uesioBeKa.

MHoroatomMHble  COUPTBL.  OTWIEHIVIMKOJb W [JIMLEPUH: CTpPOEHUe,
dbusrueckue M XUMHUYeCKHe CBOMCTBA (B3aMMOJIEICTBHE CO  IIeJIOYHBIMU
MeTa/l/laMM, KaueCTBeHHas peakldss Ha MHOrOaTOMHble CIUpThI). [lelicTBue Ha
OopraHusM yesioBeka. [IprMeHeHue ITIMLepUHA U 3TUJIEHITIUKOIIS.

deHOM: CTpOeHWEe MOJIeKy/bl, (U3NUecKue W XUMUUYeCKhe CBOWCTBA.
TokcuuHoCTh (heHona. [IpumeHeHue GeHoa.

Anpperugpl M KemoHbl. Dopmanbierus, aueTanbAervj:  CTPOEHUe,
(¢r3nUecKkre U XMMHUUYeCKHe CBOWCTBA (peakLuu OKWC/IeHUS U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe peaki[iK), MoyuyeHre U npuMeHeHue.

OfHOOCHOBHBIe TipefiefibHble KapOOHOBbIe KHUC/IOTHl. MypaBbuHasg U
YKCYCHasi KUC/IOThI: CTPOeHHe, (U3NYecKre M XMMHUYeCKHhe CBOMCTBa (CBOMCTBA,
ob1ye AJisi K/acca KUC/OT, peakijusi aTepuUkaliyu), rnoaydeHre U puMeHeHue.
CreapyHOBasi U OJieMHOBasi KWUC/IOThI KakK IPEeICTaBUTeM BBICIIMX KapOOHOBBIX
KUCJIOT. Mbli/a KaK CO/M BBICIINX KapOOHOBBIX KUCJIOT, X MOIOIIlee /lefiCTBHe.

CnoxHble 3QUpbl KakK TMPOW3BOAHbIE KapOOHOBBIX KUC/IOT. [waponus
CJI0KHBIX 3¢UpOB. JKupsbl. ['naponns xxupos. [Ipumenenue xupoB. buonornueckas
POJIb JKAPOB.

YrneBogpl:  cocTtaB, Kiaaccuukalus — yriaeBogoB  (MOHO-, AW- WU
rosiMcaxapubl). ['oko3a — npocTeiinii MOHOCaxapu/j: 0COO@HHOCTU CTPOEeHUsI




MO/eKy/bl, (u3nueckhe W XUMHUYeCKHe CBOHCTBa (B3auMMOZeMCTBUe C
ruapokcuzoMm meau(Il), okucieHMe aMMHauHBIM pacTBOpoM okcuja cepebpa(l),
BOCCTaHOB/IeHWe, Opo)keHHe IJIFOKO3bl), HaxOXK/eHHe B TpHUpoJe, TpUMeHeHHe,
buosoruueckasi posib. @orocuHTe3. PpykTo3a Kak U30Mep T/IHOKO3BI.

Kpaxmasn u 1e/iroo3a Kak NMpUpojHble moivMMepbl. CTpoeHre KpaxMasna u
Le/UTr0/I03bl.  Pu3nueckue W XMMUUeCKHMe CBOWCTBA Kpaxmana (THApO/u3,
KaueCTBeHHasl peakli[ysi C UOZIOM).

OKCrepuMeHTa/lbHble MeTO/Ibl M3yUeHMsl BelIeCTB W UX [peBpallleHUi:
TIpoBeZieHUe, HabOMIO/eHWe YW OMHMCaHWe JeMOHCTPALIMOHHBIX OIBITOB: TOpeHHe
CMUPTOB, KayeCTBEHHbIE DpeakKLMW OAHOATOMHBIX CITMPTOB (OKWCJ€HHEe 3TaHoJIa
okcugoMm Meau(Il)), MHOroaTroOMHBIX COUPTOB (B3aUMO/IeMCTBHE [VIMIIepUHA C
ruapokcuaoM Mmenu(Il)), anpaernoB (OKMC/IeHWe aMMUAaYHbBIM PacTBOPOM OKCH/Ia
cepebpa(l) u ruapokcugom wmeau(Il), B3auMopeMcTBHE Kpaxmanaa C HOJOM),
TIpOBe/leHre TIPaKTHUYeCKOW padOoThI: CBOMCTBA PAaCTBOpa YKCYCHOMN KUC/IOTHI.

PacuétHblie 3amaun.

BbIuricieHWst TI0 ypaBHEHHIO XWUMHUECKOM peakiud (Macchl, 00bEMa,
KOJIMYeCTBa MCXOJHOTO Bell[eCTBAa W/IM TIPOAYKTa peakiuM IO W3BeCTHbIM Macce,
00bEMY, KOJIMUECTBY OJHOTO M3 UCXOJHBIX Bell[eCTB WU MPOAYKTOB PeaKIvn).

A3oTcofepKalle OpraHuyeCcKre CoeJUHeHUSI.

AMMWHOKHCJIOTBEI KaK am(pOTepHble OpraHudeckue coequHeHusi. dusnueckue
Y XMMHWYeCKHe CBOWMCTBA aMHHOKHWCJIOT (Ha MpuMepe ruiuHa). buonorunyeckoe
3HayeHWe aMUHOKUCIIOT. [lenTuapl.

be/ku Kak TIpUPOJHBbIE BBLICOKOMOJEKY/IIpHble coefuHeHHUs. [lepBuuHas,
BTOPWYHAs W TpeTUUHasi CTPYKTypa OeskoB. XWUMHUeCKHEe CBOMCTBA OeJIKOB:
TUIPO/IN3, IeHaTypaliys, KaueCTBeHHbIe peakiiuy Ha besKu.

OKCIlepUMeHTa/lbHble MeTO[bl HW3y4YeHWsl BelleCTB W WX MpeBpalleHu:
Hab/roZieHre U OTMCaHue JIeMOHCTPALIMOHHBIX OITBITOB: JleHaTypalusi Oe/KOB TIpU
HarpeBaHUH, 1IBeTHbIE peaKiuy OeJTKOB.

BbicOKOMOJIeKY/IsIpHbIE COeJUHEeHH s

OCHOBHBIE TIOHSITUSI XMMHUM BbICOKOMOJIEKY/ISIPHBIX CO€JMHEHHH: MOHOMED,
To/IMMepP, CTPYKTYpHOe 3BeHO, CTeleHb MOoJIMMepU3aliiU, CpeIHsIsl MOJIeKy/IsipHast
Macca. OCHOBHbIe METOAbl CHHTE3a BBICOKOMOJIEKY/ISIDHBIX COEUHEeHUuM —
TOIMMePU3aLus Y TTOJIMKOH/IeHC AL

OKCIlepUMeHTa/lbHble MeTO[lbl H3y4YeHMsl BelleCTB W WX MpeBpalleHu:
03HaKOMJ/IeHHe C oOpasilaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacC,
Kay4yKOB.

MeskripeMeTHbIe CBA3U.

Peanu3zanys MeXXIipeIMeTHBIX CBsI3€M MPY U3yUeHHWH OpraHuYeCcKord XWMUU B
10 knacce ocylilecTBaAsieTCsl yepe3 MCMOb30BaHUe KaK OOIUX eCcTeCcTBeHHO-



HayYHbIX TOHSTHM, TaK W TIOHSATUM, SBSIOIIMXCS CHUCTEMHBIMHU [Ji OT/eNMbHbBIX
TIpeJMEeTOB eCTeCTBeHHO-HAayYHOro 1[UK/Ia.

OO611e ecTeCTBeHHO-Hay4Hble TIOHATUS: sIBIeHUe, HAyuHbIA (haKT, TUIOTe3a,
3aKOH, Teopusl, aHa/lu3, CUHTe3, KjacCU(UKalys, TIepUuoJUUHOCTb, HabmoaeHue,
v3MepeHHe, SKCTIePUMEeHT, MOJie/IipOBaHue.

dusukKa: Marepusi, SHeprus, Macca, aToM, OSJIeKTPOH, MOJIeKyIa,
JHEpPreTUUeCKWii ypOBeHb, BeIeCTBO, Teno, O00BEM, arperaTHOe COCTOSIHUE
BeIlleCTBa, (hr3nueckure BeJTMUNHbBI U eJUHUIIBI UX U3MepeHHs.

Buosorusi: KieTka, opraHusM, Ouocdepa, obMeH BellecTB B OpraHu3Me,
doTtocuHTe3, OHOMOTMUEeCKH aKTHWBHble BelljecTBa (Oe/KW, YITIeBOABI, JKUPHI,
(epMeHThI).

l'eorpadusi: MuHepasibl, TOpPHbIe TIOPO/BI, TIOe3HbIE WCKOTIaeMbie, TOTIIUBO,
pecypchl.

TexHosorusi: TIMIIEBble TIPOAYKTHI, OCHOBBI Ppal[MOHAJBLHOTO TMUTAHUS,
MOIOILI[e CPe/ICTBA, JIeKapCTBEHHbIe U KOCMEeTUUYeCKHe TMperaparhbl, MaTepuasbl U3
HCKYCCTBEHHBIX ¥ CUHTETUUYECKHUX BOJIOKOH.

11 K/TACC
ObIIASA 1 HEOPTAHNYECKASA XUMHWSA

Teoperuueckye 0CHOBbI XMMHUHU

XvMuyeckur smeMeHT. ArtoM. fAapo artoma, H30TOMbI. DNeKTPOHHAas
o0osiouKa. DHepreTuuecKre ypOBHM, MOJYPOBHU. ATOMHble opburtanu, s-, p-, d-
s7eMeHTbl. OCOOEHHOCTH pacripe/ie/ieHusi 1eKTPOHOB 10 OpOuTasisiM B aToMax
5/IEMEHTOB T1ePBbIX UeThIPEX NMEePUO/I0B. JNeKTPOHHAs KOH(PUrypaLysi aTOMOB.

[Tepyonnueckuii 3akoH U Ileproguueckasi cucTeMa XUMHUYECKUX 371€MEHTOB
. . MeHgeneeBa. CesA3b MeprOANYECKOT0 3akoHa U [lepuoguueckol CHUCTeMBI
xumMuueckux snemeHToB [I. V. MeHeneeBa ¢ COBpEMEHHOU TeOpUer CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEeHHsI CBOWCTB XUMHYECKHUX 3JIeMEeHTOB W
oOpa3yeMbIX WMH TIPOCTBIX W CJAOXKHBIX BeIlleCTB IO TPyMiaM U TepuofaMm.
3HaueHye MepruoAUYeCKOro 3aKOHa B pa3BUTHUU HAyKU.

CrpoeHune BeljecTBa. XUMHYeCKass CBA3b. Buabl XWMHWUECKOM CBSI3U
(KoBajleHTHasl HemoJIsipHasl W TOJIsIpHasl, MOHHAas, MeTa/uiuyeckas). MexaHU3Mbl
oOpa3oBaHusI KOBAJleHTHOM XHUMHUUYECKOM CBsi3u (0OMeHHBIH ¥ JIOHOPHO-
aKienTopHbil). BomopogHas cBsi3b. BasleHTHOCTh. O/1eKTPOOTPUIATENbHOCTD.
Crenenb okuc/ieHus. VIOHbI: KATUOHBI U @aHUOHBI.

BellectBa  MOJIEKY/IIDHOTO U HEMOJIEKY/ISIPHOIO  CTPOeHMsl.  3aKOH
TOCTOSTHCTBA COCTAaBa BeleCTBa. TUIbl KPUCTA//TMYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BeLECTB OT THIA KPUCTA/I/TMYECKOW PEIIETKY.



[IoHdaTHe O [OucrnepcHbIX cUcTeMax. VICTMHHBIE M KOJUUIOUAHBIE PaCTBOPBL.
Maccosas 1014 BelljeCcTBa B pacTBoOpe.

Knaccudukanms HeopraHuyeCcKux COeJIJMHeHHH. Howmenkiarypa
HeopraHuyeckux BeljecTB. [eHeThueckass CBfI3b HeOpraHUYeCKUX BellleCTs,
TPUHAJIeXKalUX K pa3/IMuYHbIM K/lacCaM.

Xumuueckasi  peakuus.  Kraccudukaiusi — XMMUYeCcKWX — peakUUMd B
HEeOpraHWYeCKOM W OpraHhvYecKOr XMMHUW. 3aKOH COXpPaHEHWsI MacChl BeILeCTB,
3aKOH COXpaHeHUs U NpeBpallleHus1 SHepruu Mpu XMMHUUeCKUX peakLusX.

CKOpOCTh peakiiu, eé 3aBUCMMOCTb OT pa3MuHbIX (akTopoB. ObpaTuMbie
peakuyu. XuMHUYeckoe paBHOBecue. DakToOpbl, BAUAIOLIIME HAa COCTOSHUE
XyuMuyeckoro pasHosecus. IIpunnun Jle [laTense.

OrneKTponutuueckas guccoruanys. CrubHble U ciiabble 31ekTponutsl. Cpesia
BOZHBIX PaCTBOPOB BeLL[eCTB: KUC/Iasi, HeMTpasbHas, Le/I0UHas.

OKuC/IMTeIbHO-BOCCTaHOBUTE/IbHbIE PeaKLUu.

OKCcrepyuMeHTa/lbHble MeTO/bl M3yueHMWsl BelleCTB W X [peBpallleHUi:
JemMoHcTparus Tabmur «Ilepruoguueckas CUCTeMa XUMHAUYeCKUX dieMeHToB /1. W.
MeHjenieeBa», H3yueHHe Moje/ieldl KPUCTA/UTMUECKUX DeIIéToK, HabmofeHne U
oTMcaHre JeMOHCTPAI[MOHHBIX U 1ab0paTOpPHBIX OMBITOB (pa3/ioykeHue MepoKcua
BOZIOpOZia B NPUCYTCTBUU KaTalU3aropa, omnpejiesieHre Cpe/ibl paCTBOPOB BelLeCTB
C TIOMOILBI0 YHUBEPCAAbHOTO WHAWKATOPa, peakUWd UOHHOTO obOMeHa),
TIpOBeZieHre TIPAaKTUUeCKo paboThl «BiusiHUe pa3nuuHbIX (PAKTOPOB Ha CKOPOCTh
XMMHUYECKOW peakLium».

