MUWHVICTEPCTBO ITIPOCBEINIEHUS POCCUNCKOM ®EJIEPAIIN
MuHucTrepcTBo 06pa3oBanusi KammHUHrpazckoi obsiactu
AMUHYCTpaLUs ropoAcKoro okpyra «I'opoz KajivHuHrpas»
KOMMUTET I10 OBPA30OBAHUIO
MYHHIUIIATbHOEe aBTOHOMHOE 0011[e00pa30BaTe/IbHOe YUPeXKIeHHe
ropoga KanuHuHrpaga

Ob6cy»X/ieHa Ha 3aceflaHUU

. MC
MO yuuTesneil eCTeCTBeHHbIX HayK MAOY COIII No 12 rpuKasoM gupekropa MAOY

MAOQOY COIII Ne 12 COII Ne 12

[Tpotokon IIC Ne 1 ot
I1 Ne 1 ot 28.08.2024 IT Ne 2 .08.2024
POTOKO/ ot 28.08.20 30.08.2024 pHUKas 65 ot 30.08.20

Paccmotpena Ha 3acefaHnu Paspemena K nprMeHeHUI0

Hupektop MAOY COIII Ne 12

LOKYMEHT MOAMUCAH
SMEKTPOHHOW MOAMMCHIO Vicpannosa E.B.

: 582EE7DB824269F97DE139C5BD996129
apenely; Vicpannosa Exarepuia BanepbesHa
sebelliG R s e (mogmuce)

M.IL

CPEAHAA OBIIIEOBPA30OBATEJIBHAS IITKOJIA Ne 12

PABOYASI [TIPOTPAMMA
(ID 556243)

yueOHoOro npeamera «Xumusi. ba3oBblil ypoBeHb»

auist obyuarormuyxcst 10 - 11 kmaccos

CocraBurenu:
['annbiy O.B., bpaurt C.I1.

yuutesns xumud MAOY COL Ne 12,
BbICIIasi KBa/IM(PUKALMOHHAsI KaTeropus

Kanununrpaa2024



INOSICHUTEJIBHASA 3AIIMCKA

[lporpaMMa 1O XWUMHM Ha YypOBHe cpeaHero obijero o6pa3oBaHUs
pa3paboTaHa Ha ocHoBe dPezmepambHOro 3akKoHa OT 29.12.2012 Ne 273-®3 «00
obpazoBannu B Poccuiickoii @ezepariui», TpeboBaHU K pe3y/bTaTaM OCBOEHMS
denepanbHON 00pa3oBaTeIbHOM TMpOrpaMMbl CpefHero o0ijero oOpa3oBaHUs
(®OIT COO), mnpeacraBneHHbix B dejepasbHOM — TOCYJapCTBEHHOM
obpasoBarenbHOM cTaHzapre COO, c¢ yuérom KoHienimu TpernojjaBaHus
yuyeOHOrO TipeiMeTa «XHUMUsi» B 00pa3oBaTe/lbHBIX OpraHu3saiusx Poccuiickoi
denepaliyy, peanu3ylIIMX OCHOBHble oOpa3oBaTe/ibHble TIPOTpaMMbl, U
OCHOBHBIX TIONOKeHUW «CTpaTerud pa3BUTUS BOCIWTaHUA B Poccuirckou
®egepaumu Ha nepuof no 2025 roga» (Pacnopsbkenuve IlpaButenbctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHoOBYy 1OAX0/I0B K pa3paboTKe IMporpaMMbl 10 XWUMHH, K OIpeje/eHUI0
o011ieit crpaTeruy 00yueHusl, BOCIIMTAHUS U PA3BUTHS 00YUarOI[UXCS CpeACTBaMU
yuebHoro npeameta «Xumusi» st 10—11 kmaccoB Ha 6a30BOM ypOBHe COCTaBUJIU
KoHLernTyanbHble monoxkeHuss ®I'OC COO o B3aumooOycC/IOB/IEHHOCTH Liefiel,
cofiep)KaHusi, pe3ynbTaToB oOyueHHsT W TpeOOBaHW K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XrMHueckoe oOpa3oBaHue, roTyyaeMoe BbIITyCKHUKaMH
o61eobpa3oBaTe/ibHOM  OpraHM3allvd, SIB/ISETCS HeoTbeM/IeMOM UacThi0 UX
obpazoBaHHOCTH. OHO CAYKUT 3aBepIIAIOIIMM 3TalloM peaju3alud  Ha
COOTBETCTBYIOIL[eM eMy 0a30BOM YpOBHe K/HOUEBbIX IIeHHOCTeM, MPHUCYIUX
L|eJIOCTHOM CuUCTeMe XUMHUecKoro o6bpa3oBaHus. OTU 1[€eHHOCTHM KacaroTcs
TI03HAHMS 3aKOHOB MMPHUPO/BI, (HOPMUPOBAHHUS MHUPOBO33peHHs U 00ITel KyIbTyphbl
Yye/iOBeKa, a TakKKe 9KOJOrHYecKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3[JOPOBBI0O U TIPUPOJHOU cpeZie. Peanu3yeTcsi xumuueckoe obpa3oBaHue
oOyyJaroIuxcss Ha ypoBHe cpefiHero obiilero oOpa3oBaHusl CpeJCTBaMU yueOHOro
npeaMera «XHMHsI», COJepKaHWe U IIOCTPOeHHWe KOTOPOro OIpefesieHbl B
rporpaMme MO XMMHUU C YYETOM CIelU(PUKA HayKd XUMHUH, e€ 3HaueHus B
MO3HAHUM TIPUPOZBI M B MaTepualbHON >KU3HU 00IlecTBa, a TakKkKe C yUETOM
o0mMx 1eseli U TIPUHLIMIIOB, XapaKTepU3YIOLIUX COBPEMEHHOe COCTOsTHUE
cucteMbl cpefiHero obirero obpa3oBanusi B Poccuiickoit degepariyu.

