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PABOYAS ITPOI'PAMMA y4eOHOro npeamera
«XHUMHUD»
1 oOygaromuxes 10-11 kiaccos

MHNOSACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero oOmero o0Opa3oBaHUs
pa3pabotana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanum», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEIbHOM MPOrpaMMbI CpeHEro o0OIero oOpa3oBaHUs
(®OIT  COO), mpencraBieHHbIX B  DeaepaibHOM  TOCYAapPCTBEHHOM
obOpazoBatenbHoM craggapre COO, ¢ yuérom Konuenuuu mnpernogaBaHus
y4eOHOro mpeameTra «XUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii
denepalvy, peamu3yIOIMUX OCHOBHBIE OO0pa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX Too)KeHH «Ctparerun pa3BuTusi BocnuTanuss B Poccuiickoi
®enepauuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOuielt crpaTteruy 00y4eHus, BOCOUTAHUS U Pa3BUTHS O00Y4YalOIIMUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnenTtyanpHbie TookeHnss ®PI'OC COO o B3anM00OYCIOBICHHOCTH IIEIICH,
collep KaHMsl, pe3yJbTaTOB OOy4YeHUss W TpPeOOBaHMM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKaMU
o0mieo0pa3oBaTeILHON OpraHU3AIMK, SBJISETCS HEOTHEMJIIEMOM YacThIO UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TAlloM peaau3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[EHHOCTEH, HPHUCYIIMX
LEJIOCTHOM CHCTEeME XUMHUYECKOro o0pa3oBaHUsA. OTH IIEHHOCTH KAacaroTcCs
MO3HAHUA 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIBbTYpPbl
YeJIOBEKa, a TaKKe »JKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3M0pPOBBI0O M TpUpPOJHON cpene. Peamusyercs xumuueckoe oOpa3oBaHUE
oOy4Jaronmuxcs Ha ypOBHE CpEHEro o01ero o0pa3oBaHUs CPEICTBAMH Y4e€OHOTO



npeaMera «XHMHUS», CONEPKAHME M IOCTPOCHHE KOTOPOrO OIPENEIEHBl B
nporpaMMe MO XUMHHM C Y4€TOM CHeUU(PUKHA HAyKHM XUMHH, €€ 3Ha4YeHHs B
NO3HAaHUM TIPUPOABl U B MaTepuajbHOW XU3HU OOIIECTBa, a TaKXKe C YYETOM
o0mMX 1eaedl M NPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oduiero oopazosanus B Poccuiickoit denepanuu.

XuMHsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUTpaeT 0coOyio posib B
COBPEMEHHOW LMBUJIM3ALMK, B CO3JaHUM HOBOW 0a3bl MaTepUasbHON KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (pOPMHPOBAHHE PALMOHAIBHOTO HAYYHOT'O MBIIIJIECHUS,
B CO3J]aHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXaloIIeM MUpPE KaK O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTOpoe (hOPMHUPYETCSI B XMMUU HAa OCHOBE IOHHMAaHUs
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErT0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHMEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTMU IPUMEHEHUSI.

TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS CTaJIa
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOIO
TpyJla W >KM3HU KaXJI0oro wieHa ooOmectBa. COBpeMEHHass XMMHs Kak Hayka
CO3MJATENbHAsI, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBJieHA HA pPEUICHUE
rno0ajabHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUYECKOM, MUIIEBOM, HIKOJIOTMYECKON 0€30I1aCHOCTH M OXPaHBbI 310POBb.

B coorBerctBUM ¢ OOIIMMU LEISIMU W NPUHLMIIAMUA CPEAHEro OOILEero
oOpa3oBaHus conepkanue npeamera «Xumus» (10-11 knacesl, 0a30BbIi ypOBEHb
U3YYEHUs) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
OoOy4Jarommxcsi, HEOOXOMUMYI0O WM IS BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIICIIHOIO BKJIIYEHUS B JKU3Hb COLMYMa, IPOJOJDKCHUSA
00pa30BaHUs B pa3IMYHbIX 00JIaCTSIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBnstoliuMu  npeameTa  «XHUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumuss» U «OOm@as M HEOpraHu4YecKass XHMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUN MO0 HEOPraHMYECKOM XMMHUHU (C BKIIOYEHHEM 3HAHUM U3 OOIeH XUMHM) U
OpraHn4eckon XxuMuu. POpMUpPOBAHUE JAHHOM CHUCTEMBl 3HAHUU IPU HU3YyUYEHUHU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHUSI BCEro0 MHOrooOpasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUMU.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckass XuMus» chopMmupoBaHa B IporpaMMe MO XHMUU Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3YyYEHUIO YydeOHOro Marepuaja M 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHMH BEIIECTBA
paccMaTpUBAaIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOECHUS OPraHUYECKHUX
COCIIMHECHHN, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHX M DJIEKTPOHHBIX
NpEACTaBIeHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3y4aeMblXx B Kypce



BEILIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOOB JO CIOXKHBIX OMOJOTHUECKU
AKTUBHBIX COEOMHEHUU. B Kypce OpraHnyeckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUs MEpBOHAYAIILHBIC
MIPE/ICTABIICHUS O XMMUYECKOM CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKON pPEaKIIUH.

[lonq HOBBIM YyrJIOM 3peHuss B mpeaMeTe «XUMHS» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsd U3YUYEHHbIH Ha YpPOBHE OCHOBHOTO 0O01iero oOpa3oBaHUs
TEOPETUUYECKH MaTtepual | (PaKTOJIOTHYECKHUE CBEICHUS O BEIIeCTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHmueckas
XUMUSD» OOyYarOIIMMCSl TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEePUOANYECKOTO 3aKOHA C OOIETEOPETUUECKUX U METOJ0JOTUYECKUX MO3UIINM,
rIy0oke TOHSATh MCTOPUYECKOE W3MEHEeHHe (QYHKIMI O5TOr0 3aKoHa — OT
00o01aromen 10 0OBSICHSIONMIEH B TPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O BaXKHEHIIMX BEIIECTBaX, MX COCTaBe, CTPOEHUH,
CBOMCTBaxX W MPUMEHEHUU, a TAKKE O XUMHYECKUX PEAKIHUIX, UX CYIIHOCTH W
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HMMEIOIIUMHU KYJIbTYpOJOTHUUECKUA W MPHUKIAJTHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3HM XUMUU C
JPYTUMHM HayKaMH, PacKpblBalOT €€ poJib B MO3HABATEIbHOM W MNPAKTUYECKOM
JESATENBbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpPYECTBA B 00JACTU TECOPUM U MPAKTUYECKUX MPHUIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO H JIMYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XWMHEW, KPUTUYECKH OCMBICIHMBATh WHOOPMAIUIO U
OpUMEHATh €€ i1 TONOJHEHUs 3HAHWM, penieHus HWHTEIUNIEKTYaJbHbIX U
AKCTIEPUMEHTANIbHBIX MCCIEA0BATEILCKUX 3a7a4. B 11eoM cojepkanue yueOHOro
npeaMera «XUMHUS»  JAaHHOTO  YPOBHSA  M3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS TIOHMMAaHUS
bunocodckux maeH, Takux Kak: MaTepualbHOE €IUHCTBO HEOPTaHUYECKOro |
OpraHUYeCcKOro MHUpa, OOYCJIOBJICHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUM MYyTEM OJKCIEPUMEHTA U
pelieHrs TPOTUBOPEYUM MEXAy HOBBIMU (hakTaMU U TEOPETUUECKUMU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUN DKOJIOTHYECKUX MPoOieMm, a
TakKe Mpo0JeM cOepeKEHUsT IHEPTETUIECKUX PECYyPCOB, ChIPhS, CO3JJaHUS HOBBIX
TEXHOJIOTUN U MaTEepPHAJIOB.