PacuétHblie 3amaun.

PacuéTel 1O ypaBHEHUSIM XUMHUYECKUX peaklydid, B TOM UHUCJIE
TepMOXMMUYECKMe pacuéTbl, pacuéTbl C WUCII0/Ib30BAHMEM TIOHATUS «MacCoBas
[lOJ1S1 BellleCTBa».

Heoprannueckas xummsi

Hewmerannbl. Ilonoxkenuwe Hemetra/sioB B [lepuoguueckoirt  cucteme
XUMHUUeCcKux 3meMeHTOB [I. V. MeHzeneeBa ¥ 0COOEHHOCTU CTPOEHHUSI aTOMOB.
dusnrueckre CBOMCTBA HeMeTa//IOB. AJUIOTPONUS HeMeTa/yioB (Ha TMpuMepe
KHUC/I0pOo/ia, cephbl, hocdopa u yrnepoga).

XVMHUeCKre CBOMCTBAa Ba)XHEUIIMX HeMeTa/l/IoB (Ta/loreHOB, Cephbl, a3oTa,
dbochopa, yrmepomsa U KpeMHUs)) U MX  coeAuHeHUW  (OKCHJOB,
KUCJIOPOACOAep KalluX KUC/IOT, BOAOPOJHBIX COeUHEHUH).

[IpyMeHeHUe Ba)KHEUIIINX HEMeTaslJIOB U UX COeJMHeHUM.

Mertamnbl. Ilonokenve mertannoB B Ileproanueckor crucTeMe XMMHYeCKUX
snemeHTOB [I. V1. MenzeneeBa. OcobeHHOCTU CTPOEHUST 3/IEKTPOHHBIX 000/04eK
aTroMoB MeTasuioB. O61iue du3nueckue cBoiicTBa MeTasioB. CrilaBbl MeTasioB.
ONeKTPOXUMUYECKUW Psifl HalpsKeHUH MeTaJslIoB.



XUMHUeCKUe CBOMCTBA BaKHEUIIIMX MeTasjIoB (HaTpWM, KajiW, KasbL[UW,
MarHuu, aJTtOMUHUM, [IUHK, XPOM, ’KeJie30, Me/lb) U UX COeIMHEHUM.

OOb1ue cnocobbl MosyueHusi MeTasioB. [IpuMeHeHUe MeTaslsioB B ObITYy U
TeXHUKe.

OKcriepyuMeHTa/lbHble MeTO/bl M3yUeHMsl BelleCTB W HX IpeBpallleHUi:
M3ydyeHHe KOJUIeKIMM «MeTasibl U CIUIaBbl», 00pa3l0B HEMETAJITIOB, peIleHHe
9KCTIepUMeHTabHBIX 3a/lay, HaO/ofileHue U OfMCaHue JAeMOHCTPAIMOHHBIX WU
nabopaTOpPHBIX OIBITOB (B3aUMOJEMCTBHE THAPOKCHA aTIOMHHHS C pacTBOpPaMH
KMCJIOT U 11je/ioueli, KaueCTBeHHbIe peaKl[ii Ha KaTUOHbI MeTasljIoB).

PacuétHble 3a7jaun.

Pacuétbl Macchl BellleCcTBa WM 00BEMa ra3oB M0 U3BECTHOMY KOJUUECTBY
BeIlleCTBa, Macce WM 00BEMY ONHOTO W3 YUaCTBYIOI[MX B peakilid BeIIecTB,
pacuéTel Macchl (00bEMa, KOIMUECTBA Bell[eCTBA) MPOAYKTOB peaKI|H, eC/IA OJHO
13 BelleCTB UMeeT TIpUMeCH.

X¥MHUA U )KU3Hb

Pone xumuu B obecriedeHHH 3KOJIOTHUYEeCKOH, SHepreTUUeCcKod W THILEeBOU
0e30IMacHOCTH, pa3BUTHH MeAWIWHBL [IOHATHE O HAyyHBIX MeTOJax ITO3HAHUS
BellleCTB U XMMHUUeCKHX peakLUi.

[TpencraBieHuss 00 OOIMX HAyyHBIX TIPUHI[MIIAX  MPOMBIIIIEHHOTO
TO/TyYeHHs] BaXKHEHUIIIUX BeleCTB.

YesioBeK B MHpe BeIleCTB W MaTepuasioB: Ba)KHeHIIIMe CTPOUTe/bHbIe
Marepuasbl, KOHCTPYKIJMOHHble MaTepuasbl, KpaCKH, CTeK/I0, KepaMHKa,
Marepuasbl Ajsl 371€KTPOHWKH, HaHOMaTepuasbl, OpraHuueckre W MHUHepasbHble
yIoOpeHwusl.

XUMHSI M 3/0pOBbe UesiOBeKa: IIpaBW/ia MCII0/Ib30BaHUS JIeKapCTBEHHBIX
TiperiaparoB, MpaBuia 6e301acHOT0 MCII0/Ib30BaHMS TIperapaToB ObLITOBOM XUMUH B
TOBCeIHeBHOM »KH3HHU.

MeXTipeIMeTHbIE CBSI3U.

Peanu3aliiss ~ MEXIIPDeAMETHBIX  CBS3eM TNpU  H3yYeHWH OOIer o
HeopraHu4eckou xuMuu B 11 Kjacce OCyIeCTB/IsSIeTCSl uepe3 MCI0/b30BaHUe Kak
OOII[UX eCTeCTBeHHO-HAyUHBbIX TIOHSATUM, TaK W TIOHATUN, SBSIOI[UXCS
CUCTEeMHBIMHU I/ OTAE/IbHBIX MPeMEeTOB eCTeCTBEHHO-HAyUHOr 0 LIUK/Ia.

OOmme ecTecTBeHHO-HAyUHbIE TIOHSTHS: HAayUHBINA (DaKT, THIIOTe3a, 3aKOH,
TeOpUs, aHa/lu3, CHUHTe3, KiaccuduKaius, TepUOANYHOCTb, HaOmoaeHue,
5KCIIepUMEHT, MO/le/TMpOBaHue, U3MepeHue, sIBJIeHUe.

®du3uKa: mMarepusi, SHEPrys, Macca, aToM, 3JIeKTPOH, MPOTOH, HEUTPOH, UOH,
130TOTII, paJJi0aKTUBHOCTb, MOJIEKY/Ia, SHepreTUUeCKHil YpOBeHb, BeIlleCTBO, TeJlO,
00BEM, arperaTHoe COCTOSIHHE BellleCTBa, (hH3UUeCKre BeJIMUMHBI U eUHUIbI UX
v3MepeHusi, CKOPOCTb.



Buosorusi: KjeTKa, OpraHu3M, JKOCHCTeMa, Ouwocdepa, Makpo- U
MUKPO3/IeMeHTbI, BATAMUHbI, 0OMeH Bell[eCTB B OpraHu3Me.

leorpacdusi: MUHepasbl, TOPHbIE TIOPO/bI, TIOIe3HbIE MCKOIIaeMble, TOTIIHMBO,
pecypchl.

TexHOMOTUs: XUMHUYeCKasi TTPOMBIIIIEHHOCTh, MeTasUTyprusi, TTPOH3BO/ICTBO
CTPOMTE/IbHBIX MaTepuasoB, CelbCKOX035HCTBEHHOe TPOU3BOJCTBO, THIIeBast
TIPOMBIIIIEHHOCTh,  (hapMalleBTHUeCKasi  ITPOMBIIIIEHHOCTb,  TIPOM3BO/ICTBO
KOCMEeTUUeCKUX TperapaTtoB, IIPOM3BO/ICTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3/IeKTPOHHAsI TIPOMBIIIIEHHOCTh, HAHOTEXHOJIOT WM.



IINTAHMPYEMBIE PE3YJ/IBTATBI OCBOEHUSA ITPOI'PAMMEI 110 XM
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPASOBAHHIA

JINUHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHHsA K pe3y/ibTaTaM OCBOEHUS
oOyuarolUMucs TIporpaMM  CpefHero oOimiero o6pa3oBaHus (JTMUHOCTHBIM,
MeTaripeMeTHbIM U TipegMeTHbIM). HayuyHO-MeTOguMuYeCKOM OCHOBOM /IS
pa3pabOTKK TIJITAHUPYEMBIX pe3y/IbTaTOB OCBOEHHS MPOrPaMM CPeJHEro OOIIero
o0Opa3oBaHus SABJISIETCSI CUCTEMHO-/IeATeTbHOCTHBIN ITOAXO0/I.

B COOTBETCTBUM C CUCTEMHO-/IeATEeTbHOCTHBIM TIOXOAOM B CTPYKType
JTMYHOCTHBIX pe3y/JbTaTOB OCBOEHMS MpeAMeTa «XUMHs» Ha yPOBHE CpPeJHEro
ob111iero 06pa3oBaHMS BbI/e/IEHbI C/IEAYIOIHE COCTAB/ISIOIIHE:

OCO3HaHHe OOyuaroIUMHUCI POCCUMCKON TpakKJaHCKOW WAEHTUUHOCTH —
TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTA U CaMOOTIPe/ie/IeHUIO;

Ha/Mure MOTHBAL[MU K 00y4YeHMU1o;

1[e/IeHarTpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOeXKIeHWM JIMUYHOCTH Ha OCHOBE
KJTIOUEBBIX 1IeHHOCTeM ¥ UCTOPUUeCKUX TPauI1ii 6a30BOM HAyKU XUMUHY;

TOTOBHOCTh U CTIIOCOOHOCTH OOyYaroIMXCsi PYKOBOZACTBOBAaTbCS B CBOel
J1esITeNTbHOCTU LIeHHOCTHO-CMBIC/IOBBIMM  yCTaHOBKaMH, MPUCYIIUMU L[eJI0CTHOU
CHCTeMe XMMHUeCKOT0 00pa3oBaHuS;

Ha/IMuye TIPaBOCO3HAHUS KOJOTMUeCKOW KY/IbTYPhl U CIIOCOOHOCTU CTAaBUTh
L[e/T1 U CTPOUTh >KU3HEHHbIEe MJIaHbI.

JINYHOCTHBIE pe3ysibTaTbl OCBOEHUs MpeaMera «XUMHsS» [JOCTUTalTCS B
eIMHCTBE Yy4eOHOM W BOCTMTATeNbHOW [IeITEIbHOCTH B COOTBETCTBUU C
r'YMaHUCTHUYEe CKUMU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
¥ WjearaMM POCCHUMCKOTO TpaXkJaHCKOrO OOIIecTBa, TIPUHATHIMH B 0OIIeCTBe
HOpMaMM ¥  TpaBWIaMU  TIOBeieHUs,  CIOCOOCTBYIOIIMMU  TIpoLjeccam
CaMOIIO3HaHUsl, CaMOpPA3BUTUSI W HPABCTBEHHOIO CTAHOB/JEHHUS JIMUHOCTU
00yJaroIMXCs.

JINUHOCTHBIE pe3ynbTaTbl OCBOEHUsT TipefMeTa «XHUMUS»  OTPa’KaroT
c(hOpMUPOBaHHOCTb OMbITA [103HABATE/bHOM W MPAKTUUECKOW JesiTellbHOCTU
00yyJaroIMXCs 10 peau3al[ii MPUHSATHIX B 00IeCTBe 1[eHHOCTeH, B TOM UKC/e B
YacTu:

1) rpa)kIaHCKOr0 BOCIIUTAHMSA:

0CO3HaHUs1 00yYarIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00s13aHHOCTEH,
yBa)KeHHS K 3aKOHY Y TIPaBOIOPSIAKY;

Mpe/CTaB/leHrUs O COLMA/JbHBIX HOpPMax W MpaBWIaX MeXKINYHOCTHBIX
OTHOILIEHUU B KOJITIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPUECKOM [JesTe/IbHOCTH TIPH CO3[aHUU
yueOHbIX TPOEKTOB, pellleHWH YueOHbIX W TI03HaBaTebHBIX 3aZay, BHITIOJHEHUU
XUMHYECKUX KCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W TPUHHUMAaTb MOTWBBI, HaMepeHHs, JIOTUKY U
apryMeHThI JPYTUX TIPY aHa/Iu3e pa3TMUHbIX BUJOB yueOHOM /lesTeTbHOCTH;

2) IaTPUOTHUYECKOT0 BOCITUTAHUS:

I[EHHOCTHOTO OTHOIIIEHHSI K HCTOPHUUECKOMY W HAyuyHOMY HacC/Ie[Jur0
OTeueCTBeHHOUN XUMUHU;

YBa)K€HUSI K TPOIecCy TBOpUeCTBa B 00/aCTU TeOPUM W TPAKTAUYECKOTO
TIpUMeHeHHsI XUMUW, OCO3HaHUSI TOTO, UTO [OCTH)KEeHHsI HayKd eCTh pe3y/bTaT
JUTATeNbHBIX ~ HAOMIOAeHWH,  KPOIOT/IMBBIX  SKCIIEPUMEHTA/IbHBIX  TOMCKOB,
TIOCTOSTHHOTO TPY/la YUEHBIX U TTPAKTUKOB,;

WHTepeca U TI03HABAaTeIbHBIX MOTHBOB B TIOMyYeHUM U TIOC/IeAYIOIEM
aHa/iM3e WHQOPMAILUK O Tepe/IoBbIX JOCTU)KEHUSIX COBPeMEHHOW OTeueCTBeHHOU
XMWY,