XuMUSI KaK 3JIEMEHT CUCTeMbI eCTeCTBEeHHBIX HayK WrpaeT 0Co0yI0 poJjib B
COBpPeMeHHOM I[UBU/IM3ALlM, B CO3ZIJaHMK HOBOM 0a3bl MaTepHanbHOW KY/bTYPHI.
OHa BHOCUT CBOU BKJaJ, B (hDOpPMHPOBaHKeE pal[MOHATLHOIO HayYHOTO MBIIIIEHMUS,
B CO3/laHHE 1[eJIOCTHOTO TIpeZiCTaB/eHusi 00 OKpYsKarollleM MHpe Kak O eIUHCTBE
TIpUPO/IbI U YesioBeKa, KOTopoe (opMHpyeTCs B XMMUU Ha OCHOBE TMOHHWMAaHUS
BellleCTBEHHOI'0 COCTaBa OKPY’KaloOLero MUpa, OCO3HAHUSI B3aUMOCBSI3U MEXIY
CTpOeHHEeM Bell[eCTB, UX CBOMCTBAMHU U BO3MOXXHBIMU 00/1aCTSMU IMPHYMEHEHUSs.



TecHO B3auMO/IeliCTBYsl C APYTUMM eCTeCTBEHHbIMU HayKaMW, XWMUS CTaja
HEOTheMJ/IeMOM YacTbi0 MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YC/IOBUEM YCIIEIIHOTO
TPyJ@a W >KU3HU KaKJoro useHa oOmjectBa. CoBpemMeHHasi XMMHSI KakK Hayka
co3yjiaTe/ibHas, KaK HayKa BbICOKMX TEXHOJIOTMM HalpaB/ieHa Ha pelleHue
r06anbHBIX Mpo6eM yCTOWUYMBOTO pa3BUTHS Ue/iOBeUYeCTBA — ChIPbEBOM,
9HEpPreTHUYeCKOM, MUILeBOM, IKOTOrHUYeCcKOM 6e301MacHOCTH M OXPaHbI 3/10POBbSI.

B cooTtBercTBUM C 0OI[MMU 1e/IAIMU W TIPUHIUIIAMHU CpeZiHero 00iiero
obpa3oBaHus cozep)kaHre npeamera «Xumus» (10—11 Kmaccel, 6a30BbIN YPOBEHb
W3y4eHs1) OPHeHTUPOBAHO MPEUMYI[eCTBEHHO Ha OOIIeKy/IbTYPHYIO TTOATOTOBKY
oOyyJaroImuxcs, HeoOXOAUMYH0O WM [/ BbIPaOOTKM MHPOBO33PeHUECKHX
OpPUEHTUPOB, YCIIEIIHOIO BK/IKUYEHUSI B JKW3Hb COLMyMa, [POJOJDKEHUS
o0Opa3oBaHMs B pa3IMUHbIX 00/1aCTsIX, He CBSI3aHHBIX HEITOCPECTBEHHO C XUMHEH.