B rmmane pemeHus 3aga4  BOCIUTAHMS, PAa3BUTUS U COLMAIM3ALUU
oOyyYaromuxcsi MPUHATHIE NPOrpaMMON MO XUMHUU MOJAXOAbl K OINPEEeTICHUI0
COollepKaHUsI M TIOCTPOCHHUSA TIpeJAMeTa MPEeAyCMaTpUBAIOT (OPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEIOIMUX O0a30BOe 3HAYCHUE A
pa3IUUHBIX BHUAOB JEATEIIBHOCTH: peIlIeHUusl MpodiieM, IOUCKa, aHalu3a W



00paboTku MHpOpMALK, HEOOXOIUMBIX JJIs1 MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIENO0BATENIbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B npaktuke mnpenojgaBaHus XMMHUH Kak Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U Ha YPOBHE CpelHEero o0111ero 00pa3zoBaHusi, Ipu ONPEACICHUU
COJIEpP>KATEeJIbHOM XapaKTEPUCTUKHU LeJed HW3y4YeHHUs MpeaIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMLMOHHO NPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypsl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIENIeW H3y4YeHUs
IpeaMETa SBISIETCS BIIOJIHE ONPAaBAAHHBIM.

CornacHO AaHHOW TOYKE 3pEHHUS TJIaBHBIMHU LEISAMHU H3YUYEHHS IMpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

o (opmupoBaHMe CHUCTEMBl XUMHUYECKHX 3HAHWUM KAk  BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KAapTUHBI MUPA, B OCHOBE KOTOPOH
JeXaT KIIOYeBble MOHATHS, (PYH/IaMEHTAJbHBIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHMMAHHUE CYIIHOCTHU JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEH
UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMHUpOBaHHE U PA3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKIHi, HEOOXOMUMBIX JUIsi MpUOOpeTeHus
YMEHHI OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJIECHUU,
UMEIOILIUX MECTO B MPUPO/JIE, B TPAKTUUECKON U MOBCEIHEBHOM KU3HM;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OSKCIEpUMEHTa, COOJIOJIEHUEM  IPaBUI
0e30MmacHOro 0OpalleHus ¢ BEIECTBAMH.

Hapsiay ¢ aTum, conepkaresibHasi XapakTepUCTHKaA LeJed U 3aa4 U3y4eHHUs
IpeMEeTa B IPOrpaMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMH B CHCTEME CpeHero oomero odpazoBanus. CeroaHs B
NpernojlaBaHu  XUMHM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeANoYTEeHUE
MPAKTUYECKONM KOMIIOHEHTE COJAep>KaHusg OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30oBaTEIbHOW OpraHu3alluy, BIAJACIOIIET0 He
Ha0OpoOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcOOaMu U
YMEHHSIMU aKTHUBHOTO TOJIyYEHUSI 3HAHUW U MPUMEHEHUS UX B PEaJbHOU >KU3HU
JUISL pEIIeHUS] TPAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TUM OpH U3YyYEHHH NpeameTa «XHUMUsS» JTOMUHHPYIOIIEE
3HaYeHUE MPUOOPETAIOT TaKUE LIETU U 33J]a4H, Kak:

ajantanys 00y4arolMXcsl K YCIOBHSM JIMHAMHUYHO Pa3BUBAIOLIErOCS MHUPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K



caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopMupoBaHre y OOyYarolUMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITCTCHIINH), WMCIOIINX YHUBEpPCAIbHOE 3HAYCHWE IS PA3IUYHBIX BUIOB
JEATETHPHOCTH: PENICHHs MpoOJieM, MOrCcKa, aHaanu3a U 00padoTKK MHGOpPMAIIHH,
HEOOXOJMMBIX JUIsl TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUH, a TaKKe I OIEHKH C TO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHUS BEHIECTB M XUMHUYECKHX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yJarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIBHO MMPUOOPETATh HOBHIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JJIsl MOMCKA U aHaiu3a yuyeOHOU u
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUH XMMUYIECKOTO COJICP KaHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydvarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, €€ BaXHOW POJM B PEIICHUHM TIOOATBHBIX IMPOOIeM
PaIMOHAIBHOTO MPUPOJIOTIONB30BAHMS, TIOTIOJTHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TMPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIMMOCTH OepexHOTro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETEHHs OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWHA JJII TPHHITHS TPAMOTHBIX DEIICHUHA B
CUTYAIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydyebHoM maHe cpemHero oOmiero oOpa3oBaHUS MpeAMET «XUMUS
0a30BOro YpOBHSI BXOJUT B COCTaB IpeaMeTHON obnactu «EcrecTBeHHO-Hay4YHbIE
IPEAMETHD).

Bnecenbl uamenenus B 11 kiiacce coriaacHo yueOHOMY IIJIaHy .

OO11ee Yncao YacoB, OTBEAEHHBIX ISl U3YUEHUS! XUMUH, HA 0a30BOM yPOBHE
cpeaHero oomiero oopa3zoBaHus, cocTaBisger 68 dacoB: B 10 kimacce — 34 gaca (1
gac B Heenro), B 11 kmacce — 34 yaca (1 gac B Hezelno).



COAEPKXAHME OBYYEHUASA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOECHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHoBHBIE TOJI0KeHUSI. CTPYKTYpPHBIE (POPMYITBI
OpraHWYecKuX BelecTB. ['oMonorus, wu3omMepus. XUMUYECKas CBSI3b B
OPraHMYECKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAVMHEHUW (cucTeMaTrhyeckas) M TpUBUAJIbHBIE Ha3BaHUS
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMd Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
OMMCAHUE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TPEICTABUTEIN QJIKAaHOB: (U3MYECKHUE W XUMUYECKHE CBONCTBA
(peakuun 3aMEUIEHUsT U TOPEHHs), HAXOXKACHUE B NPUPOJIEC, IOIYYECHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPE/ICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuun TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUJpATAlUHM, OKUCICHHUS U
MOJIMMEPU3ALINN ), TOJTYYEHUE U IPUMEHECHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakius nonumepusaiuu). [lonydyeHne CHUHTETHYECKOTO
Kay4yKa U pE3VHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psill. AIICTUIICH
— TMPOCTEHIIMIA TPEICTAaBUTENb AQJIKHHOB: COCTaB, CTpOCHHUE, (HUUYECKUE W
XUMHUYECKHE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApPATAIUH,
TOpPEHUsI ), MOJTYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy raJloreHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MPUMEHEHUE. 10.1y0:
cocmae, cmpoenue, @uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYyeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTMYecKass CBsI3b MEXKIY YIVIEBOJIOPOJAMH, NPHHAIICKAINIMMH K
pPa3TUYHBIM KJIACCAM.

[IpuponHbIE MCTOYHUKHK YTIIEBOAOPOAOB. lIpupoaHbpli ra3 W MOIyTHBIE
HeTsaubie ra3el. HedTh n e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HEPTH:
MEPETOHKA, KPEKUHT (TePMUYCCKUM, KATATUTUYSCKHH), TUpoiu3. [IpomayKTsl
nepepadoTk HepTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadOTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3lamMu IJIacTMAacC, KaydyKOB U PE3WHBI, KOJUICKIIUU
«Hepts» u  «Yroapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOTCHOIIPOU3BOAHBIX, TTPOBEJICHUE MPAKTUICCKON PaOOThI: TOJyYCHHE STHIICHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKUUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucaopoacoaep:kamue oprannyecKue coeMHeHUs

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOJI W 3TAHOJ: CTPOCHHUE,
¢usznyeckue MU XHUMHUYECKHE CBOMCTBA (peaklUM C aKTUBHBIMH MeETajlJlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpuMeHeHue. BojopoaHble CBSI3UM  MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa Ha OPraHKu3M YesIOBEeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTrOaTOMHBIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumeHenune rauuepuHa U 3TUIECHTITUKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
Toxcuunocth Penona. [Ipumenenue dpenona.

Anpnerupl U Kkemowuwvl. DopManbIerui, AaleTAIbAETUl: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KAUECTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHAasl KHCJIOTBI: CTpO€HHE, (pU3HUECKHe U XHUMHUYECKHE CBOMCTBA (CBOICTBA,
obmue Uit Kjacca KUCIOT, Peakiysl 3Tepu(pUKaluu), MOJIyYeHHEe U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbUTa Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBUE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cioxHBIX 2¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonyrcaxapuabpl). [JF0Ko3a — MpOCTEHIIMA MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJECUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pyKTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHe Kpaxmana U
uemttono3bl.  dusznueckue W XUMHUYECKHME CBOMCTBa Kpaxmayia (THAPOIU3,
KAueCTBEHHAsl pEAKLUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpOBEJIEHNEe, HAOIIOJICHHE U OINMUCAHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcugoMm Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruaoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaumomeicTBHE Kkpaxmana C HOJAOM),
MPOBEJICHUE MPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WJIM MPOAYKTa pEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMmepe TiuiuHa). buomornyeckoe
3HaYe€HWE aMUHOKUCIOT. [lenTuapl.

benku kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpPHYHAS M TPETHUYHASI CTPYKTypa OeiaKoB. XHWMHYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCIIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX IMPEBPAlllCHU:
HaOJII0/ICHNE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusi OEJIKOB MpHU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETNIEHb MOJUMEPU3ALUU, CPEIHSS MOJIEKYISIpHas
Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALS U TTOJIMKOHIEHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnupeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCS depe3 HCIONB30BAaHWE KaK OOIIUX €CTeCTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JUISI OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIH (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJN3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTb, HAOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: wMaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YTJIEBOJIBI, >KUPBHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO,
peCypChlI.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
MCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezeNieHus] 3JEKTPOHOB MO0 OpOUTAIsAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTypaIus aTOMOB.

[lepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmogmyeckoil cCucTemsl
xuMuueckux asnemMeHtoB /I. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CJIOKHBIX BELIECTB IO TPyNIaM M MEPHOJAM.
3Ha4YEHHE MTEPUOUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHAbI XUMHUYECKOW CBS3H
(KoBaJieHTHasi HEMOJsipHas M MOJSpHas, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenp okuciieHUs. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BeIIEeCTBA. THUIMBI KPUCTAIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10714 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknatypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peaknuu, €€ 3aBUCMMOCTh OT pas3IndHbIX (pakTopoB. OOpaTumbie
peakiuu. XuMU4YecKoe paBHOBecue. MakToppl, BIHUAIOIIAE HA COCTOSHHUE
xuMmuueckoro paHosecus. [Ipunuun Jle [larenbe.

DnekTponauTnyeckas aucconuanus. CuibHbIC U ciaadbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAS,, HEUTPAJIbHAS, IIEJIIOYHAS.

OKHUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIC PEAKIIUH.

OKCMEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUS BEIIECTB W WX NPEBPAILICHUM:
neMoHcTpanus Tabnui «Ileproguyeckas cucrema XuMu4eckux sneMmerToB [, U.
MeHneneeBay, u3ydeHHUE MoJielield KPUCTAUIMUECKUX PEHIETOK, HaOMIoACHUuE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJa0OPATOPHBIX OMBITOB (pa3ioKeHue NepoKCcuIa
BOJIOPOJA B MPHUCYTCTBUU KATAIN3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOINBIO YHHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIUd HOHHOTO 0OMeHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON PEaAKIUm».

Pacuérnnie 3anaun.

Pacuérel 1O ypaBHEHUSAM XHMHUYECKMX PEAKIMHA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM IIOHSTHUS «MacCOBas
JIOJIsI BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMmudeckux snemeHtoB J[. M. MenpaeneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETA/UIOB. AJUIOTpONHUS HEMETAIOB (Ha IIpUMepe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
docdhopa, yriepoma U KpeMHHS) W WX  COCIWHEHUU  (OKCHIIOB,
KHCJIOPOICOAEPKAIIUX KHCIOT, BOAOPOAHBIX COCIMHEHNUI).

[IpumeHeHnEe BAXKHEUIIINX HEMETAIUIOB U UX COCAUHECHUH.



Merannsl. [lomoxenne meramnoB B [leproanueckon cucTeMe XUMHUYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS JEKTPOHHBIX 00O0JIOUYEK
aToMoB MeTtayuioB. O6mume (usnyeckue cBorcTBa MeTamuioB. CIuiaBbl METAILIIOB.
DNEKTPOXUMHUUYECKUI DS HANIPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUINMX META/UIOB (HATpUM, Kaluil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBPallCHUN:
U3y4YeHUE KOJUIEKIHH «MeTamibl U CIUIaBbl», 00pa3Il[0OB HEMETAIIOB, pELICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HaONIOJIEHHEe W OIMCAaHHE JEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOAECHCTBHE TUJIPOKCHUJIA aFOMUHUS C PACTBOpPAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHbIE PEAKIIMN Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuérpel mMacchl BemecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
13 BEILIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumun B 00ecrieueHUN SKOJIOTUYECKOM, IHEPTreTUYECKON U MUIIEBOM
0€30MacHOCTU, Pa3BUTUM MeAUlMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIHUIAX POMBIILIEHHOTO
IIOJIy4YEHUs] BaXKHEMIIUX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEepaMmuKa,
MaTtepuanbl s JEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yao0peHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPAaBUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBwia OE30MaCHOrO UCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IIOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeIMETHBIX CBA3€H MpU  U3YyYeHUHM OOmEed
HEOPraHM4eCcKOM XMMHH B 11 Kilacce OCyILECTBISIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUpUKALMA, TMePUOAUYHOCTh, HAONIIOACHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEILECTBa, (PU3MUECKHUE BEIIMYMHBI U €IUHUIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, OJE3HbIE UCKOMAaeMble, TOILIIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IpOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUaAIOB, CEIbCKOXO03SHCTBEHHOE IPOU3BOJCTBO, MHUIIEBas
IPOMBINUICHHOCTh,  (papMaleBTUYECKasi  MPOMBINIICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IMPernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUajoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaroNIMMUCSL TPOTPaMM  CpPeHEro OOIIero o0pa3oBaHusi (JUYHOCTHBIM,
METaNnpeIMETHbIM M MpeAMETHbIM). HaydHo-MeToauuecko OCHOBOM st
pa3pabOTKHU IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHUS IPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOIXO.

B COOTBETCTBHM C CHCTEMHO-AEITEIBHOCTHBIM IOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CpPEIHEro
o011ero oOpa3oBaHus BbIJICTIECHBI CIEAYIONIUE COCTABISAIONIHUE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaMHU, MPUCYIIUMU LEIO0CTHOU
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yibTaThl OCBOCHUS MpeaMeTa «XHUMUsS» IJOCTUTAlOTCS B
CAMHCTBE YYEOHOW ¢ BOCIUTATEIBHOM JCATEIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUUYECKUMU, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOPMaMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMOINO3HAaHUS, CaMOpPa3BUTUA M HPABCTBEHHOIO CTAHOBJICHMS JIMYHOCTH
00yJaroIIXcsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMNbITA IO3HABATENILHON M NPAKTUYECKON J1€ITebHOCTH
oOy4Jarommxcs Mo peaju3alyy MPUHATHIX B 00ILECTBE LIEHHOCTEN, B TOM YHUCIE B
YacTu:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESITEIIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY |
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3INYHbIX BUAOB YUEOHOU NEATEIbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€YECTBEHHOUN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
MIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3yJIbTar
JUIMTEJIbHBIX ~ HAOJMIOJE€HUM, KPOMOTIMBBIX ASKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e MHQOpPMAIMU O MEPEJOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe30macHoro ooOpas3a >KHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3UYECKOMY U
IICUXUYECKOMY 3710POBbIO;

coOIO/IeHUsT TpaBui 0O€30MacHOro OOpalieHusi C BElIeCTBaMU B OBITY,
IIOBCEJHEBHOM XU3HU U B TPYAOBOM AEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWI HHJIWBHUAYaIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NeSTeNbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUECKOM H  JPYrUX BHIAX
NEATENBHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHYECKUX 3a7ad
COIMAIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YKCJI€ HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM MO0 XUMHUH;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpaszoBanus, Oyaymiedl mnpodeccur U peanusalud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOILIEHUS K TPUPOjJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
SKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHOM CPEJIbI;