3) AYXOBHO-HPAaBCTBEeHHOT'0 BOCITUTAHUS:

HPABCTBEHHOTO CO3HAHHsI, ITUUECKOTO TIOBe/IeHNS;

CMIOCOOHOCTH OL|eHMBaTh CUTYal[uM, CBSi3aHHbIE C XUMUUEeCKHUMU SIB/IEHUSIMHU,
Y TIPUHUMAaTh OCO3HAHHBIE DEIeHHs, OPUEHTHUPYSICh Ha MOpabHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIIeHWBATh CBOE TOBeZieHWe W TIOCTYIKA CBOMX TOBApHIIEN C
TO3UIMM HPaBCTBEHHBIX M TPAaBOBBIX HOPM U OCO3HaHWe TIOCTeNCTBUN 3THUX
TIOCTYTIKOB;

4) dbopmupoBaHus Ky/JIbTYPbI 310POBbSI:

MOHMMaHUsI 1IeHHOCTel 3m0poBoro U Oe3ormacHoro obpasa  JKU3HH,
HeoOXOZMMOCTH OTBETCTBEHHOTO OTHOIIEeHUs] K COOCTBeHHOMY (u3nueckomy u
TICUXWUECKOMY 3710POBBIO;

cobmonenust mpaBua 6Ge3omacHoro oOpaileHdss C BeljeCTBaMH B OBITY,
TOBCEeJHeBHOM YKHU3HU U B TPYAOBOM JesATeIbHOCTY;

MOHUMAaHWs LIEHHOCTU TpaBWI WHAWBUIYAJBHOTO U  KOJIJIEKTUBHOTO
Ge301acHOTO TIOBE/[eHHUS B CUTYAIHsIX, YIPOXKAIOIIHX 3I0POBbIO U YKU3HH JIIOZIEH;

OCO3HaHUs TIOC/Ie[ICTBUM U HETIPUSTUS BPEAHBbIX TIPUBBIUEK (YIIOTpeOeHus
aJIKOT0J1s1, HADKOTHUKOB, KYPeHHS]);

5) TPyA0BOro BOCIMTAHMS:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTM B yueOHO-HMCCJIeI0BaTe/TbCKOM
JesITe/IbHOCTH,  OOII[eCTBEHHO TII0/Ie3HOM, TBOPUECKOM W JPYTUX  BHUZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha aKTMUBHOe yyacThe B pellleHUWM TMpPaKTUYeCcKUx 3ajau
ColLMaTbHOM HarpaB/IeHHOCTH (B paMKax CBOEro KJjacca, ITKOJIbI);



WHTepeca K MPaKTUUeCKOMY U3y4UeHUIO MpodeCcCuii pa3InyHoro poja, B TOM
YKc/ie Ha OCHOBe MPUMeHeHUs MpeIMeTHBIX 3HaHUM 10 XUMUU;

yBa)KeHUsI K TPYAY, JIFOAsSM TpyZa U pe3y/bTaTaM TPYAOBOU JiesiTe/TbHOCTH;

TOTOBHOCTHM K OCO3HAaHHOMY BBIOODY HWHAWBHUIYa/JbHOM TpPaeKTOPUHU
obpa3oBanus, Oyamyiieit mpodeccuyd U peanu3anii COOCTBEHHBIX JKH3HEHHBIX
TIJIAHOB C YYETOM JIMUHOCTHBIX UHTEPeCoB, CIIOCOOHOCTeN K XUMUU, UHTepeCcoB U
notpebHOCTel 0011leCTBa;

6) 3K0/I0rM4ecKoro BOCIMTaHUA:

9KOJIOTUUECKU 1]e/leco000pa3HOro OTHOIIEHWS K TPHUPOZie, KaK HCTOYHUKY
CyILL[eCTBOBAHUsI JKU3HU Ha 3eMie;

TIOHMMaHUsI T7100a/IbHOTO XapakTepa SKOJOTMUeCKUX Mpo0sieM, BIUSHUS
5KOHOMMUECKUX TPOLIeCCOB Ha COCTOSIHUE MPUPOJHOMN U COLIMAIbHOMN Cpe/ibl;

OCO3HaHHs HeoOXOAMMOCTH WCIIO/b30BaHUS [IOCTHXKEHUW XUMUW /IS
pelilieHus1 BOIPOCOB paljMOHAILHOTO TIPUPO/0TI0/Ib30BaHKS;

AKTUBHOTO HEMpUSATHS JeHCTBUM, TIPUHOCSINMX BpeZ  OKpy»Karolei
TIPUPOZIHOM Cpefie, YMEHUs] MPOTHO3UPOBATh HeO/arorpusTHbIE JKOJOTHUeCKre
TIOC/IeZICTBYS TIPeATIPUHUMAaeMbIX [eHCTBUI U MpeIoTBpalljaTh UX;

HaJIMUMsi Pa3BUTOTO KOJIOTHUYECKOTO MBIILJIEHUS], SKOJIOTUUeCKOW KY/IbTYPHl,
OTbITa JesITeTbHOCTH 9KO0JIOTHYe CKOU HarpaB/IeHHOCTH, yYMeHUs
PYKOBO/ZICTBOBaTbCSI UMM B TI03HaBaTe/IbHOM, KOMMYHHUKATHBHOM W COI[MA/IbHOM
MIPAKTUKe, CTMOCOOHOCTH W yMeHUs aKTUBHO TIPOTHUBOCTOSITh  W/I€0JIOTHUH
xemohobuw;

7) IIeHHOCTH HayYHOT0 MO3HAHUS:

c(hOpMUPOBAaHHOCTA MHPOBO33DEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 0011]e CTBEHHOU TTPaKTHKY;

MOHUMaHWs CreuUKU XUMUU KaK HayKd, OCO3HaHUs e& poau B
(bopMHpOBaHUM PALIMOHAIBLHOTO HAy4YHOTO MBbIIJIEHNs], CO3[IaHHUU 1IeJI0CTHOTO
TipeZicTaB/eHrs 00 OKpY)KarollleM MUpe Kak O eJUHCTBe MPUPOJbl U uesioBeKa, B
TO03HAHUM TIPUPOJHBIX 3aKOHOMEDHOCTel U pellleHHd MpobseM CoXpaHeHUs
TIPUPOJHOTO PABHOBECHSI;

yOe>KIEHHOCT B 0CO0OM  3HAUMMOCTH XUMHM [jid  COBPEMEeHHOM
[MBWIM3AL[MK: B €€ TyMaHUCTUYeCKOM HarpaB/leHHOCTH W Ba)KHOW pOMd B
CO3aHMM HOBOM 0a3bl MaTepHa/lbHON KY/IBTYPhI, PeIleHHH I700anbHBIX ITpobieM
YCTOMYMBOIO pa3BUTHSI Ue/I0BeUeCTBAa — ChIPbEBOM, SHEPreTUUeCKOM, MUIEeBOU U
9KOJIOTUUECKOUM 6e30MacHOCTH, B Pa3BUTUM MeJUIIMHBI, 0OecreueHUM YCIOBUH
YCIIeIITHOTO TPYZa U IKOJIOTHYeCKU KOM(OPTHOM >KU3HU KaXK/[0T0 UieHa 00I1iecTBa;

eCTeCTBeHHO-HAayYHOW TPaMOTHOCTU: TIOHUMaHHWS CYIIHOCTH METO/0B
T03HAHMS, UCIIO/Ib3yeMbIX B eCTeCTBEHHBIX HayKaX, CIIOCOOHOCTH HCII0/Ib30BaTh
TIo/TyyaeMble 3HaHUS ISl aHa/Iu3a U 00bsSICHeHUs SIBJIeHHWH OKPY)KaroIl[ero Myupa u



TIPOUCXOAAIINX B HEM U3MeHeHUWM, YMeHUs [ielaTh 000CHOBAHHbIE 3aK/TIOUeHHs Ha
OCHOBE HAayuHbIX (DaKTOB M WMEKIIUXCSA [JAHHBIX C 1efbl0 TMOJyYeHus
JIOCTOBEPHBIX BBIBO/IOB;

CoCOOHOCTH CaMOCTOSITE/IbHO HUCIIO/Ib30BaTh XUMHUUECKUe 3HaHUs [iIs
peliieHuUsI IPo6/ieM B peanbHBIX KU3HEHHBIX CUTYal[UsX;

VHTepeca K MO3HaHWUI0 U UCCJIe0BaTe/IbCKOM J1eTe/IbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HelpepbiBHOMY  00pa3oBaHUIO U
camMoo0Opa3oBaHUI0, K aKTUBHOMY [IOJlyUeHUIO HOBBIX 3HaHUM 10 XUMUU B
COOTBETCTBUH C YKU3HEHHBIMU TTOTPEOHOCTSIMU;

VMHTepeca K 0COOeHHOCTSIM TpyJa B pa3UuHbIX cepax rpodeccruoHanbHON
JesITeNTIbHOCTH.

METAIIPEIMETHBIE PE3YJ/IbTATBI

MertanpesiMeTHbIe Pe3y/IbTaThl OCBOEHHUS y4eOHOro mpeaMeTa «XUMHsI» Ha
ypOBHe cpefiHero o011iero 06pa3oBaHusl BK/IIOYAOT:

3HauMMble A1 (GOPMHUPOBAaHUST ~ MHPOBO33peHHsT  OOyuarol[uXcs
MeXAUCLUTIIMHAPHBIE (MEXITpeMeTHbIe) 00ljeHayuHble TOHSTHS, OTpaKarolire
I[eJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHeludUKy METOJOB T03HaHWUS,
WCTIO/Tb3yeMbIX B €CTeCTBEHHBIX HayKaxX (MaTepus, BeIl|eCTBO, SHeprus, sBJeHue,
TIPOL[eCC, CHCTeMa, HayuHbIM (DaKT, MPUHIUI, TUITOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCC/ieloBaHue, HaO/tofieHre, n3MepeHue, SKCTIepUMEHT U JIpyTue);

YHUBepCa/ibHble yueOHble JeHcTBUsA (TTO3HABaTe/bHbIE, KOMMYHHKATHBHbIE,

perynsiTuBHbIE), obecrieunBatolye dbopmupoBaHue (yHKILIMOHA/IbHOU
I'PaMOTHOCTH M COIA/IbHOM KOMIIETeHIIUN 00yUaroIuxcs;
CTI0COOHOCTD oOyuJaroImxcst HCTIO/Th30BaTh OCBOEHHbIe

MeXIUCITUTIIMHAPHbIE, MUPOBO33peHUYeCKe 3HAaHUSA M YHUBepCa/bHble yueOHbIe
JIeUCTBUSI B MO3HABATEIbHOW U COLIMAIbHOU MPAKTUKeE.

MerTaripefiMeTHble pe3y/bTaTbl OTpPakalrOT OBJa/leHWe YHUBEPCaTbHbIMU
yueOHBIMHA  TI03HABaTe/JbHBIMA, KOMMYHHWKAaTUBHBIMH W  PeTYISATUBHBIMH
JIeUCTBUSIMU.

OnnaseHue YHHBepCa/IbHbIMHA yueOHbIMHA Mo3HaBaTe/TbHBIMH
NeHCTBHUAMU:

1) 6a30BBIe TOrHUEeCKHE JeHCTBUS:

CaMOCTOATeJIbHO  (OpMyIMpOBaTb M aKTyaJM3HpOBaTh  IIPoOO/IeMy,
BCECTOPOHHE eé pacCMaTpHBarTh;

omnpefiesisiTb e/ JeSTebHOCTH, 3ajaBas IlapaMeTpbl U KPUTEPUM HUX
JIOCTHKEHHUS], COOTHOCUTD pe3y/bTaThl AesiTeTbHOCTU C MOCTaBA€HHBIMU LIeJISIMY;

WCII0/b30BaTh TPH OCBOEHWM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIJIEHUST —
BbIJIe/ISITh XapaKTepHble TpH3HAKU TOHSTUM W yCTaHaBIMBaThb MX B3aWMOCBSI3b,



WICII0/Ib30BaTh COOTBETCTBYIOIME TTOHATHS I OObSICHEHUs OTAe/bHBIX (PAaKTOB M
SIBJICHUM;

BbLIOMpAaTh OCHOBaHUSI U KPUTepUU [  KaacCH(UKAI[MK BeIecTB WU
XUMUUECKUX peaKkluu;

yCTaHaB/IMBaTh TMPUUYUHHO-C/Ie[ICTBEHHbIEe CBSI3U MEXAY H3yuyaeMbIMU
SIBJIEHUSIMU;

CTPOUTHL JIOTMYECKHe pacCyXAeHusi (MHAYKTHMBHbIe, [eAyKTUBHbIE, IO
aHa/IOTUM), BBISIB/SIT 3aKOHOMEPDHOCTHM W MPOTHMBOPEUUsT B pacCMaTpUBaEMbIX
sIBlIeHUsIX, (hOPMY/IMPOBATh BBIBO/IbI M 3aK/THOUEHMUS;

TIPUMEHSTh B Mpoliecce MO3HaHUs, UCMO/b3yeMble B XUMUH CHUMBOJIMUECKHe
(3HaKOBBIE) MOfie/d, Tpeobpa30oBbIBaTh MO/Ie/TbHbIE TIPe/ICTaB/IeHUsI — XUMUUe CKUM
3HaK (CMMBOJI) 3/IeMeHTa, XUMuJecKasi (hopmysia, ypaBHEHHE XUMUUeCKOU peakLvu
— TIpY pellleHNH Y4YeOHBIX T03HABaTe/IbHBIX M ITPAKTHUECKUX 3a/iad, MPUMEHSITh
Ha3BaHHbIe MO/ie/TbHbIe Tpe/CTaB/IeHUs /sl BbISIB/IEHUSI XapaKTepHbIX MPHU3HAKOB
v3yyaeMbIX Bell[eCTB U XUMHUUYeCKUX peakLi.

2) 6a3oBbIe HCC/IeJ0BATE/IbCKHE IeHCTBHUS:

B/IaZleTb OCHOBaMM METO/I0OB HayYHOI'O TO3HAHMS BeIeCTB M XUMHYeCKHX
peakLui;

(dhopmynMpoBaTh 1ie/id U 3a/laul UCCIIe/JOBaHuUs, UCII0b30BaTh MOCTaB/IeHHbIE
M CaMOCTOSITeJIbHO C(OpPMY/JMPOBaHHbIE BOIMPOCHI B KayeCTBe WHCTPYMEHTa
T03HaHUSI ¥ OCHOBBI /jis (POPMUPOBAHUS TUIIOTE3bI M0 TPOBEpPKe IMPaBUIbHOCTU
BbICKa3bIBaeMbIX CY’K/leHUM;

B/IaJleTh HaBbIKAMU CAMOCTOSITEJIbHOTO TUUIAHUPOBAaHUSI W TPOBeJeHUs
yUeHHYeCKUX 3KCIIEPUMEHTOB, COBEPIIIEHCTBOBaTb YMeHHs HaOM0[aTh 3a XOZOM
rpoijecca, CaMOCTOSATe/NIbHO TIPOTHO3MPOBaTh €ro pe3yabTaT, (opMy/IUpOBaTh
0000111eHYsT ¥ BBIBO/IbI OTHOCUTE/ILHO JJOCTOBEPHOCTH Pe3y/IbTaTOB MCC/IeZIOBaHMS,
COCTaB/STh 000CHOBAHHBIM OTYET O MPO/ie/IaHHOM paboTe;

nproOpeTaTh OIBIT YUYEeHWUECKOM UCC/Ie[oBaTeIbCKOM ¢ TIPOEKTHOU
JesITe/TIbHOCTH, TIPOSIBJIITE CITOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITE/TbHOMY
TOMCKY MeTO/JOB pellleHUs] TpaKTUYeCKUX 3a/lay, IIPUMEHeHWIO0 pa3Iu4HbIX
MeTO/IOB MO3HAHUSI.

3) pabora c uadopmanmeii:

OpPUEHTUPOBATbCSI B  pa3/IMUHbIX MCTOYHMKAX HHGpopMaluu (Hay4yHO-
TIOMy/sIpHasl  JIUTepaTypa XWUMHUYECKOrO COJIepP)KaHMsl, CIIpaBOUHbIe I10COo0us,
pecypcbl MIHTepHeTa), aHa/JIM3MpPOBaTh MH(OPMALIMIO pa3/UYHbIX BUAOB U (opM
ripe/iCTaB/IeHus], KPUTHUUECKU OLIeHMBAaTh eé JIOCTOBEPHOCTh v
HeTpOTUBOPEUHNBOCT;



(hopMy/IMpoBaTh 3anpoChl U MPUMEHSTh pa3/MuHble MEeTOAbl TIPU TIOUCKe U
orbope wuHbOpPMaIMKM, HeOOXOAMMOW [JisI BBINIOJIHEHUS y4yeOHBIX  3a/au
OIpe/ie/IeHHOI0 TUIIa,

nproOpeTaTh OMBIT HCIIOIB30BaHUS HHGMOPMaI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTHI U Pa3/IMUHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITeJILHO ~ BbIOMpaTh  ONTHMajbHYyO  (OpMy  TIpecTaB/ieHUs
vHdopmaiu (cxembl, TpadUKy, AUarpaMMbl, TaOMULIbI, PUCYHKU U APYTHE);

WCTI0/Ib30BaTh HayUHBIN S3bIK B KaueCTBe CPeZCTBa MpY paboTe ¢ XUMHYeCKOM
vH(dOpMaliell: TPpUMeHSATb MeXIpeaMeTHble ((du3uyeckde U MaTeMaTUuecKue)
3HaKU U CUMBOJIBI, (hopMy/ibl, abOpeBUaTypbl, HOMEHK/IATYpY;

WCTOMb30BaTb M TpeoOpa3oBbiBaTb 3HAKOBO-CUMBOJIMUECKHE Cpe/iCTBa
HaTr/IsIJHOCTH.

OBnajeHnie yHUBepPCa/IbHBIMU KOMMYHUKATUBHBIMU JIeHCTBUAMM:

3aflaBaTh BOTIPOCHI 0 CYIIIeCTBY 00OCYy»KJaeMoO# TeMbl B X0Jie Auasora u/uim
JUCKYCCHW,  BBICKa3blBaTh  Wjed, (OpPMy/IMpPOBaTb CBOU  TIPeJJIOKeHHs
OTHOCHTEJILHO BbITIOJIHEHUS TIPe/I/IO’KeHHOW 3a/jau;

BBICTYTIaTh C TIpe3eHTaldell pe3y/bTaToB I103HaBaTebHOU [lesTeTbHOCTH,
T0JIyYeHHbIX CaMOCTOSITe/TbHO WK COBMECTHO CO CBEDCTHUKAMU TIPU BBINIOJTHEHUU
XUMUUECKOT0 3KCIIepUMeHTa, TIPAKTUueCKOW paboThl MO MCCIeJOBAaHUIO CBOWCTB
M3yuyaeMbIX BellleCTB, peaiv3aluu yuebHOro rpoekra u (opMy/iupoBaTh BHIBOZbI
Mo pe3y/ibTaTaM MNPOBeAEHHBIX MCC/IeJOBaHUN MYTEM COITIaCOBAaHUS TMO3ULIWM B
xo/ie 00Cy>KIeHUsI 1 0OMeHa MHEHHUSIMU.

OBajieHNe YyHUBEPCA/IbHBIMHU Pery/IATUBHBIMU AeHiCTBUAMU:

CaMOCTOSITeJIbHO TUIAHMPOBaTh W OCYLECTB/STh CBOK [103HABaTeJbHYHO
JesiTeNIbHOCTh, Ofpefiesisis e€ 1eld U 3alaud, KOHTPOJIMPOBaTb U 1O Mepe
He0oOXOMMOCTA KOPPeKTUpPOBaTh TIpe/jaraeMblii  anrOpUTM JIeHCTBUM  TIpHU
BBIMIOJTHEHUM y4yeOHbIX W HWCCAe/l0BaTeNbCKUX 3a7iay, BbIOMpaTh Haubosee
3¢ dexTrBHBI Cr1I0co6 WX pelleHUs C Y4YETOM TIOyYeHUs HOBBIX 3HAHUUA O
Bell[eCTBaX U XUMUUECKUX peaKkiusix;

OCYLLECTB/ISITb CAMOKOHTPOJ/Ib CBOEM JesTeIbHOCTA Ha OCHOBe CaMOaHasm3a
Y CaMOOLIeHKH.

INIPEJIMETHDBIE PE3Y/IbTATBI

10 K/TACC

[IpenmeTHble pe3ynbTaTbl O0CBOeHMs1 Kypca «OpraHuueckas XuUMHSI»
OTpa’karoT:

c(hopMHUPOBaHHOCTb  TIpe/CTaB/IeHUM O XHUMUUECKOM COCTaB/stolei
eCTeCTBeHHO-HAayYHOU KapTWUHbl MHpa, pOJM XUMHUWA B TI03HAHWUU SIBJIEHUU



NpupoAbl, B (OPMUPDOBAHUM MBIIUIEHUS W  KYJbTYpbl JIMUHOCTH, €€
(byHKIMOHaIBHON IPaMOTHOCTH, HeOOXOAUMOM /jisl pellieHus paKTUUeCKuX 3aau
Y 9KOJIOTHUeCKU 0OOCHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBbIO U TIPUPOIHOMN
cpeze;

B/IaJleHhe  CUCTeMOW  XWMHWYeCKUX  3HaHWM, KOTOpas  BKJIFOUAeT:
OCHOBOIIOJ/IAraroljyde TOHSITUSI (XMMHUYECKUM 37eMeHT, aToM, S/eKTPOHHast
00oJsi0uKa atoMa, MoJieKysia, BaJleHTHOCTb, 3JIeKTPOOTPULIATe/IbHOCTh, XUMUUe CKast
CBsI3b, CTPYKTypHas (opMmysia (pa3BEpHyTasi M COKpal|éHHas), MOJb, MOJIIpHasi
Macca, MOJISIpHBIA 00BEM, yIepoJHbIi CcKeneT, (yHKIJMOHAIbHAas TPYTITa, paAuKal,
M30MepHs, U30MepPbl, TOMOJIOTUUECKHAU PsAJl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCJIIOPOJ, U
asorcojepykalie COeJAUHeHUs, MOHOMep, IOJUMep, CTPYKTYpHOe 3BeHO,
BBICOKOMOJIEKY/ISIDHbIE  COe/JUHEeHUs1); TeOpUM U 3aKOHbI (Teopusi CTPOeHUs
opraHvueckux BewlecTB A. M. ByTnepoBa, 3akOH COXpaHeHHs] MacCChl BelleCTB);
3aKOHOMEPHOCTH, CHMMBOJIMYECKUM $3bIK XUMHW; MUPOBO33DEHUYEeCKHe 3HaHWUS,
Jle)kaljye B OCHOBe TIOHUMaHUs TPUUYUHHOCTA U CHUCTEMHOCTH XHUMHUUeCKUX
sBlIeHUM, (DaAKTO/JIOTMYeCcKre CBeJleHUsi O CBOMCTBAaX, COCTaBe, MOJyYeHUM U
Ge30rmacHOM WCIOMb30BaHUM Ba)KHEUIITMX OpPraHUYeCKUX Bel[eCTB B OBbITY u
TIPaKTUUeCKOU JIesiTe/IbHOCTH YeslOBEKa;

c(hOpMHPOBaHHOCTb YMEHUM BBISIB/SATh XapaKTepHble MPU3HAKU TMOHSTHH,
yCTaHaB/IMBaTb UX B3aUMOCBSA3b, MCI0/Ib30BaTh COOTBETCTBYIOLME TOHATUA MPU
OMMCaHWU COCTaBa, CTPOEHUS U MPeBpallleHU OpraHuvyeCKUX COeUHEHNUH;

c(hOpMUPOBaHHOCTb YMEHWM MCMO/b30BaTh XWMUUECKYH) CUMBOJIUKY IS
COCTaBJ/IeHUS] MOJIEKY/ISIPHBIX U CTPYKTYPHbIX (pa3BEpPHYTOM, COKpaIEHHOM)
dbopmMyn OpraHMuYeCKWX BeIeCTB W ypaBHEHUU XUMHUYECKUX DeakLui,
W3rOTaB/IMBaTh MOZEIN MOJIeKyJl OpraHU4yeCKuX BelecTB [Jid WUTFOCTPaLUu UX
XMMHUYeCKOro ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBaHHOCTb yYMEHUM YCTaHAaB/IWBATh IPUHAJJ/IEXXHOCTh W3yUYeHHBIX
OpraHWYeCKyUX BeleCcTB [0 UX COCTaBy M CTPOEHUIO K OrpenenéHHOMY
KJIaCCy/Tpynme coeAuHeHWW (YyIJIeBOAOPOAbI, KHUCIOPOA U  a30TcofepKaljue
COelMHeHHUs], BBICOKOMOJIEKY/ISIDHbIE COeAUHEHUs), [JaBaTb WM Ha3BaHUS TI0
cucteMmatnuecko HoMmeHknarype (IUPAC), a Takke NpPUBOJUTb TpPHBUA/bHBIE
Ha3BaHUs OT/[e/IbHbIX OPraHUYeCKUX BelecTB (3TWIeH, TPOMNWIeH, alleTHJIEH,
TUIEHIJIMKOJIb, TNULEPUH, (eHos, dhopManbierus, aleraabJeruj, MypaBbUHas
KMCJI0Ta, YKCYCHasl KUC/I0Ta, OJIeMHOBask KUCJI0Ta, CTeapyuHOBasi KUC/I0Ta, IVIF0KO03a,
(dpyKTO3a, Kpaxmars, Lie/IUTF0103a, IJTULUH);

Cc(hOpPMUPOBAaHHOCTb YMEHMSI OINpeAe/sTh BUbl XUMHUUECKOW CBSI3U B
OpraHhuYeCKUX COeIMHeHUsX (OfWHApHbIE U KPAaTHbIE);



c(hOpMUPOBAaHHOCTb yMEHUsI TIPUMEHSATb TIO/IO)KEHUSI TEeOPUM CTPOEHUs
opraHnJeckux BemiecTB A. M. BytnepoBa A/ 006bsiCHeHHST 3aBUCUMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPaHeHUs MacCChl Bell|eCTB;

Cc(hOpMUPDOBaHHOCTb ~ YMEHMM  XapaKTepu30oBaTb  COCTaB, CTpPOEHUe,
¢u3nUeckre M XMMHUUECKHe CBOWCTBA THUIMMYHBIX TIpe/CTaBUTe/iel pPa3/IMUHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, JTWJ/EH, TIPOIWIEH, aleTH/IeH,
Oytaauven-1,3, MmetunOyTtazueH-1,3, GeH30/1, MeTaHO/, 3TaHOM, 3TUJIEHITIMKOb,
[JIMLepUH, (PeHoJsI, alleTasblern/l, MypaBbUHasi U YKCyCHas KHCJIOThI, IJIFOKO3a,
KpaxMaJl, 1[e/UTF0/I03a, AMUHOYKCYCHasi KHCJI0Ta), WITFOCTPUPOBATh TeHEeTUYe CKYH0
CBSA3b MEXJY HUMU YPaBHEHHSMH COOTBETCTBYIOLIMX XUMHUUYECKUX peakLuh C
WCII0/Tb30BaHUEM CTPYKTYPHBIX (hOpMYT;