OCO3HAHMSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMHUM IS
pELICHHS BOMPOCOB PAIMOHATIBLHOTO MPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, [MPUHOCAIIMX BpPEL OKPYKAIOLIEH
IPUPOAHON cpele, YMEHHUS IPOrHO3UPOBATh HEOJArONpPUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS NMPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALLIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATEIIbHOCTH AKOJIOTHYECKOMN HaIlpaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHON, KOMMYHHUKATUBHOM M COIMATbHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemodobun;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHenu(PUKA XWMHUM KaK HAyKd, OCO3HaHUS € poiu B
GbopMHpPOBaHUN PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpecTaBlieHus 00 OKpYyXKaloleM MHUpE Kak O €IMHCTBE MPHUPOABl U YEOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpodJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKONW HAMNpaBICHHOCTH M Ba)XHOM pOJIM B
CO3IaHUHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEIICHUHU TI00aTbHBIX MPOOIEM
YCTOMUYMBOIO Pa3BUTHUS YETOBEYECTBA — CHIPHEBOM, YHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O00ECNEYEHUH YCIOBUU
YCHENTHOTO TPyAa W OKOJOTUYECKH KOM(POPTHON IKH3HM KaXKIOTO UICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TIOHMMAaHUA CYUIHOCTH METOIOB
MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BATh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aK/IIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB U HUMEIOUMXCA JaHHBIX C LEJbI0 TMOJIyYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pereHust IpoOsieM B PeaTbHBIX )KU3HEHHBIX CUTYAlIHAX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM MO XUMHUH B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
JEeATENBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3yibTaThl OCBOCHHS y4eOHOTO TMpeaMeTa «XUMUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJOCTHOCTh HAYYHOW KapTHHBI MHpa H CHENU(HUKY METOIOB IO3HAHUA,
HCIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIIecc, CUCTeMa, Hay4YHBIA (haKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccie0oBaHue, HAOII0IeHe, U3MEpPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCaIbHbIe y4eOHBbIC NEHUCTBUs (MTO3HABATEIIbHBIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIMOHAIBHOM
I'PaMOTHOCTH U COIMAIbHON KOMIIETEHIIUN 00YYarOINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEpPCAJIbHbIE y4eOHbIC
JICVCTBUS B MO3HABATEIBHON U COLUAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJbHBIMH
JelCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOsiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEJIU JEATEIbHOCTH, 3ajJaBasg MapaMmMeTpbl U KPUTEPUH HX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

KCIIO0JIb30BaTh TMPU OCBOCHUU 3HAHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TOHSATUM U YCTAHABIMBATh WX B3aWUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUIM;

BBHIOMpATh OCHOBAaHUA W KpPUTEpUHM JJIs KIacCUPUKAMK BEHIECTB U
XUMHUYECKUX PeaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIbI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE XUMHUYECKOU
peakuuu — TMPU pENICHUH YYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKHUX 3ajad,
MPUMEHSTh HAa3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBJICHHS XapaKTePHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BIIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEHIECTB M XUMUYECKHUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIMpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (DPOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJ€Th HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJaTh 33 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (pOpMYyIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO TOCTOBEPHOCTHU PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIbHOCTH, TMPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh MH(OpPMALMIO PA3IMYHBIX BUIOB U (QopM
MpeCTaBICHUS, KPUTHUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



dbopMyIHpPOBaTH 3aMPOCHl U MPUMEHSATh PA3IUYHBIE METOJbl MPU MOUCKE U
orbope wuHbOpMaN¥MK, HEOOXOMUMOW JJIsi BBIMOJTHEHUS YYEOHBIX  3a/ad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmauu (cxeMsbl, rpaduKy, TarpaMMbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJB30BaTh HAY4YHBIM SI3bIK B KA4yeCTBE CpEACTBAa Mmpu padore C
XUMUYECKON WHOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbie ((usuyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJMYECKHE CpEJCTBA
HATJISTHOCTH.

OBJajieHne YHHBEPCATbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAae€MOM TeMbl B XOJ€ rajaora u/uin
JIMCKYCCUH,  BBICKa3bIBaThb  HUJeHU, (HOPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIbHO BBIMOJHEHUS TPEAJIOAKEHHON 3a/1a4H;

BBICTYIIaTh C NPE3CHTALMEN PEe3yJIbTAaTOB MO3HABATEIBHOU JIESATEIIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENFHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBITIOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILIECTB, pealn3aluy y4eOHOro MmpoekTa u (hopMyJIupoBaTh BbIBOIbBI
Mo pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNU MyTEM COTJACOBAHMS TMO3UIUNA B
xo0J1e 00CyX)AeHHS 1 OOMEHa MHEHUSMH.

OBJiajieHre YHUBEPCATbHBIMH PEryJSATHBHBIMU AeHCTBUSIMH:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
JeATEeNIbHOCTh, Ompenensis €€ IMedu W 3aJauyd, KOHTPOJUPOBaTb U MO MEpe
HEOOXOJAMMOCTA KOPPEKTHPOBATh TPEAJaraéMblii aJIrOpUTM JACHUCTBUN TNpH
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HamOoJee
3G deKTUBHBIN Ccroco0 HMX peuieHust ¢ Y4ETOM TOJNYyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENbHOCTU HAa OCHOBE CaMOaHaIn3a
U CAMOOIIEHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOJTHON
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAraloIINe TMOHATUS (XUMHUYECKUWA JJIEMEHT, aTOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas Gopmyia (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAS
Macca, MOJISPHBIM O00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTMUECKHUI PsiJl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ, U a30TCOJAEpXkAIINEe COCAUHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTtiepoBa, 3aKk0OH COXpaHEHHUS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JieXKalMe B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHUX
SBJIICHUM, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCIIOJIb30BAHUN BAXXHEHIITMX OPTraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JESTEIIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpU
OMMUCAHUU COCTaBa, CTPOCHUSI U MIPEBPAICHUN OPTraHUYECKUX COCAMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIONH30BATh XMUMHYECKYI0 CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYEeCKHMX BEIIECTB W YpPaBHEHUH XUMHUYECKUX PEaAKIUH,
M3TOTaBIUBATh MOJIEIM MOJIEKYJ OPraHMYECKUX BEHIECTB JJI WLIIOCTpAIlUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPraHMYECKUX BEHIECTB MO0 HX COCTaBy M CTPOCHUIO K OINpeAeIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPKAIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHMS), JaBaTh KM Ha3BaHUS [0
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUSI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, AllETUJICH,
ATWJICHIJIMKOJb, TIHIEpUH, (eHosl, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmai, eJIII0J103a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa miis o0bsICHEHHS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckre M XMMHUYECKHE CBOMCTBA TUIMHUYHBIX MPEICTABUTENICH Ppa3TUUYHBIX
KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, ATWJIECH, MPOIMWICH, AalleTUJICH,
Oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ, 3TaHOJ], STUJICHIJIUKOJb,
TIIALIEPUH, (EHOJI, areTalbJIerua, MypaBbUHAS M YKCYCHAas KHCIIOTBI, TJIIOKO3a,
KpaxMall, [[eJUII0J103a, AMUHOYKCYCHasl KHCIIOTa), MILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSIMHU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHUNA C
UCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbsi (He(QTh, TPHUPOAHBIA Ta3, Yroyib), CIHOCOOBI HX TMepepaboOTKU U
MPaKTUYECKOE IPUMEHEHUE MPOIYKTOB MepepadoTKU;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIU MPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB MJIM MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJAaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMBIX B XUMUH NPU U3YUYECHHUH BELIECTB U
XUMHUUYECKUX SIBICHUN (HAOJIOJIeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIB30BaTh CUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
MOCYJIO W J1TabOpaTOpHBIM O0OPYIOBAaHWEM, a TaK)Ke MpaBuiIa OOpAIICHUS C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBITTOJIHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMIOJHATh XUMHUYECKUM
AKCHEPUMEHT (TIpEBpAIEHUS] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, MOJIyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArPEBaHWUM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OO0OpPYJOBAaHUEM, TIPENCTABIATh PE3YIbTaThl
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3alucCHh ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB,;

cOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUUYECKYIO
uH(pOpMaIUIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
1EJI€CO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOM NEATETLHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOU Cpelibl, OCO3HABaTh
OMAaCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MbI OIPEAECIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAIlCHUsT HX BPEIHOrO0 BO3JCHUCTBUSI Ha OPraHU3M
YEJI0BEKa;