Cc(hOpMUPOBaHHOCTb YMEHHS XapaKTepU30BaTb MCTOYHWKHU YIJIEBOAOPOJHOIO
CoIpbs (HeTh, MPUPOAHBIN r'a3, YToJib), CIIOCOOBI MX ITepepaboTKY 1 ITPAKTHUECKOe
TIpUMeHeHle TIPOIYKTOB repepaboTKy;

c(hOpMHUPOBAaHHOCTb YMEHUU TMPOBOJUTH BBIUMC/IEHUS [0 XUMHUYEeCKUM
ypaBHeHUsIM (MaccChl, 00bEéMa, KOIMUECTBA MCXOJHOTO BeIeCTBa WU TIPOAYKTa
peaki[ii TI0 HW3BeCTHbIM Macce, 00bEMY, KOJMUYECTBY OJHOTO W3 WCXOJHBIX
Bell|eCTB WU MPOAYKTOB PeaKLUn);

c(hOpMUPOBAaHHOCTL YMEHUM BJaJieTh CUCTEeMOM 3HaHMM 00 OCHOBHBIX
MeTO/laX Hay4YHOrO MO3HaHUs, UCMOJb3yeMbIX B XUMUU MPU U3YUEHUU BeIeCTB U
XUMHUECKUX sIBJIeHUH (HaOsromeHre, u3MepeHre, SKCIIePUMEeHT, MO/Ie/TUPOBaHu1e),
WCIIO/b30BaTh CUCTEMHBbIE XUMHUYECKWEe 3HaHWsA [JI1 TPUHATUS pelleHud B
KOHKDETHBIX JKM3HEHHBbIX CHUTyallUsiX, CBSI3aHHBIX C BeljeCTBaMM U HUX
TIpUMeHeHUeM;

chOpMHUPOBAaHHOCTh YMeHHI COO/I0fIaTh TIpaBUIa TI0/Ih30BAaHUS XUMUUeCKOH
1ocynoii U JlabopaTOpHBIM O0OpYyZOBaHMEM, a TakKe ITpaBH/Ia OOpalleHus C
Bell[eCTBAMU B COOTBETCTBUM C WHCTPYKLIUSIMHU TI0 BBIMOTHEHUIO 1ab0paTOpHBIX
XUMUUECKUX OTBbITOB;

c(hOpMUPOBAaHHOCTbL yMEHUWM TIJIAHUPOBaThb M  BBIMOJHATE XUMUYECKUU
3KCIePUMEHT (TpeBpalljeHusl OpraHu4eCcKUX BelleCTB MPU HarpeBaHUU, MO/TyYeHue
3TU/leHa W WU3yueHWe ero CBOMCTB, KaueCTBEeHHble peaKlUd OpraHuveCKUx
BeIIeCTB, [eHaTypalys Oe/IKOB TpPH HarpeBaHWH, I[BeTHbIe peaki[iu OenKkoB) B
COOTBETCTBUM C TIpaBWIaMH TexXHWKH 0Oe3omacHoCcTd Tipu oOpaiieHuu C
BellleCTBAMM U J1abopaTOpHbIM 000pyJOBaHUEM, TIPe/CTaBISATh pPe3y/IbTaThbl
XMMUUECKOT0 3KCrepuMeHTa B (hopme 3anyCh ypaBHEHUM COOTBETCTBYIOIIMX
peakiui 1 (h)OpMyIMpOBaTh BBIBO/IbI HA OCHOBE 3TUX Pe3yJbTaTOB;

c(hOpMUPOBAaHHOCTbL yYMEHUN KDPUTHYECKU aHa/JIU3UMPOBaTh XUMHUUYECKYIO
vH(MOpMalMio, TMO/y4aeMyl0 W3 pasHbIX MCTOYHMKOB (CpejcTBa MacCOBOM
vH(popMalyu, IHTepHeT U ApyTrux);



chOpMUPOBAaHHOCTh ~ yMEHWM  COOMofaTh  MpaBWa  JKOJOTHUYEeCKH
1jesiecoobpa3HOro TOBefleHUsI B OBITY W TPYJOBOW [JeATeNbHOCTA B IIeJIAX
COXpaHeHMs] CBOEro 3/10pPOBbsi M OKpY’Karollleld MPUPOJHOU Cpefibl, OCO3HABaTh
OMaCHOCTb BO3JEUCTBHS HA >KMBble OPraHU3Mbl OMNpe/IeJIEHHbIX OpraHu4yeCKUX
BeII[eCTB, TOHMMasi CMBICT ToKasaresns T1/IK, TMosicHATh Ha IpuUMepax CIIOCOOBI
YMEHbLIEHUs] M TIpe[oTBpAllleHUs] WX BpPEJHOTO BO3JEeUCTBHUS Ha OpPraHusM
YesI0BeKa;

JisT 00yJaroIuXcsi C OrpaHUYeHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMeHMe
TIPUMEHSITb 3HaHHS 00 OCHOBHBIX JOCTYITHBIX MeTO[aX II03HAHWS BeIeCTB U
XUMHUEeCKHUX SIBJIEHUU;

[/l ClenbiX W CAabOBUAAIIMX OO0ydYaroIUxcs: yMeHWe HCIO0/b30BaTh
pesibe(HO-TOUeUHY 0 chcTeMy oOo3HaueHuM JI. Bpaiins Ay 3anmucu XuMudeCcKUx

dhopmy.
11 K/TACC

[TpenMeTHble pe3yabTaTbl OCBOeHUs1 Kypca «OOilas ¥ HeopraHuyecKas
XUMHUSA» OTPa’KakoT:

c(hOpMUPOBAaHHOCTb ~ MpPEACTaBAeHUM: O XHWMUUECKOM COCTaBJISIOLIen
eCTeCTBeHHO-HAyUHOM KapTUHbl MHpa, pPOJM XUMHHA B T[I03HAHWU SIBJIEHUU
npupoAsl, B (OPMUPOBAaHWMM MBbIIUIEHUSI W  KYJAbTypbl JIMYHOCTH, €@
(byHKIMOHAIBHOM TPaMOTHOCTH, HeOOXOAMMOM /il pellieHus MPaKTHUeCKUX 3azad
M 9KOJIOTHUYeCKd 000CHOBAHHOTO OTHOIIIEHUWS] K CBOeMY 3/I0pPOBBbIO U TPHUPOAHOMN
cpeze;

B/aJileHhe  CUCTeMOM  XWMHWYeCKUX  3HaHWM, KOTOpas  BKJIHOUAeT:
OCHOBOIIO/Iararolye TMOHATUS (XUMHUUYeCKUM 3/IeMeHT, aToM, W30Tom, S-, p-, d-
3/IeKTPOHHBIe OpOWTa/NM aTOMOB, HOH, MOJeKy/lda, MOJb, MOJISIPDHBIN O0O0BEM,
BaJICHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTD, CTeNleHb OKUC/IeHUsl, XUMHYeCKasi CBSI3b
(KoBaJsieHTHasi, MIOHHasi, MeTa/l/TnuyeCcKasi, BOZOPO/iHast), KpUCTa/l/InuecKasi peliéTKa,
TUMbl ~XUMHUYECKUX  peaklui, pacTBOpP, 3/J€KTPOJIUTHI,  HE3JeKTPOJIUTHI,
5JIEKTPOJIUTAYECKasi [JUCCOLMALMS, OKUC/IUTENb, BOCCTAHOBUTE/b, CKOPOCTH
XUMUYECKOW peakl[uy, XUMUYEeCKOoe DAaBHOBECHE); TeOPUM M 3aKOHbI (Teopusi
3JIEKTPOJIMTAUECKOW AMCCoLMaliy, mnepuoguueckud 3akoH [I. V. MenpesneeBa,
3aKOH COXPaHeHUs] MacCChl BellleCTB, 3aKOH COXpPaHeHUWsl U MpeBpallleHus SHepPruu
MPU XUMUYECKUX peaklrsaX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM $3bIK XUMUH,
MHPOBO33peHYEeCKMe 3HaHWs, JieKaljueé B OCHOBe MOHMMAaHWS TPUYMHHOCTU M
CUCTeMHOCTH XUMHWYECKUX SIBJeHUM, (haKTOJOThUUeCKHhe CBe/leHUsI O CBOMCTBaAX,
cocTaBe, TIOyYeHUU W 0e301MacCHOM HCTIONh30BAaHUU BaXKHEUIITMX HeOpraHudeCKUX
BeIIeCTB B ObITY ¥ MPaKTUUeCKOM AesITeTbHOCTU UesIoBeKa;



c(hOpMUPOBAaHHOCTbL YMEHUW BBISIBJISAITh XapaKTepHble TPHU3HAKW TMOHSITUM,
yCTaHaB/IMBaThb MX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLME MOHATUS TPU
OMNMCAaHWU HeopraHWveCKUX BelleCTB U UX MpeBpallleHul;

Cc(hOpMUPOBaHHOCTb YMEHHWM MCII0/b30BaTh XUMHUUECKYH) CHUMBOJIUKY [IJISI
coctaBieHusi (OpMy/a  BelleCTB W  ypaBHEHHWW XUMHUUYECKUX  peakiui,
cucrteMarnueckyto HoMeHKNatypy (IUPAC) v TpuBUanbHble Ha3BaHUS OT/Ie/IbHBIX
HeOpraHu4ecKux BellecTB (yrapHbId ra3, YIVIEKMC/IbIM ra3, aMMHUaK, TraiiéHas
V3BeCTh, HeralléHasi U3BeCTb, MUThEeBast COZA, MUPUT U JIPYTHE);

c(hOpMUPOBaHHOCTL YMEHUI Orpe/ie/isiTb BaJIeHTHOCTb U CTeleHb OKUC/IeHUS
XUMHUYECKHX 3JIEMEHTOB B COEJIUHEHUSIX Pa3/IMUHOIO COCTaBa, BUJ XWUMHYECKOU
CBs3U (KOBaJ/IeHTHasi, MOHHasl, MeTa//TnuecKasi, BOZIOpPO/iHasi) B COeIUHEHUSIX, TUI
KPUCTA/VIMUECKOU PEIIETKA KOHKDETHOTO BelllecTBa (aroMHasi, MOJIEKY/sipHas,
VIOHHAas, MeTa/yInuecKasi), XapakTep CpeJbl B BOJHBIX pacTBOpax HeOpraHWueCKHUX
CcoeIMHeHUH;

c(hOopMHUPOBaHHOCTD yMEeHUU yCTaHaB/IMBaTh TPUHAJIEXKHOCTh
HeOpraHWueCKux BelleCcTB [0 UX COCTaBy K OIpeJe/iéHHOMY KJacCy/TpyIire
CcoeIMHEHWH (MPOCTHIe BeIeCcTBa — MeTa/l/Ibl U HeMeTasllbl, OKCHU/IbI, OCHOBaHUSI,
KUCJIOThI, aM(OTepHbIe TUIPOKCUbI, COJTN);

c(hOpMHPOBaHHOCTb YMEHUM PACKPhIBaTh CMBIC/ MEPUOANYECKOT0 3akoHa /l.
. MeHeneeBa U JeMOHCTPUPOBATh €r0 CUCTEMAaTH3UPYIOIYI0, 00bICHUTETHbHYIO
Y TIPOTHOCTUYECKYH0 (DYyHKLIWY;

c(hOpMUPOBAaHHOCTb yYMEHUM XapaKTepu30BaTb 3/IEKTPOHHOE CTPOEHUe
aTOMOB XWMMWYECKUX 3/eMeHTOB 1-4 tiepuosoB Ilepuoguueckoli CUCTEMBI
xuMuueckux snemeHtoB [. U. MeHpeneeBa, WCIo/b3ysd MNOHSTUS «S-, p-, d-
5JIEKTPOHHbIE opbuTanmm», «9HepreTuyeckue YPOBHU», OOBSICHSATD
3aKOHOMEPHOCTH M3MeHEeHUsI CBOMCTB XUMHUYECKUX 37IeMEHTOB U UX COeJVHEeHUU
10 Mepyozam U rpynmnam [lepuorueckor cucteMbl XUMUUeCKUX 3/ieMeHToB /1. U.
MeHpe/eeBa;

c(hOpMHPOBAaHHOCTL ~YMEHMM  XapakKTepu3oBaTh  (OMMCHIBATh)  OOIIHe
XMMHUYECKHWe CBOMCTBA HEOPraHMYeCKUX BeLeCTB  PAs3/IMYHbIX  KJ/1aCCOB,
MO/TBEP>K/IaTh CYIlleCTBOBAaHUE T'eHeTUUeCKOW CBS3M MeXK[y HeOopraHudeCKUMU
BellleCTBaMU C MOMOII[bI0 YPaBHEHUM COOTBETCTBYIOIMX XUMUUYECKUX peaKLui;

c(hOpMUPOBAaHHOCTh yYMeHUsI KaacCU(ULIMPOBaTb XUMHUUYECKHe peakiuu T0
pa3MYHbIM TPU3HaKaM (YUC/y U COCTaBy pearupyrol[ydx BellecTB, TelJIOBOMY
3¢ deKTy peakijuu, U3MeHEHHUIO CTelleHell OKHC/IeHUs 37eMeHTOB, 0O0paTMMOCTH
peakiuy, y4aCTUIO KaTaan3aTopa);

c(hOpMUPOBAaHHOCThL YMEHUW COCTaB/ISITh ypPaBHEHHUs PeaklWid pa3IUuHbIX
TUIIOB, TIO/THbIE U COKpAIllEéHHbIe YpaBHeHHsl peakluii MOHHOTO 0OMeHa, yUuThIBast
YCJI0BUS, TIPY KOTOPBIX 3TH peakLUu UAYT [0 KOHILIa;