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX M CJA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOYeUHYI0 cUcTeMy oOo3HadeHuit JI. bpaiins s 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIU XHMHU B TIO3HAHUU SIBICHUU
npupoasl, B  (QOPMUPOBAHUU MBIIUICHHS W KYyJbTYphl JIMYHOCTH, €€
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JJIsSI pEIICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE MOHATHSA (XHUMHUYECKUH 3JIEMEHT, aroMm, H3oTom, S-, P-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XMMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUMBl ~ XUMUYECKUX  PEAKUUM, PpPacTBOp, IJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPAaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
ANEKTPOJUTUYECKON Juccolmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIlCHUSI SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SI3bIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTMUYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMaCHOM HMCTOJIB30BAHUH BAKHEUIITUX HEOPTaHUICCKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKa,



c(OPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE NPU3HAKU MOHSATHUH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS NpPHU
ONMCAHNM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
cocTtaBlieHUss (GOpPMYJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaAKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, IMThEBAS COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSITh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BHUJ XUMHUYECKOU
CBS3M (KOBaJE€HTHAas, MOHHAs, METAJUIMYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THUI
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOrO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAsA, METAJUTMUECKast), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCJIMHCHUN;

c(hOpMHPOBAHHOCTh yMEHUM yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO KX COCTaBYy K OIpPEeAeIEHHOMY KIaccy/Tpyrie
COEJIMHEHUH (IPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOINYECKOr0 3aKoHa /[,
W. MenpneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ilepmoanueckoil CHUCTEMBI
xuMudeckux sjemeHtoB JI. M. MenneneeBa, HCHONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «HEPreTHYECKHE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCAUHEHUU
10 nepuoaaM u rpynnam llepuoanueckor cucTeMbl XUuMHYECKUX d1eMeHToB /[]. 1.
Meneneena;

cOpMHPOBAHHOCTh YMEHUW  XapaKkTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  pa3IMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXAY HEOPraHUYEeCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIUX XUMHUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TMPU3HAKAM (YUCIY WM COCTABY pPEArupyroIIMX BEUIECTB, TEILIOBOMY
addexTy peakiu, U3MEHEHHUIO CTEMEHEeW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIATh YPABHEHMsI PEAKLUIl pa3iHuHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKlnii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUN MPOBOJUTH PEAKIMH, MOATBEPKAAOIINE
KAUeCTBEHHBI COCTAB Pa3JMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABAThH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABJIEHHS 3JEKTPOHHOIrO OanaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuy OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aencTsus (npunuui Jle llatense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JIekKalUe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUSI CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH NPEJCTABICHUNM 00 OOIMX HAYUYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCIECHUS C MCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILICHHH Ta30B
IPU XUMHYECKUX PEaKIUSIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOLIUX B pPEaKlUU
BELIECTB, TEIUIOBOro 3((}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyZod U J1abopaTopHBIM OOOpYJAOBaHMEM, a TakXKe MpaBuia OOpaIleHHs C
BEI[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITIOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMOIHATh XUMHUYECKUM
HKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOpa,
ONpPEJEICHNE Cpedpl pPacTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu,
peaklud MOHHOrO OOMEHa, KAayeCTBEHHBbIE peakIMu Ha cyibdaT-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJa4 110
TeMaMm «Metamey u «HemeTramib»y) B COOTBETCTBHM € MPAaBWIAMH TEXHUKU
0e30macHOCTH TP OOpAIEeHNH C BEMIECTBAMU M JaOOPATOPHBIM 00OpYIOBaHUEM,
MPEACTaBIATh PE3yJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUMX peakluil U (OpMyIUpOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIH3UPOBATH XHUMHUECKYIO
uH(OpMAIUIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBA MAacCOBOU
KOMMYHUKaIuu, IHTepHEeT U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
1€JIeCO00Pa3HOT0 TOBENEHUS B OBITY M TPYAOBOH NEATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOU Cpelibl, OCO3HABaTh
OIACHOCTbH BO3CHCTBUS HA KMBBIE OPraHU3MBbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarenst [IJIK, mosicHATh Ha mOpuMmepax CrnocoObl YMEHBIICHUS U
MpEeOTBPAICHUSI KX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIs. 00Y4YaroIUXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauvecTBo yacos
HanmeHoBaHMe pa3/ieioB U TeM

DJIeKTPOHHBIe (HU(POBHIE)

Ne i/m Kontpoabusie IIpakTuyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThbI padoThI
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XMMHH
[IpeameT opraHn4ecKoil XUMHH. https://academy-

1.1 Teopus CTpOCHHS OPraHUIECKUX 3 1 content.apkpro.ru/lesson/a9f3d191-

coeauHeHuilt A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Utoro mo pazneny 3
Paznen 2. YriaeBoaopoabl

[IpenenbHbIe YrieBOOOPOIBI — https://academy-

2.1 bedl y AOPOA 2 content.apkpro.ru/lesson/258ddc06-
ATiaHe! ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yrieBoopoabL: https://academy-

2.2 bl I* AOPOJRL 6 1 content.apkpro.ru/lesson/4038171e-
AIICCHBL, AJIKA/THCHDL, AJTHHbT 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApomMaTHYECKHE yTIEeBOIOPOBI 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT

24 PHPOZIHBIE HETORIHIH 3 1 https://lesson.edu.ru/04/10

YTJIEBOIOPOJOB U UX NepepadoTKa
Hroro no pasneny 13

Paznen 3. Kuciopoacoaep:kamue oprannyeckue coeuHeHust

3.1 Crupter. denon 3

https://academy-
content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

Anpaerunsl. KapOoHOBBIE KUCTOTHI.

7440-4b6f-bf84-c04fa4 71694f

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
TOKHEIC SQHPBI 0ba3-4945-h076-ch7ae5858090
https://academy-
3.3 YrineBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro no pazneny 13
Pa3znen 4. A3oTcoaep:kaniue oprannyeckne coeJuHeHUs
https://academy-
4.1 AMHUHBI. AMUHOKHUCIIOTEL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Uroro mo pazneny 3
Pa3znen 5. BbicokoMoJIeKy/JIsIpHbIE COeINHEHUS
5.1 ITnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME


https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KITACC

Kouan4yecTBo yacos JJIeKTPOHHbBbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTuyeckue (up )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
Pa3znen 1. TeopeTuueckue 0CHOBbBI XUMHUH
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u [lepuonnueckas cucrema XUMHUYECKUX 3 1 https://lesson.edu.ru/04/10
aniemenToB 1. Y. MeHneneena
.M
1.2 Crpoenne Bewectsa. Muorooopasie 4 https://lesson.edu.ru/04/10
BEIIIECTB
1.3 XUMHYECKUE PEeaKIHH 6 1 1 https://lesson.edu.ru/04/10
Wroro mo pazneny 13
Pasnea 2. Heopranunueckasi xumust
2.1 Mertanmibl 6 https://lesson.edu.ru/04/10
2.2 Hewmerannsl 9 1 https://lesson.edu.ru/04/10
2.3 CBA3b HEOPAHHHCCKIX 1 OPraHHHECKHX 2 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :KU3Hb
3.1 XUMHS ¥ )KU3Hb 4 1 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4 3


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos JlesiTe IbHOCTD YYUTEJIS €
KonTp it DJIEKTPOHHBIE yueToM padoueit
ara
OJIbHBI IpakTn uugposbie NMPOrpaMMbl BOCIUTAHUS
Nen/m  Tema ypoka U3Y4YeH
Bcero e YyecKue o0pa3oBaTe/bHbIE
usi
padot padoThbI pecypcbl
bl
N . https://academy-
IIpeMeT OpraHUYecKoi XUMUH, & P Y ¢ PpCaM30BLIBATE
03 OBEHHeE. Da3 e 1 content.apkpro.ru/lesson/a = BocnuTaTEeIbLHBIC
BO3HHUKHOBCHHN BUTUC U
P 9f3d191-5ele-4e24-ac02-  BO3MOXKHOCTH B  Pa3IHMYHBIX
3HaTCHHIC efb16fa49f6a BUIAX JIESITETBHOCTH
Teopust cTpOEHUS] OPraHHYIECKHX https://academy- OOyHalOmuXCs  HA  OCHOBE
o . BOCHIpUATHUA DJICMCHTOB
coenunenuit A. M. Byrneposa, eé content.apkpro.ru/lesson/c N
B . ! 035a58¢-ah0e-4c59-Odcf- o i P HOCTHE:
OCHOBHBIE MOJIOKeHUsI. BxonHas e HaGTIONeHHe 3a
KOHTpOJIbHas paboTa £Uol/ae4boce JIEMOHCTPALIHSIMH VUHTEIS,
MPOCMOTP y4eOHBIX (PUITEMOB;
® TIPOEKTUPOBATH
CUTYyalluu u coOBITHS,
I pa3BUBaroIINe KYJIbTYpY
pencTaBieHUE O KIIaCCU(PHUKAINN https://academy- MEPEKMBAHUKA U UEHHOCTHBIE
OPraHUYECKUX BEIICCTB. : .
HIZ) eHKITATYpa (CHCTEMATHHECKAS) 1 content.apkpro.ru/lesson/7 ~ OPUEHTALUH pebetika;
MCHKJIAaT HCTEMATHNUYCCKAs) U
P 26ee099-e1a9-410f-bghe- ~ AKMCHTHPOBATL BHUMAHHC
TpPUBHAJIbHBIE Ha3BaHUS bach589aead L 00y4aroIMXcs Ha
OpPTraHUYECKUX BELIECTB HPaBCTBEHHBIX MPOOJIeMaXx,
CBSA3aHHBIX C HAYYHBIMH
OTKPBITHIMH, U3YICHHBIMU
Ha YpOKe
AJKaHBI: COCTaB U CTPOCHUE, 1 https://academy- e no0ykmarh