chOpMUPOBAaHHOCTh YMEHUW TIPOBOJWTH Peaki[iH, TIOATBep)KAarolire
KaueCTBEHHBbIM COCTaB pa3/IMUHBIX HEOpPraHWYeCKHWX BelleCTB, paclio3HaBaTh
OTBITHBIM TTyTéM MOHBI, IPUCYTCTBYIOIIYE B BOAHBIX PacTBOpaxX HeopraHUUeCKHX
BeIlleCTB;

chOpMUPOBAaHHOCTh ~YMEHWM pPACKpbIBaTb  CYI[HOCTb  OKHC/IATETHHO-
BOCCTAaHOBUTE/ILHBIX Peakivii MOCPeICTBOM COCTaB/eHUs 3/IeKTPOHHOro GanaHca
3TUX peakLyu;

c(hOpMUPOBAHHOCTb YMeHUN OOBSICHITH 3aBUCUMOCThL CKOPOCTH XUMHYeCKOM
Peaki[iu OT PA3TUYHBIX ()aKTOPOB; XapaKTep CMeIleHUs] XUMHUUeCKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zeiicTeus (puHuur Jle [aTesnbe);

chOpMHUPOBAaHHOCTh YMEHHH XapaKTepu30BaTb XUMHUECKHe TIPOIiecChl,
Jie)kaillie B OCHOBE TIPOMBIIIJIEHHOTO TIOJy4YeHUsI CePHOM KHUCJ/IOThI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTh TIPeACTaB/ieHHWH 00 00X HayUHBIX TPUHIUMAX U
9KOJIOTUUeCKUX TIpobieMax XMMUUeCKOTO TTPOU3BO/ICTBa;

c(hOpMHUPOBAaHHOCTb YMEHHWH TIPOBOAWUTH BBLIUMC/IEHUS C HCIObh30BaHHUEM
TIOHSATHUST «MaccoBasi [I0Jisl Bell[eCTBa B pPacTBOpe», 00BbEMHBIX OTHOIIEHHI Tra3oB
TIPU XUMUYEeCKUX peaKlMsx, MacChl BelllecTBa WM 00bEéMa ra3oB M0 HM3BECTHOMY
KOJTMUeCTBY Bell[eCTBa, Macce Wiu 00BEMY OJHOTO M3 YUYaCTBYIOIIUX B peakiuu
BeIleCTB, TeruioBoro 3ddekra peakiu Ha OCHOBE 3aKOHOB COXpaHEHHs MacChl
BeIlleCTB, MPeBpalljeHNs] U COXpaHeHHsl YJHePTuy;

chOpMHUPOBAHHOCTh YMeHHI COO/TI0fiaTh TIpaBUIa TI0/h30BaHUS XUMUUeCKOH
1ocyznoii U J1abopaTOpHBIM O0OpYyZOBaHMEM, a TakKe ITpaBH/Ia OOpallleHus C
BeIlleCTBaMH B COOTBETCTBUU C WHCTPYKLUSMH TIO BBIMOJIHEHUIO J1TaOOPaTOPHBIX
XUMHUECKUX OTbITOB;

chOpMUPOBAaHHOCTh YMEHWM T[UIaHUPOBaTb U BBLITIONHATh XUMUUeCKUH
9KCTiepuMeHT (pasJioykeHue TepOKCHAa BOJ0poJa B MPUCYTCTBUM KaTajiv3aropa,
oripefie/ieHHe  Cpeljbl pPaCTBOPOB BeIIeCTB C IIOMOIIbIO  YHUBEPCATBLHOTO
WH/IMKaTOpa, BAWSHUE pa3/UuHbIX (PaKTOPOB Ha CKOPOCTh XUMUUECKOW peakiiuy,
peaki[ii MOHHOrOo OOMeHa, KaueCTBeHHBbIe peaki[iu Ha Cy/abdaT-, KapboHar- u
XJIOpYU/J-aHUOHBI, HA KaTMOH aMMOHWUS, pellleHre 3KCIIepUMeHTa/bHBIX 3ajjau 10
TeMaM «MeTa/ibl» U «HemeTa/nnbl») B COOTBETCTBHUM C TIPaBW/IaMH TeXHUKH
Ge3omacHoCTH TIpU 0OpallleHnH C BelljecTBaMy U j1abopaTopHbIM 000pyZI0BaHKEM,
TIPeJCTaB/IATh pe3y/lbTaThl XWMHUUECKOro 3KCliepuMeHTa B (opMe 3amucH
ypaBHEHU! COOTBETCTBYIOIIUX peakiuii U (OpMY/IMpPOBATh BBIBOZABI Ha OCHOBE
9TUX pe3y/bTaToB;

chOpMUPOBAaHHOCTh yMEHUM KPUTHUUECKU aHa/lU3MpOBaTb XUMUYECKYIO
vHbOpMaI[MIo, TI0JyuaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpecTBa MaCCOBOM
KOMMYHUKaluu, IHTepHeT U ApYTHuX);



chOpMUPOBAaHHOCTh ~ yMEHWM  COOMofaTh  MpaBWa  JKOJOTHUYEeCKH
1jesiecoobpa3HOro TOBefleHUsI B OBITY W TPYJOBOW [JeATeNbHOCTA B IIeJIAX
COXpaHeHMs] CBOEro 3/10pPOBbsi M OKpY’Karollleld MPUPOJHOU Cpefibl, OCO3HABaTh
OMaCHOCTb BO3/IeMCTBUS Ha >KUBbIe OPraHU3MBbI OTpe/ie/IEHHBIX BelleCTB, TOHUMas
cmbicsm TioKasarenss IIJIK, TMOSICHAT, Ha TpUMepax CIOCOObI YMEHBIIEHUS H
TpeloTBpALLleHUs] UX BPeJHOr0 BO3ZEMCTBUS HAa OPraHM3M YesIOBeKa;

J71s1 00y4JaroIuXcsi C OrpaHUYeHHBIMU BO3MOXKHOCTSIMU 3/J0POBbSI: YMeHHe
TIPUMEHSTb 3HaHHS 00 OCHOBHBIX JOCTYITHBIX MeTO[aX IT03HAHWS BEI[eCTB U
XUMHUEeCKHUX SIBJIEHUU;

JJIsT  CTenbiX W CAabOBUASAIMIMX OOyYarolUXcs: yMeHWe HCIOoIb30BaTh
pesibehHO-TOUEUHYIO0 cHucTeMy 0003HaueHuit JI. bpalins s 3anmucu XUMUUeCcKHUX

dhopmyn.



TEMATNYECKOE IVNTAHUPOBAHWUE

10 KJIACC
KosinyecTBo uacoB
No HanMeHoBaHuUe pa3je/ioB OnekTpoHHbIE (HH(POBHIE) 00pa3oBaTe/IbLHbIE
KonTponbHbie | IIpakTuuecku
n/n U TeM NPOrpaMmsbl Bcero pecypchl
paboThI e padoThI
Pa3pen 1. TeopeTnueckye 0CHOBbI OPraHUYeCKOM XUMHUH
[IpeameT opraHuueckoi
XuMuU. Teopusi CTpoeHUst
1.1 OpraHuuYeCKux 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
coefuHeHU A. M.
Bytneposa
Wroro no pasgeny 3
Paszgen 2. YryieBogopoabl
[IpepenvHbie
2.1 peA 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
YI71eBO/IOPO/Ib — aJTKAHbI
HernpepenbHbie
2.2 YIJIeBOAOPO/BL: a/IKeHB], 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
asIKaZiieHbl, aJIKUHbI
Apomarunyeckue
2.3 P 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YI71eBOJOPO/IbI
[TpupoaHble NUCTOUHHUKMU
24 YIZIeBOLOPOZIOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
niepepaboTKa
Wroro no pasgeny 13
Paszgen 3. Kuciopojcoaepxanjue opraniuyeckie CoeguHeHus
3.1 Cnouptbl. PeHON 3 https://resh.edu.ru/subject/lesson/4769/start/150550/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6151/start/149993/

Anbperusbl. KapboHoBBIE

https://resh.edu.ru/subject/lesson/4776/start/150604/

3.2 KHUCTIOTBL. ClIOKHbIe 7 https://resh.edu.ru/subject/lesson/5727/start/150577/
5(UpHI
3.3 YrneBozbl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
Wroro no pasgeny 13

Paszgen 4. AsoTcogepxaiye opraHuyecKue coeMHeHHs

4.1

AMUHBI. AMUHOKHUCJ/IOTEI.
benku

3

https://resh.edu.ru/subject/lesson/4743/start/150742/

Wroro no pasgeny

3

Paspes 5. BEICOKOMOJIEKY/IAPDHbIE COe{MHEeHUs]

IInactmaccel. Kayuyku.

https://resh.edu.ru/subject/lesson/6095/start/150823/

1 2

> BonokHa https://resh.edu.ru/subject/lesson/6152/start/150850/
Wroro no pasgeny 2
OBIIEE KO/JIMYECTBO YACOB 34

I10 ITTPOI'PAMME



https://resh.edu.ru/subject/lesson/4776/start/150604/

11 KJIACC

KosmuecTBO yacos

No HaumeHoBaHue pa3jesoB OnekTpoHHbIE (HH(PPOBBIE) 00pa3oBaTe/IbLHbIE
KonTponbHbie | IIpakTuuyecku
n/n U TeM NPOorpaMmsbl Bcero pecypchl
paboThI e padoThI
Paspesn 1. TeopeTuyeckue 0CHOBBI XUMHMH
CTpoeHue aTOMOB.
[TepuoguuecKkuii 3aKOH U
1.1 [Teproauyeckasi cucrema 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHYECKUX 371eMeHToB [].
N. MenpenieeBa
CTpoeHue BellleCTRa.
1.2 P B 4 https://resh.edu.ru/subject/lesson/6479/start/150989/
MHoroob6pasue BelecTB
1.3 XUMUYECKHe peakiuu 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Wroro no pasgeny 13
Pazgen 2. Heoprannueckass Xumms
2.1 MeTannsl 6 https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 HemeTtannnl 9 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
CBs13b HeOpraHuuec
2.3 BA3b HEOPTAHMACCKUIX 1 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpraHWYeCcKUX BellleCTB
Wroro no pasgeny 17
Pazgen 3. XumMusi v )KU3Hb
3.1 XUMHS U JKU3HD 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
Wroro no pasgeny 4
OBIIEE KOJIMYECTBO YACOB 34 5 3

I10 ITPOI'PAMME







ITIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
KonnuecTBo yacoB
Ne Tema ypoka OnexTpoHHbIe LH(POBLIe Hcnonb3oBanue
n/n Bcer | Konrponeneie | IIpakTudecku | opasoBare/ibHbIe pecypchbl obopyoBaHus
0 padoThI e padoTsI IlenTpa "Touka
pocra”
bub6noreka [JOK 1K, npoekTop.
TIpeameT https://lesson.academy-
OpraHMuecKoi XUMUH, content.myschool.edu.ru/lesson/a9f
1 o8 BOSHUKHOBEHIE 1 3d191-5e1le-4e24-ac02-
pasBuTHe U 3Haqu’1/1e efb16fa49f6a?backUrl=
%2F04%2F10
Teopust cTpoeHust bub6moreka [JOK ITK, npoekTop
OpraHMUecKHX https://lesson.academy-
7 coempmermii A. M 1 content.myschool.edu.ru/lesson/c9
o 35a58c-ab0e-4c59-9dcf-
byTneposa, e€ 20517ae4b52e?backUrl=
OCHOBHBI€ T10/IO’KeHH A %2F04%2F10
CraproBas
3 JIMarHOCTUYeCKast 1 1
KOHTpOJIbHasi paboTa
4 [IpencraBiieHue o 1 bubmoreka [JOK 1K, npoekTop.
K/lacCU(UKaI[uu https://lesson.academy-
OpraH1uecKux content.myschool.edu.ru/lesson/72
BEIIECTB. 6ee099-e1a9-410f-b8be-
b4cb589aead1?backUrl=
Homerxnarypa %2F04%2F10
(cuctemarrueckas) u




TpUBHA/bHbIE
Ha3BaHUs
OpraHvueCcKUx
BeleCTB

AJIKaHBI: COCTaB U
CTpO€HHue,
rOMOJIOTUUECKUH PSi,.
MeTaH 1 5TaH —

bubmioreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/96
41927f-bbc8-44b9-b3ea-

Haruuk
TeMIlepaTypal.

rpocTeiime 81la2be75c47a
Trpe/iCTaBUTeNN
aJIKaHOB
bubmoreka [JOK Jaruuk Temreparypsbl

https://lesson.academy- T/IaTUHOBBIM.
AJIKEHBI: COCTaB U content.myschool.edu.ru/lesson/40 | ITepcoHanbHbIHI
CTPOeHHe, CBOHCTBa 38171e-4158-4bd1-ae98- KOMITBIOTED.

18dc1cfb9399

Bubmoreka LIOK [JaTtuuk Temneparypsbl

OJTUJIEH U IPONUJIEH

https://lesson.academy- T/IaTUHOBBIN.
— lpocrenmune content.myschool.edu.ru/lesson/05 | [TepcoHanbHbBIN
NpE/ICTaBUTE/IN ab5925-ba8e-499e-840b- KOMITBIOTEP.
4JIKEHOB 70b5e8db71ae

bubmioreka [JOK JaTryuk Temreparypsbl

[MpakTuueckasi pabora

https://lesson.academy- T/IaTUHOBBIN.
Ne 1. «ITonyuenne content.myschool.edu.ru/lesson/53 | IlepcoHambHBIH
STH/IEHA U U3y4eHune cd2379-2a45-43b1-9f67- KOMITbIOTEp.
€r0 CBOMCTB» 7ebcdaf03ce(
AnkaJieHbl. bub6mioreka [JOK JaTyuk Temreparypsbl

byraguen-1,3 u

https://lesson.academy-




metunbyraaveH-1,3.

content.myschool.edu.ru/lesson/6d

T1/IaTUHOBBI

[TonyueHue £23393-6f08-4b9f-ae01-

CUHTETUYEeCKOTO a983b95b854a

KayuyyKa U pe3yHbI

AJIKWHBI: COCTaB U Bubmmoreka LJOK Jaryuk TemriepaTypsbl

0COOeHHOCTH https://lesson.academy- T/IaTHHOBBIM.
CTpOeHMUs, content.myschool.edu.ru/lesson/05 | I[lepcoHanbHbII

10 rOMOJIOTMUeCKUM psifl. €9a929-6741-4d7c-84b5- KOMIIbIOTED.
AneruneH — 009a92468356
MPOCTENIININ
Trpe/iCTaBUTe b
aJIKTHOB

bubmoreka [JOK
BbIunciieHusi 1o https://lesson.academy-

11 yPaBHEHUIO content.myschool.edu.ru/lesson/7d

XUMUUYECKOU peakuuu ada027-8448-418f-b416-

fbaledd4ab6d

Bubmoreka LJOK [JaTtuuk Temneparypsbl
Apenbi: GeH3on u https://lesson.academy- T/IaTUHOBBIM.

12 Tomyos1. TOKCUUHOCTD content.myschool.edu.ru/lesson/d8 | IepcoHanbHbIM

apeHoB 6d7d00-d5b4-491d-aded- KOMIIbIOTEP.
c3ddal9feef4
bubmoteka [JOK [Jaruuk TemrmiepaTypsbl
l'eneTnueckas cBAsb https://lesson.academy- T/IaTHHOBBIM.

13 yT/1IeBOI0pO/0B, content.myschool.edu.ru/lesson/6¢ | [lepcoHanbHbBIN
IPHAHAIJIEKAINX K 919641-7956-4130-b1fd- KOMIIBIOTEP., JaTUUK
pas/IM4HBIM K/lacCaM c7e71db395d7 pH.

14 [TIpomexxyTouHas

KOHTpOJIbHas pabora




10 UTOraM 1repBoro

TIOTYTO/THST
ITpupogHbie bubmioreka [JOK JaTyuk TemrepaTypsbl
HWCTOUHUKU https://lesson.academy- TJIaTUHOBBIM.
YIJIEBOZIOPOZOB: content.myschool.edu.ru/lesson/99 | IlepcoHanbHbII

15 TIPUPO/HBIN ra3 u 557a5e-2221-43e0-97b8- KOMIIbIOTED.
MOMNyTHbIe He(TAHbIE 983de535c44dbubnoreka
rasbl, HedTb U
IIPOAYKTEI eé
repepaboTKH
IIpupopnslie Bubmoreka LIOK JaTtuuk Temneparyphbl
VICTOYHUKHN https://lesson.academy-
yTJIeBO/IOPO/IOB: content.myschool.edu.ru/lesson/99

16 TIPUPO/JHBIN ra3 U 557a5e-2221-43e0-97b8-
oMy THBIe He(TsIHbIe 983de535c44d
rasbl, HepTb U
IIPOAYKTHI eé
nepepaboTKH

bubmoreka [JOK JaTuuk Temreparypsbl
IIpenensHble https://lesson.academy- TJIaTUHOBBIM.

17 OHOaTOMHBIE CITUPTBIL: content.myschool.edu.ru/lesson/54 | IlepcoHanbHBIM
METaHO/I ¥ 3TaHOJL. 39¢18b-7440-4b6f-bf84- KOTIMBIOTEP.
BopopoaiHast cesisb c04fad71694f

Bubmoreka LIOK JaTtuuk Temneparypsbl
MHuoroaromHeie https://lesson.academy- T/IATUHOBBIM.

18 CIIMPTBL: content.myschool.edu.ru/lesson/46 | IepcoHanbHbIN

STAICHITIMKO/Ib H 1aa9c8-c0ef-4827-a8e5- KOTIMBIOTEp.

ML epyuH

d12a0bedc826




deHo: CTpOeHHne

bubmioreka [JOK
https://lesson.academy-

JaTuuk Temmeparypsbl
TJIaTUHOBBIM, 1aTUMK

MOJIEKY/IB,
19 usmueckue u content.myschool.edu.ru/lesson/64 | pH.
XUMHYeCKMe CBOMCTBA, 9883b8-7c5f-4f16-896e-
TpYMeHeHHe 10a2278b08f1
bubmoreka LHOK JaTuuk Temreparypsbl
AnbJierufipl: https://lesson.academy- T/IaTUHOBBIN

20 dbopmanberus u content.myschool.edu.ru/lesson/86

areTanbaerus. ALeToH 64b319-0ba3-4945-b076-

cb7ae5858b90
OZIHOOCHOBHBIE bubmoreka [JOK JaTruuk Temreparypsbl
Tpeje/IbHble https://lesson.academy- TJIaTUHOBBIN.

21 KapBGOHOBBIE KUC/IOTBL: content.myschool.edu.ru/lesson/b4 | I1epcoHanpHbIM
MypaBbHHAs U feaa04-3438-4b57-a3ec- KOMIIBIOTED.,
yKCyCHast ba0f9fe63c0d
[pakTyeckasi pabora Bubmmoreka LIOK
No 2. «CRoiicTBA https://lesson.academy-

22 T . content.myschool.edu.ru/lesson/98
pacTEopa yrCyeHoH 34d408-386d-444a-8de3-

KUCTOTBD 7efba8b98cdb
CreapuHoBasi ¥ bubmoreka [JOK JaTuuk Temmeparypsbl
OleVHOBAs KMC/IOTbI, https://lesson.academy-
23 N content.myschool.edu.ru/lesson/71
pea ac43f2-a0d4-4945-a0eb-
BBICIIMX KapOOHOBBIX 1e59cd54dof
KHCJIOT
24 Mplina Kak conu bubmoreka [JOK Jaryuk TemriepaTypsbl

BBICIITUX KapOOHOBBIX
KUCJIOT, X MOIOIIiee
JIeCTBUE

https://lesson.academy-
content.myschool.edu.ru/lesson/71
ac43f2-a0d4-4945-a0eb-

IJIATUHOBLIN.
[TepcoHanbHbIN
KOMIIBIOTEP., IaTUUK




1e59cd5f4dof

pH.

CnoxxHele 3(UphbI Kak

bubmoteka [JOK

JlaTuuK Temneparypbl

NPOM3BOIHbIE https://lesson.academy- TIJIaTUHOBBIN.

o5 KapGOHOBBIX KHCTIOT. content.myschool.edu.ru/lesson/71 | [lepcoHanbHbBIN
TUAPOH3 CTIOXKHBIX ac43f2-a0d4-4945-a0eb- KOMIIbIOTED., AaTUHK
>bHpoB 1e59cd5f4dof pH.

Bubmoreka LIOK [JaTuvk Temneparypsbl
ZKvipbI: rusponms, https://lesson.academy- TI/IATUHOBBIH.

26 IpUMEHEHHE, content.myschool.edu.ru/lesson/71 | IlepcoHanbHBIM
brosornyeckast posb ac43f2-a0d4-4945-a0eb- KOMITBIOTEP., JaTuhK
JKUpOB 1e59cd5f4dof pH.

YrneBofpl: CcoCTas, Bubmoreka LJOK Jaruuk Temrmeparypsbl
KJ1accuurkarusi. https://lesson.academy- T/IaTUHOBBIM.

57 Baxkueiiiiive content.myschool.edu.ru/lesson/70 | [TepcoHanbHbIN
TIpe/ICTaBUTE N 9ce43a-deb6-4281-963b- KOMITBIOTEP.
I7TI0K033, (PpyKTO3a, 01d2e212d4d0
caxaposa

bubmoreka [JOK
KpaxmaJi i [[e/uiionosa https://lesson.academy-

28 KaK TIPUPOIHbIE content.myschool.edu.ru/lesson/70

MOMMMepb 9ce43a-deb6-4281-963b-
01d2e212d4d0
KonTposnbHast pabora
10 paszeny
29 «Kucnopomcogepkati

e opraHnyeckue
COeIMHEeHUI»




bubmioreka [JOK

JaTuuk Temmeparypsbl

https://lesson.academy- TIJIaTUHOBBIN.

30 AMUHBL: METU/IaMUH 1 1 content.myschool.edu.ru/lesson/Oc | ITepcoHambHBIH

aHH/IH 608a59-4c69-4481-839%- KOMITBIOTEP.
9205f201b73e

AMHWHOKUCJIOTHI KaK bubmoreka LHOK JaTuuk Temreparypsbl

amdoTepHbIe https://lesson.academy- TJIaTUHOBBIM.

31 OpraHuveckKue 1 content.myschool.edu.ru/lesson/c2f | [TepcoHanbHBIN
COe/IMHEeHUs], UX 2f3d7-43d1-4873-ace0- KOMIIbIOTED.
buonoruueckoe 78eca6009628
3HaueHue. IlenTuabl

19 WTorosas 1
KOHTpOJIbHAsi paboTa
Benku kak npupo/HbIe bubmioreka [JOK JaTuuk Temmeparypsbl
BbICOKOMOJIEKY/ISIpHbIE T/IaTUHOBBIM.
CcoeIMHeHUsI [TepcoHa/nbHbIN

33 OcCHOBHBIe IOHATUSA 1 KOMIIBIOTED.

XUMUU

BbICOKOMOJIEKY/ISIPHBIX

COeJIJMHEeHUM

OcHOBHBIE MeTO/bI Bubmmoreka LIOK [JaTtuuk Temneparypsbl
CUHTe3a https://lesson.academy- T/IaTUHOBBIM.

34 BBICOKOMOJIEKY/ISIPHBIX 1 content.myschool.edu.ru/lesson/45 | [epcoHanbHbBIN
COeTUHeHU. b81dac-acba-440e-99e3- KOMITBIOTEP.
[TnacTmaccel, KayuyKu, 14c3ba78050a
BOJIOKHA
OBILEE 34
KO/IMYECTBO

YACOB I1O




[TPOI'PAMME




11 KJIACC

KosmuecTBO uacos

Ne Hara
/| Tema vooka S JeKTpoHHBIE HH(POBBIe | Mcnoab3oBaHU
n yp Bcer Kontponbubie | IIpakTHyecku yH o6pasoBare/bHBIE pecypcsl | 060pyAoBaHus
= ) paGoThI e paboThI ni IlenTpa "Touka
pocra”
bubmoteka IIOK I1K,
XUMHUYECKUN 3/IeMeHT. https://lesson.academy- MYJIETUMEIUAHBI
ATOM. DIeKTpoHHast 1 content.myschool.edu.ru/lesson/2 | i npoekrop.
' Ob1df2e-6ced-435b-b6dc-
KOH(UIypaList aTOMOB OJeKTPOHHBIE
5155d30a45fa TaG/ULBL.
BxogHas KOHTpoO/ibHAs 1 1
pabota
[Tepuogrueckuii 3aKOH U 1 Bubmuoreka LIOK K,
[Tepuognueckas cucrtema https://lesson.academy- MYJIETUMEIUAHBI
XUMHUECKUX 3/IeMEHTOB content.myschool.edu.ru/lesson/e | it mpoekrop.
CBSI3b C COBPEMEHHOM 7375¢3d033e9 Tab/NLIBL.

Teopuel CTpoeHust
aTOMOB 3aKOHOMEPHOCTHU
V3MeHeHUs] CBOMCTB
XMMHUUECKUX 3JIeMEHTOB
1 UX COeUHEeHUH 10
rpymniaM U repyuojiam.
3HaueHue
TeproIMYeCKOro 3aKoHa
Y CUCTeMbI XUMUYeCKUX
s71emeHTOB [I.11.




MeHnzeneeBa B pa3BUTUHA
HayKu

CrpoeHue BelleCTBa. Bubmuoreka LIOK I1K,
XuMHUecKas CBi3b, eé https://lesson.academy- MY/JIbTUMEeIUAHBI
BU/[bl; MEXAHU3MBI content.myschool.edu.ru/lesson/2 | i npoekrop.
o6pa3soBaHus 859ec02-8ecd-4cd8-8531- ONeKTPOHHbIE
KOBAaJIeHTHOM CBSI3H. edad962608fb TaO/IML[BL.
BogopojHas cBsi3b
BaneHTHOCTB. bubmoteka LIOK K,
OJIeKTPOOTPULIATe/IBHOCT https://lesson.academy- MYJIbTUMEeAUAHBI
b. CTereHb OKUC/ICHHUS. content.myschool.edu.ru/lesson/1 | i npoekrop.
BerecTBa 2bfc348-007f-4796-bcda- DJIeKTPOHHBbIE
MOJIEKYJISIPHOTO U 180fc6b720fe Tab/IHLBI.
HEMOJIeKY/IIPHOTO
CTPOEHUs
[TonsaTHe 0 JUCIIEPCHBIX Bubmioreka LIOK Haruuk
cucteMax. VICTUHHBIE U https://lesson.academy- ONTHYECKOIT
KOJITIOUHBIE PACTBOPBL content.myschool.edu.ru/lesson/8 | ryroTHOCTH
Maccosas 107 ae38be6-e06f-4fae-9729-

69903109968
Bell[eCTBa B pacTBOpe
Knaccuduxkarms u Bubnuoreka LIOK Haruuk pH.
HOMEHK/IaTypa https://lesson.academy-
HeopraHuye CK1X content.myschool.edu.ru/lesson/5
COe/IUHeHMUiA. e33bc30-805d-41fe-bf72-
leHeTnueckast CBsI3b 860434£45£57
HeopraHuye CKUX
Bell[eCTB, Pa3/IMUHbIX
KJIaCCOB
Knaccudukanys Bubmuoreka LIOK Haruuk pH.