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

TOMOJIOTUYECKUH P

Meran u 3TaH — NpocTenIne

content.apkpro.ru/lesson/2
58ddc06-ec23-473c-b3d7-
ed82fcaddd02

https://academy-
content.apkpro.ru/lesson/2

5
MPEJCTaBUTENHN ATKAaHOB 58ddc06-ec23-473c-b3d7-
ed82fcaddd02
https://academy-
5 AJIKEHBI: COCTaB U CTPOCHUE, content.apkpro.ru/lesson/4
CBOMCTBa 038171e-4158-4bd1-ae98-
18dc1cfh9399
7 ITHIICH 1 IPONUIeH — MPOCTeHIue https://lesson.edu.ru/04/10
MIPEICTABUTENIN AJTKCHOB
[IpakTuyeckas padota Ne 1. https://acadenmy-
8 i content.apkpro.ru/lesson/5
« ovnyqune STHUIIEHA U U3y4YEHHE €T0 3cd2379-2345-43b1-967-
CBOMCTEY 7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u
9 metunoOyraauen-1,3. [lonyuenue https://lesson.edu.ru/04/10
CHUHTETUYECKOI'0 Kay4yKa U pE3UHBI
AJIKMHBI: COCTaB U OCOOEHHOCTH
10 CTPOCHHA, FOMonomqveCKPfH P https://lesson.edu.ru/04/10
AleTUIIeH — TpOoCTeHIINA
MPECTaBUTENb ATKUHOB
https://academy-
1 Brrunciienns no ypaBHEHHIO content.apkpro.ru/lesson/7
XUMHYECKON pPEeaKIUU dada027-8448-418f-b416-
fbaledd4ab6d
12 ApeHbl: 6€H3011 U TOITYOIL. https://academy:-

TokcHIHOCTH aApCHOB

content.apkpro.ru/lesson/d

oOydaromuxcst coOJIOIaTh Ha
yYpOKE TPHUHIMIBI  Y4eOHOMH
JVCIUATUTAHBI u
CaMOOpraHu3aIH;

® [pUBJICKaTh BHUMAaHUE
00yJaromuxcs K IeHHOCTHOMY
aCIIeKTy M3Yy4aeMbIX Ha ypOKe
SBJICHUU, IOHATHI, IPUEMOB;

®  HCIIOJIb30BATh
BOCIIUTATEJIbHbIE
BO3MOXXHOCTH COJIepKaHUs
y4yeOHOro mpeaMera 4depes
nosnoop COOTBETCTBYIOILIUX
TEeKCTOB JJISi UTEHMd, 3a/]a4
JUISL  pEIIeHHs, TPOOIEMHBIX
cuTyauui Juist oOCY>KACHUs B
KJacce;

® I[PUMEHATH Ha YPOKE
UHTEPAKTUBHbIE bopmbl
paboTel ¢ OOyYarONTUMUCS:
rpymnmoBas pabora uiam padora
B Mapax, KOTOpble yd4aT
o0yJaromuxcs KOMaHIHOU
paboTe W B3aUMOJCHCTBUIO C
JIPYTUMH 00Y4YaOIIMHUCS;

®  HCIIOJIB30BaTh
BOCIIUTATEIIbHBIC
BO3MOXXHOCTH COJepKaHUS
y4eOHOTO  TpeaMera  4Yepe3
nosnoop COOTBETCTBYIOILIUX
TEKCTOB ISl UTCHHS, 3a/1a4
JUIL  peleHus, NPOOIEeMHBIX
cutyanuid JUisi 0OCYXKICHHUS B


https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

86d7d00-d5b4-491d-
aded-c3ddal9feef4

I'enetnueckas cBs3b YriieBoaopoaosn,

13 IIPUHALJICKAIUX K PA3ITUYHBIM https://lesson.edu.ru/04/10
KJ1accaM
[TpupoaHbIe HCTOYHUKH
14 YIICBOIOPOAOB: HPHUPOAHEI Tas 1 https://lesson.edu.ru/04/10
MOMyTHBIE HEPTSAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ mepepadoTKu
[TpupoaHbIe HCTOYHUKH
15 YIJIEBONOPOIOB- TIPHPOHBIN Tas 1 https://lesson.edu.ru/04/10
MOMyTHBIE HEPTSAHBIE ra3bl, HEYTH U
IPOAYKTHI €€ repepaboTKu
K 3]
16 OHTPOJIbHAA pabOTa 33 HEpBOe https://lesson.edu.ru/04/10
MOJTYTOJTHE
N . https://academy-
peaeNbHbIC OJTHOATOMHBIC CITUPTHI:
17 METAHOL 1 570 BoronoLHas content.apkpro.ru/lesson/5
. 1. BOAOPOA 439¢18b-7440-4b6f-bf84-
CBSI3b c04fad71694f
https://academy-
18 MHOroaroMHsbI€ CIIUPTHI: content.apkpro.ru/lesson/4
3TUJIEHTJINKOJIb U TIULEPUH 612a9c8-c0ef-4827-a8e5-
d12a0bedc826
d . https://academy-
€HOJI: CTPOCHHE MOJIEKYIIHI,
19 (u3nyecKre 1 XUMHYECKHE CBOMCTBA content.apkpro.rilessonss
’ 49883hb8-7c5f-4f16-896€-
MPUMCHCHHC 10a2278b08f1
Anpaeruapl: GopManbaeru u https://academy-
20 FICTHRL: DOP eI content.apkpro.ru/lesson/8

alcTaabaCTua. AI_IeTOH

664b319-0ba3-4945-

KJacce;

® IPOCKTUPOBATH
CUTYyaIuu u coOBITHS,
Pa3BHBAIOIIME SMOIMOHAIBHO-
LEHHOCTHYIO chepy
oOyyaromierocs,

OpraHU30BbIBATH B PAMKaX
ypOKa MOOIIpeHHE
yaeOHOM/corranbHOM
YCIICITHOCTH;

® TpuUBJIEKaTh BHUMaHUE
o0yyaromuxcs K IeHHOCTHOMY
aCMeKTy M3y4aeMbIX Ha YypoKe
SIBJICHUM, TIOHSITUM, IPUEMOB;

®  WCIOJBh30BaATh
BOCTIMTATEIbHbBIE
BO3MOKHOCTH COJIepKaHus
yueOHOro mpeaMmeTa  depes
moabop COOTBETCTBYIOIINX
TEKCTOB JJIsi YTEHHUs, 3a]ad
JUISL  pelIeHHs, TPOOIEMHBIX
CUTyallui N7l OOCYXKICHUS B
KJIacce;

® TpPUMEHSATH Ha YpOKe
MHTEPAKTHBHbIE bopmbI
paboTel ¢ OOyYarOITUMUCS:


https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

OnHOOCHOBHBIE NpEEIbHBIE

b076-cb7ae5858b90

https://academy-
content.apkpro.ru/lesson/b

21 KapOOHOBBIE KUCJIOThI: MypaBbHHAS U Afeaa04-3438-4b57-a3ec-
yreyceHad ba0fofe63c0d
I[MpakTraeckas padora Ne 2. https://academy-

29 Croit . content.apkpro.ru/lesson/9
«CBoiicTBa pacTBOpa YKCYCHOM 8340408-386d-4444-
KHCIIOTBD? 8de3-7efbagb98cdb
CreaprHOBas U OJIEUHOBASI KUCIIOTHI,

23 KaK MPEJACTABUTEIN BBICIITIX https://lesson.edu.ru/04/10
KapOOHOBBIX KUCIIOT

24 MplL1a KaK coiiu BLICI_HI/I\)’( KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT, X MOIOIIIEE JCHCTBIE

https://academy-
CrnoxHble 3(QUpPBI KaK MPOU3BOHBIE

o5 ADGOHO 0. THAPOLIS content.apkpro.ru/lesson/7
KapDOHOBDIX KHCIIOT. & HAPOTH 1ac43f2-a04-4945-a0b-
CIIOKHBIX 3GHPOB 1e59cd5f4dof

https://academy-

26 JKupsr: ruiponns, NpuMeHEHHE, content.apkpro.ru/lesson/7
Ouo0ruuecKas pojb KHUpPOB lac43f2-a0d4-4945-a0eb-

1e59cd5f4dof
VIIeBobl: COCTaB, KIacCH()UKAIIHUSL. https://academy-
97 ST —— content.apkpro.ru/lesson/7
PKHCHIINE TIPEACTABHTEIM: 09ce43a-deb6-4281-963b-
TIII0K03a, PPYyKTO3a, caxapo3a 01d2e212d4d0
K

28 PAXMAI 1 [IEILTON034 fKax https://lesson.edu.ru/04/10
HNPUPOIHBIE TTOJTUMEPBI
K 0

29 OHTPOIBHAT pabota Ho pasieiy https://lesson.edu.ru/04/10

«Kucnoponconepxamue

rpymnmoBas padora uian padora
B Mapax, KOTOpble  yu4aT
o0yyJaronmxcs KOMaH/THOH
paboTe U B3aUMOJEHCTBUIO C
JpYTUMH 00y4aroIUMHUCS;


https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OpTraHU4YCCKUC COCIUHCHU A

https://academy-
content.apkpro.ru/lesson/0

¢ [IPUBJICKATb BHHUMAHUC
06yqafomnxc51 K HCHHOCTHOMY

30 AMUHBI: METWJIAMUH U aHWJIMH 1
€608a59-4c69-4481-83%¢- acmekTy M3y4aeMbIX HA YpOKE
9205f201b73e SIBJICHUU, TIOHATHH, IPUEMOB;
AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE https://academy- o HCTOMbIOBATE
content.apkpro.ru/lesson/c =~ BOCTIHTATCIIBLHBIC
31 OpraHUYECKUEe COCTUHEHHUS, UX 1 212f3d7-43d1-4873-ace0-  BO3MOKHOCTH COIepIKaHHs
Ouosorudeckoe 3HaueHue. [lenTumbt 78eca6009628 y4eOHOro TpeaMera  depe3
_ moxdop COOTBETCTBYIOIIUX
https://acadermy- TEKCTOB IS YTCHHWS, 3a7ad
32 benku kak nmpupoaHbie 1 content.apkpro.ru/lesson/c I pEIUCHHs, TPOOIEMHBIX
BBICOKOMOJIEKYIISIPHBIE COCTHHEHHS 21213d7-43d1-4873-ac€0-  cyryaypit ans o6CyKICHUS B
78eca6009628 Kracce;
[TpomexyrouHas aTTectanus B hopme ® TPUMEHATH Ha OKe
33 p . . t $op 1 https://lesson.edu.ru/04/10 P yp
KOHTPOJIbHOM paboThI HHTCPAKTUBHBIC opmsr
paboThl Cc  OOydYarOUIMMMUCH:
OcHOBHbIE IOHATUS XUMHUH rpynmnosasi paboTa wiu padoTa
BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. B Tapax, KOTOpble  ydar
34 OCHOBHBIE METO/IBI CHHTE3a 1 https://lesson.edu.ru/04/10 =~ OOyJaroIUXCsE KOMaHJIHOU
BBICOKOMOJICKYJISIPHBIX COSTMHEHUH. paboTe 1 B3aHMOLCHCTBUIO C
JIPYTUMH 00Yy4aroIIUMHUCS;
[TnacTmaccel, kKayqyku, BOJOKHA
OBILEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME


https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
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11 KITACC

KoanuecTBO 4acoB

I[CHTCJIBHOCTI) yYuuTead €

Kour  IIpakr it DJIeKTPOHHBIE yuerom padoueii
ara
Ne poJb HYEeCKH uudposbIe NporpaMMbl BOCIIUTAHUSA
Tema ypoka Bcer H3Y4YeH
n/n HbIE e o0pa3oBaTe/ibHbIE
0 us
pador  padGor pecypcol
bl bl
XUMHUYECKUH 27IEMEHT. ATOM. DJIEKTPOHHAs 1 https://lesson.edu.ru/ ® YyCTaHaB/IMBATb
KOH(HUI'ypaIys aTOMOB 04/10 JOBEPHUTEIbHbIC
. OTHOIICHUS MEXIY
[Tepuoanueckuii 3akox u [lepuoanueckas
YUHUTEIIEM u
cUcTeMa XMMUYECKUX emeHToB Jl. U. 6
M . 1 1 https://lesson.edu.ru/ = OOYYarOIIUMHCA,
€HJIeJIeeBa, UX CBA3b C COBPEMEHHOM 04/10 CIOCOGCTBYIOIIIX
TEOpHEeH CTpoeHUs: aTOMOB. BxoiHas MO3UTUBHOMY BOCTIPHUSTHIO
KOHTpOJIbHas paboTa yJamumMucs TpeOOBaHUN U
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB npock6 yuuTens,
. e noOyxXaaTb
XUMHUYECKHX 3JIEMEHTOB U UX COSMHEHUH TI0
3 httns:// duru/ oOyJaronuxcsi  co0JII01aTh
rpynmnaM u nepuojam. 3Ha4eHU : .edu.
pymnmna epuoaa ayeHue 1 ps:/lesson.edu.ru/ . ypoke NUHITATIL
IEPHOJMIECKOT0 3aKOHA U CHCTEMBI 04/10 yueOHOH JMCIMIUTHHBL 1
xumudeckux 3ymemenToB /.M. Mennaeneena B CaMOOpTraHU3alluH;
pa3BUTUU HAYKH ® TIpUBIEKATh
CrpoeHne BemecTBa. XHUMUUIecKas CBA3b, €8 _ BHUMaHHE 0byuatomuxcs K
. https://lesson.edu.ru/  enHoCTHOMY acIIeKTy
BU/IbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1
B 04/10 W3y4aeMbIX  Ha  YpOKe
cBs3u. Bogopoanas cBs3b SBITCHHI, TOHATHIA,
BanenTHOCTh. DNEKTPOOTPULIATETEHOCTD. MIPUEMOB;
Crenenb okucienus. Bemectsa 1 https://lesson.edu.ru/ ®  JICIIOJIb30BATh
04/10 BOCITUTATEIbHBIC

MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

BO3MOXHOCTH COACPKAHUA


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[Tonstue o nucnepcHepix cucrteMax. cTuHHBIE

https://lesson.edu.ru/

6 Y KOJUIOUIHBIE pacTBOPHI. MaccoBas 10Jis 04/10
BEII[ECTBA B PaCTBOPE
Knaccugukanus u HoMEHKIaTypa

7 HEOPraHWYECKHUX COeIMHEHMM. [ eneTnyeckas https://lesson.edu.ru/
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHbBIX 04/10
KJIaCCOB
Knaccudukanus XuMHUECKUX peakiui B
HEOPraHWYECKOW M OpraHUuYeCKON XUMUU.