XUMHUYECKUX peakLivui B
HEOpraHuvyeCcKou 1
OpraHu4eCcKo XUMHUHU.
3aKOH COXpaHeHHUs
Macchl Bell|eCTB; 3aKOH
COXpaHeHUs U
TipeBpallleHUs SHepryur
TIPU XUMUUe CKUX

https://lesson.academy-
content.myschool.edu.ru/lesson/7
5637

peakLusx
bubmioteka LIOK Haruuk pH,
CKOpPOCTb PeaKLuH. https://lesson.academy- Harumk
9 O6paTUMble peaKLyH. content.myschool.edu.ru/lesson/f | Temmneparypsr
XHMHUECKOe PaBHOBECHE Ocb5def-307e-4575-89d0- [JIaTUHOBBIIA
86041b603655
Bubnuoreka LIOK Haruuk pH,
[pakTiyeckas pabora Ne https://lesson.academy- Jarunk
10 1. «BrmsiHre pasiMuHbIX content.myschool.edu.ru/lesson/0 | Temmeparypsr
(hakTOPOB Ha CKOPOCTh e41e568-0a2b-4605-bb92- [UTATHHOBbI
XUMHUYECKOU peaki[un» 35d1ab69f9ba
OJIeKTPOIUTUY e CKast bubmoteka LIOK Jaruuk
puccoumanus. [Tonstue o https://lesson.academy- 3/1eKTPOINPOBOAU
BOZIOPO/JHOM TOKa3aresie content.myschool.edu.ru/lesson/2 | moctu, garuuk
(pH) pacTsopa. Peaxuy 37cdb54-2787-4817-8330- pH
1 MOHHOTO 0OMeHa. 60270075645
['Maponu3 opraHnyeckux
Y HeOpraHuyeCKux
BellleCTB
12 Oxuc/IMTebHO- Bubmuoreka LIOK Harunk
BOCCTAHOBUTE/IbHbIE https://lesson.academy-




peakuuu. [Tonstue 06 content.myschool.edu.ru/lesson/8 | snekTporipoBogu
3/IeKTPOJIU3e PacIjiaBOB f219c

Yl PAaCTBOPOB COJIel

Mertasiibl, UX TIOI0’KeHue bubmioteka LIOK Haruuk

B [leprognueckoit https://lesson.academy- 3/1eKTPONPOBOAU

cucTeMe XMMHAYeCKUX
sneMmeHTOoB [I. U.

content.myschool.edu.ru/lesson/a
0d5bd16-683e-4ale-8073-
70c604e9c862

MOCTH, JaTUUK
pH

13 MeHgeneeBa u
0COOEHHOCTH CTPOEHHsT
aromoB. O61e
(usnyeckue CBOWCTBa
MeTaJlJIoB
14 ITpomesxyTouHas
KOHTpOJbHasi paboTa
CriiaBbl MeTa/IoB. Bubmiorexa LIOK Maruuk pH,
15 DneKTpOXUMUYe CKUi Harunk
PSAJI, HaTIPSDKEHUIA TeMHePaTYPU"I
META/LIOR T/IaTHHOBBIN
XyMHUUeCcKre CBONCTBa Bubnuoreka LIOK Haruuk pH,
BKHEHNILIMX MeTajljloB https://lesson.academy- Iarumk
(HaTpUiA, KaTHH, content.myschool.edu.ru/lesson/e | Temmneparypsl
16 Ka/IbL[1iA, MarHui, 71£8162-0d4d-40{8-bof7- T/IaTUHOBBII
ATOMUHHIA) 11X 422c3e710750
coeIMHeHUM
bubmoteka LIOK Haruvk pH,
XuMuuecKue CBOACTBA https://lesson.academy- JaTunk
17 Xpoma, M€ U UX content.myschool.edu.ru/lesson/e | temmeparypsr

coeiMHeHUM

7tf81

[JIAaTUHOBBIN




bubmoteka LIOK Haruuk pH,
XuMHUuecKue CBONCTRA https://lesson.academy- Iarumk
18 LIMHKA, JKeJIe3a U MX content.myschool.edu.ru/lesson/e | Temmneparypsl
COeHeHUi 7ff8162-0d4d-40f8-b9f7- IaTUHOBBIM
422¢3e710750
ITpaktuueckasi pabora Ne Bubmoreka LIOK Hatuuk pH,
2. "PemeHue https://lesson.academy- Jaruuk
19 9KCITEPUMEHTa/IbHBIX content.myschool.edu.ru/lesson/6 | Temmneparypsl
3a71a4 110 Teme 545ec44-34c5-43f6-826b- M/IATHHOBDII
«MeTannb»" a648d7dGfef7
Hemetannbl, nx Bubmuoreka LIOK Haruuk pH,
T10JI0KeHVe B https://lesson.academy- Marunk
TTeproanUeCcKoii cucTeme content.myschool.edu.ru/lesson/2 | temmneparypsl
20 | XMMMUECKMX 3/IeMEeHTOB 390b83e-a935-4c96-bd3a- T/IaTUHOBBINA
. . MeHpeneeBa u 25£26d9c1139
0COOEHHOCTH CTPOEHUS
aToOMOB
dusnyeckKre CBOUCTBA Bubnuoreka LIOK Hartuuk pH,
HeMeTaJlIoB. https://lesson.academy- Matuuk
AJIOTPONHMS HEMETa/lIoB content.myschool.edu.ru/lesson/2 | temmneparypsr
21 (Ha TIpEMepe KHUCIOpoja, 390b83e-a935-4c96-bd3a- [JIaTUHOBBIH
cepbl, hocdopa n 25f26d9c1139
yrnepoza)
bubmoteka LIOK Haruuk pH,
XUMHUeCKHe CBOMCTBA https://lesson.academy- JaTuvk
22 Ta/IOreHOB, CePbI U HX content.myschool.edu.ru/lesson/c | temmneparyps
COeMHEeHHit tb70c37-2784-4c66-be05- TATUHOBBIH
b0966dffb673
23 XVMUUeCKHe CBOMCTBA Bubnuoreka IIOK Haruuk pH,




https://lesson.academy- Harunk
a3oTa, pocodpa U1 nx content.myschool.edu.ru/lesson/c | Temmeparypsr
COeMHeHuiA fb70c37-2784-4c66-be05- IATUHOBDII
b0966dffb673
bubroteka LIOK Haruuk pH,
XUMHUUYeCKUe CBOMCTBA https://lesson.academy- Marumk
24 yInepo/a, KpeMHUs U UX content.myschool.edu.ru/lesson/c | Temmneparypsl
COeMHeHuit fb70c37-2784-4c66-be05- [IATUHOBBIH
b0966dffb673
bubroteka IIOK I1K,
TIpuMeHeHHe https://lesson.academy- MY/IbTUMe/IUNHBI
5 BKHEMIIMX HEMETa/LIOR content.myschool.edu.ru/lesson/c | i npoekrop.
o fb70c37-2784-4c66-be05- O/1eKTPOHHbIE
U VX COeUHeHUN b09EGAEbET3 P
O06o061enve u Bubmnuoreka LIOK K,
cUCTeMaTu3alusi 3HaHUM MyJ/IETUMe JUIHBI
1o TeMe «HemeTasnbi». i IpOeKTOoP.
26 Brruviciienus mo O/IeKTPOHHBIE
ypaBHEHUsAM TaO/IULIBL.
XUMHUYECKUX peaklui U
TepMOXUMHYeCKue
pacuéTel
[TpakTrueckast pabora Ne bubroteka LIOK
3. «Periieque https://lesson.academy-
27 9KCIepUMEHTa/TbHbIX content.myschool.edu.ru/lesson/7
3a/1a4 110 Teme c19b0ba-7815-4db3-86f4-
"HemeTa/uisl"» dOac5b740b3b
28 Heoprannueckue u Bubnuoreka LIOK Hartuuk pH.




OpraHrMyeckue KMCJ/IO0ThbI.
HEOPFaHI/I‘-IECKI/Ie u

https://lesson.academy-
content.myschool.edu.ru/lesson/3
5c2be59-f1¢6-46c6-910c-

OpraHuy4ecKue
0CHOBAHMSL 46a0576d6924
AwmdoTtepHbie Bubmuoreka LIOK Haruuk pH.
HeopraHuyeckue 1 https://lesson.academy-
opraHuyeckue content.myschool.edu.ru/lesson/c
29 COeIHEeHYs. 6c5af9a-9645-4604-9834-
TeHeTHueCKast CBA3b 59151d566a61
HeOpraHWyeCKux u
OpraHUYeCcKHX BellleCTB
Ponb xumuu B Bubnuoreka LIOK 1K,
obecrieueHUn MYJIBTUMEUHHBI

30 9KOJIOTHYE CKOM, i IPOEKTOP.
SHepreTUYeCKou 1 OJeKTPOHHbIe
TIHIIIeBOI 0e30IaCHOCTH, TabO/IUL[BL.
pPa3BUTUM MeIULIMHbI

31 WTorosast KOHTpPO/IbHAS
pabota
[TpexncraBnenust 06 Bubnmoreka LIOK IK,
00OIIMX HayYHBIX https://lesson.academy- MY/IBTUMEIANHBI
TPUHLAIIAX content.myschool.edu.ru/lesson/f | i mpoekrop.

32 TIPOMBILIIEHHOTO 5999557-18¢8-4853-83a0- DNIeKTPOHHBIE
TIO/TyUeHUsT BaYKHEUIITNX 588b{830407a TaO/TULIBL.
Bell[eCTB

33 UenoBek B Mype BellleCTB Bubmoreka LIOK 1K,

Y MaTepuasioB https://lesson.academy- MY/IbTUMEeIUAHBI
content.myschool.edu.ru/lesson/a | i npoekrop.

cd826cf-ba2d-49db-b216-

OEeKTPOHHBIE




ef7c26a84728

bubmoteka LIOK I1K,
https://lesson.academy- MYIETUMeIUIHBI
34 XuMpA ¥ 310POBBE 1 content.myschool.edu.ru/lesson/a | - HpoeKTOp
"esioBeKa cd826¢f-ba2d-49db-b216- 3 '
ef7c26a84728 /IEKTPOHH
OBLIEE
KOJIMYECTBO YACOB 34

I10 [TPOI'PAMME







YUYEBHO-METOAJNYECKOE OBECIIEYHEHHNE
OBPA3OBATEJ/IBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI I/I1 YYHEHUKA

» Xumus, 10 knacc/ 'abpuensia O.C., AkipoHepHoe o0111ecTBo «/31aTebCTBO
«[Ipocserenue» , 2023 rog,.
» Xumus, 11 knacc/ I'abpuensa O.C., AKimoHepHOe o011ecTBo M3aarenbCTBO

«IIpocseienue», 2023 rog.

METOANYECKUWUE MATEPUAJIbI /I YUUTEJIA

1. O.C.I'abpuensH, I'I".JIpicoBa «Xumusi MeTozpueckoe 1mocoore — 0a30BbIH
ypoBeHb» - M.: [Ipoda 2022 rog,.

2. 0.C.I'abpuenss, N.I.OctpoyMoB, «OO011jast XMMUs B TeCTax, 3ajauax,
ynpaxHeHusx. 11 knace» — M.: Ipoda, 2023 rog,.

3. O.C.I'abpuensH, [1.H.Bepe3kuH, A.A.YiakoBa «Xumus 11 Knacc:
KoHTpo/nbHBIE ¥ IPOBEPOUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 1.
4. O.C.I'abpuensH, I'I".JIpicoBa, A.I"BBegenckast «Xumus 11 kmacc:
HacrtonbHasi kaura s yuurensi». Yacts 1 — M.: [Ipoda, 2019 rog,

5. O.C.I'abpuensn, I'.I'.JIvicoBa, A.I.BBeneHckas «Xumus 11 kacc:
HacrtonbHasi kHura ajis yuutensi». Yactb 2 — M.: [Ipoda, 2022 roa,.

6. O.C.I'abpuensH, [1.B.PemeroB, 1.I.OcTtpoymoBa «3afauu 10 XUMUHU U
criocobbl uX perieHus» - M.: «ZIpoda», 2021roz.

7. B.I. lenncoBa «Xumusi 11 Kacc oypoyHble T/IaHbI 110 Y4eOHUKY



O.C.I'abpuensna, I.I'.JIsicoBoii» - Boarorpag» Yuutens 2018roz.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 Kmacc», - M.:
Ok3ameH, 2019r.

9.9. O.C.I'abpuensH, U.I.ocTpoymMoB «XyUMUUeCKU IKCTIEPUMEHT B ILLIKOJIe

11 knmace»; - M.: poda. — 2019 rog. _

IIUP®POBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPChI CETHA
NHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» 1 cailT gjis yuuress «51 uy Ha ypok
XUMUM»

http://him.1september.ru Eaunas konnekums LIOP: [TpegmeTHasi Ko/ieKIust
«XUMUA»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuyHbIe
sKcriepuMeHThI: xumus. Konnekiusi Poccutickoro obijeo6pa3oBaTeibHOTO
ropTasna

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnmukbepoBoii

http://www alhimik.ru Bcepoccuiickast omumuazia KoJIbHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranuueckasi XUMHsI: 3/IeKTPOHHBIN yUeOHUK /1St
CpeiHe! IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 37IEKTPOHHBINA yueOHUK



http://www hemi.nsu.ru OTKpBITBIN KOMIeIK: XUMUS
http://www.chemistry.ru ZlucTaHijuoHHasi oiuMITMaZia Mo XUMUU:

TeJIeKOMMYHUKAL[MOHHBIN 00pa30BaTe/IbHbIN MPOEKT