8 3aK5H COXpaHCHHS MIZICCI:I BEILIECTB; 3aKOH th/pls(;//Iesson.edu.ru/
COXpaHEHUs U MPEBPALLECHUS SHEPTUU IPU -
XUMUYECKHUX PEAKITUIX

9 Ckopoctb peakuuu. OOpaTumMble peakium. https://lesson.edu.ru/
XUMHYECKOE PAaBHOBECHE 04/10
IIpakTrueckas padora Ne 1. « Biusiaue

10 p:j’)HHHHBIX (baIfTopOB Ha CKOPOCTh th/plsc:)//Iesson.edu.ru/
XUMHUYECKON PEAKIIUN» T
DIeKTpouTHYecKas aucconuanus. [lonstue

11 0 BozopoHOM mokasarene (PH) pactBopa. https://lesson.edu.ru/
Peakruu nonHoro oomena. I'uaponus 04/10
OpTraHUYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHCIUTENHbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

12 [ToHsiTHE 00 BIIEKTPOIHM3E PACIIIABOB U th/pls(:)//Iesson.edu.ru/
pacTBOpPOB coJjie -

13 KontpossHast paboTa 3a IepBOE MOJTyToIHe https:/flesson.edu.ru/

04/10

y4eOHOTO MpenMeTa yepes
noa0Op COOTBETCTBYIOLIMX
TEKCTOB JJISl YTCHUS, 3a1a4
JUISL peleHus], TPOOIEMHBIX
CUTyalMid JUIsi 0OCYKICHUS
B KJIacce;

® TPUMCHATH Ha YPOKE
MHTEPaKTUBHbIC bopMBI
paboThl ¢ 0OydYaIOIIMMUCS:
rpymmoBast paboTa WM
pabota B mapax, KOTOpbIE

yuaT 00yJarommxcst
KOMAaHIHOH pabore u
B3aHMOJICUCTBUIO C

JIPYTHEMHU 00Y4YaIOIINMHUCS;

®  UCIOJb30BATh
BOCIIUTATCIBbHBIC
BO3MOYKHOCTH COZEpIKaHUS
y4ueOHOro MpeaMeTa dYepes
noa00p COOTBETCTBYIOLIMX
TCKCTOB AJIA YTCHUsA, 3a1a4
JUISL peIIeHus], TPOOIeMHBIX
CUTYyaIui 1y1si 00CYKICHUSI
B KJlacce;

® HWHULIUNPOBATH u
HO/JICPKUBATh
HCCIIEJ0BATEIbCKYIO
JeSITEIIEHOCTD
oOydamomuxcsi B paMKax
peanu3anun UMH
WHIUBHTyaTbHBIX u
IPYIIIOBBIX
UCCIIEI0BATEIbCKUX
MIPOEKTOB;


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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Mertainnel, ux nojgoxenue B [lepuoanueckoii
CHCTEME XUMHYECKHUX deMeHToB JI. W.

https://lesson.edu.ru/

14 MenneneeBa 1 0COOEHHOCTH CTPOCHUS 04/10
aToMoB. O01Me pu3nYecKue cBOWCTBa —
METaJIJIOB

15 CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKUH P https://lesson.edu.ru/
HaIpsHKEHUH METaJIOB 04/10
XuMHUYecKre CBOMCTBA BAXKHEHIIINMX METAJIJIOB

16 (HaTpwii, Kaui, KaJIBIUNA, MarHu, gz/plsélllesson.edu.ru/
ATIOMHUHHN) U UX COCIMHCHUN -

17 XHUMHU4YECKUE CBOMCTBA XPOMa, MEIU U UX https://lesson.edu.ru/
COeTMHEHUN 04/10

18 XuMHYECKHE CBOMCTBA IMHKA, JKeJle3a U UX https://lesson.edu.ru/
COCIMHEHU 04/10
[TpaxTrueckas padota Ne 2. "Pemienue

19 9KCICPUMEHTAIBHBIX 3a/1a4 110 TEME th/pls(;//Iesson.edu.ru/
«MeTtannb»" —
Hewmeramnisl, uX 1Moja0XKeHHE B

20 [Iepnoanueckoil cucTeMe XUMHUYECKUX https://lesson.edu.ru/

anemeHToB JI. V1. MenaeneeBa u 0COOCHHOCTH
CTPOCHHUS aTOMOB

04/10

® peann30BBIBATH
BOCIUTATEIbHbIE
BO3MOXHOCTHU B Pa3JIMYHBIX
BUIax NCATCIIBHOCTHU
0o0y4armuxcs co
CJIOBECHOM (3HaKOBOIA)
OCHOBOW: CHCTEMAaTH3aLMs
y4eOHOro MaTepuana;

. OpPTraHU30BBIBATH
WH/IUBUYATBHYIO
Y4eOHYIO IeATEeITbHOCTb;
. yCTaHaBIUBATh
JOBCPUTCIILHBIC
OTHOIIICHUS MEXKITY
YUYUTEIEM U
00yJaronMMucs,
CTIIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCIIPHSITHIO yYAIIIUMUCS
TpeOoBaHUIl ¥ MPOCKO
YUUTENS,

peann30BBIBaThH
BOCIIUTATCIIbHBIC
BO3MOYXHOCTH B
pa3IUYHBIX BUAAX
JeSITeTbHOCTH
00yJaronmxcs co
CJIOBECHOM (3HAKOBOHA)


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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duznyeckue cBOCTBA HEMETAJIOB.

https://lesson.edu.ru/

21 AnjoTponus HEMETAUIOB (Ha IpUMeEpe 04/10
KHCIIOPOJa, cepbl, hocdopa u yrieposa) S

99 XUMHUYECKUE CBOKWCTBA raJON€HOB, CEPHI U UX https://lesson.edu.ru/
CoeTUHEHUN 04/10

93 XuMHYeCKue CBOMCTBA a30Ta, hocodpa u ux https://lesson.edu.ru/
COeIMHEHNH 04/10

24 XUMHUYECKUE CBOMCTBA YIIIEpOaa, KPEMHUS U https://lesson.edu.ru/
UX COCIUHEHUN 04/10

o5 [IpuMeHeHre Ba)KHENIIMX HEMETAJUIOB U UX https://lesson.edu.ru/
COCIMHECHHH 04/10
O06o01IeHre U crucTeMaTu3alvs 3HaHU| 0

26 teme «Hemeramnsy. Beruncnenus no https://lesson.edu.ru/
YpaBHEHUSIM XUMUYECKUX PEAKIUN U 04/10
TEPMOXUMHUUYECKHUE PACUETHI
[Ipaktruueckas padota Ne 3. «Pemenue

27 SKCHEPUMEHTAJIbHBIX 33/1a4 110 TEME git/plscz)//lesson.edu.ru/
"Hemeranibi"» T

28 KonTponbhas padora no temam «MeTanis» U
«HemeTtamibny

29 Heoprannueckue u opraHM4ecKkue KUCIOTHI. https://lesson.edu.ru/
Heoprannueckue 1 OpraHnuecKkue OCHOBAHMS 04/10
AMoTepHbIe HEOpraHUYECKHE U

30 OpraHuyvecKue coenuHenus. [ enernueckas https://lesson.edu.ru/
CBSI3b HEOPTAaHWYECKUX U OPTaHUYECKUX 04/10
BEILIECTB

31 Poinb xuMuu B 00eCIIeYeHUH KOJIOTHYECKOM, https://lesson.edu.ru/

HEPreTHUYECKON U MUIIEBOM OE30TacHOCTH,

04/10

OCHOBOM: CHCTEMAaTH3aIH
y4eOHOTro Marepuasa

. pa3BUBaTH y
oOydJaronmxcs
[I03HABATEJIbHYIO
aAKTUBHOCTb,
CaMOCTOSITENIbHOCTD,
WHUIMATUBY, TBOPUYECKHE
CIOCOOHOCTH

. pean30BbIBaTh HA
YpOKax MOTUBHPYIOLIUHI
MOTEHLIMAJ IOMOpa,
paspsKaTh HAMPSHKEHHYIO
00CTaHOBKY B KJacce
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Pa3BUTHU MCIUIIUHBI

[IpencraBnenus 00 0OMIKUX HAYYHBIX
https://lesson.edu.ru/
32 MPUHLIUIIAX POMBIIIIEHHOTO MMOJYYeHUS 1 04/10

Ba)KHEUIIINX BEIIECTB

https://I .edu.
33 HroroBas KOHTpOIbHAS paboTa 1 1 OEI/pls 0// esson.edu.ny

34 UYenosek B MUpE BEUIECTB U MAaTEPUAIIOB.
XHUMHUA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 34 4 3


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

Xumus, 10 knacc/ IN'abpuensn O.C., OctpoymoB N.I'., CnaakoB C.A., AkuronepHoe o61iecTBo «M31aTenbcTBo
«IIpocBemenue»,2021 r

Xumwus, 11 knace/ T'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkimorepHoe o01miecTBo «M3marenbcTBo
«IIpocBemenue»,2021r.

METOANYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

Xumusi(6a30Bbiil ypoBeHb).Peanu3zanus oOpazoBanus: MmeToandeckoe nocoodue nis yuutens / Kasepuna A. A., [luuyruna
['.B.; nox pen.I'. B. ITuuyrunoii. M. : ®I'bBHY «MuctutyT ctpareruu pazsutus oopasoanust PAOy», 2022 81 c.:uJ.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programm