CocTap/isAOIMMH  TIpeaMeTa  «XUMHsSI»  SBJSIOTCA  0a30Bble  KypChl —
«Oprannueckasi xumus» M «OOillasg ¥ HeopraHuyeckass XUMHUs», OCHOBHBIM
KOMITOHEHTOM CO/IepP>KaHUsI KOTOPBIX SIBJISTIOTCSI OCHOBBI 0a30BOM HAayKH: CHMCTeMa
3HaHWI TI0 HeOpraHWUeCKOH XMMHH (C BKIFOUeHWEM 3HaHWW U3 00IIel XUMUN) U
OpraHhuyeckou xvmuu. @OpMHUpPOBaHME [AHHOM CUCTEeMbl 3HAHWUW TPU W3YUYEeHUU
npegMeTa obecrieurBaeT BO3MOKHOCTb PacCMOTPeHMs] BCEro MHOT000pasusi
Bell[eCTB Ha OCHOBe OOIIMX TTOHATHH, 3aKOHOB Y TEOPHi XUMUH.

Crpykrypa cozep>xaHust KypcoB — «OpraHuueckass xumus» U «OOras u
HeopraHuyeckass XUMmusi» C(opMUpOBaHa B TporpaMme MO0 XUMHM Ha OCHOBE
CUCTEeMHOTO TIOAXOZa K WU3yueHWI0 YyueOHOro wmarTepuana u 00yc/ioBieHa
HUCTOpUYeCKW  O0OOCHOBaHHBIM  pa3BUTHMEM  3HaHMM Ha  OMpeJeéHHbIX
TeOpeTUYeCKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOM XHMWUM BelllecTBa
pacCMaTpUBAIOTCS Ha YPOBHe K/IAaCCUUECKOW TeOpUM CTPOEeHUs] OpraHu4ecKux
COelMHEHWW, a TakKkKe Ha YPOBHE CTepeOXUMHUECKMX W  3JeKTPOHHBIX
Tpe/icTaB/ieHUd 0 cTpoeHHMU BelllecTB. CBeZieHHsI 00 H3yuaeMbIX B Kypce
BeIllecTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPO/IOB /10 CJIOKHBIX OMOJIOTHYECKH
aKTHMBHBIX COeJIUHeHW. B Kypce opraHuueckoll XWUMWM TIOJIy4alOT pa3BUTHE
copMUpOBaHHbBIE HAa YPOBHE OCHOBHOTO 0011jero obpa3oBaHusi NepBOHauaIbHbIE
ripe/iCTaB/IeHUs] O XUMUYECKOW CBSI3U, KIacCU(PUKALIMOHHBIX TIPH3HaKaX BeIlecTs,
3aBMCHUMOCTU CBOMCTB BEILeCTB OT UX CTPOEHHS, 0 XMMHUUYECKOU peaKI[vu.

[Ton HOBBIM yIr7IOM 3peHHsI B TMpeAMeTe «XWUMHsS» 0a30BOro ypOBHS
pacCMaTpUBaeTCsl M3yueHHbId Ha ypOBHE OCHOBHOTO o00iero o0pa3oBaHUs
TeopeTU4YeCKU maTepuan U (HaKTO/JOTMUYecKhe CBeJileHHWs O BelllecTBax |
XUMHUECKON peaki[uu. Tak, B UaCcTHOCTH, B Kypce «OOljasi u HeopraHuyeckas
XUMHS» O00YYalOIUMCs TIPeIOCTaB/IsSIeTCs BO3MOXKHOCTb OCO3HaTh 3HaueHHe
TepUOANUeCKOT0 3aKOHa C 00IeTeopeTHYecKUX W MeTO/0JIOTHUeCKUX T03ULUH,



riyb)ke TIOHSATH WCTOpHYECKOe U3MeHeHHWe (YHKIMA 3TOro 3akoHa — OT
o6o01maromeit 10 0ObSACHSIOMIeH 1 TTPOrHO3UPYIOIIEH.

EnvHas crcreMa 3HaHMM O Ba)KHEHIIMX BeleCTBaX, UX COCTaBe, CTPOEHUH,
CBOMCTBAaX U TPUMEHEHUU, a TaKKe O XMMHUECKUX DPeakIUsaX, WX CYIL[HOCTA U
3aKOHOMEPHOCTSX TpOTeKaHusi fJoroyHsercs B Kypcax 10 wm 11 kiaccoB
3/IeMeHTaMM COj/iep>KaHusl, WMEIIIUMUA KyJIbTYPOJOTUUeCKUA | TIPUK/IaIHOU
XapakTep. OTU 3HAaHUS CIOCOOCTBYIOT TOHMMAaHHIO B3aWMOCBSI3M XWUMHU C
JPYTUMU HayKaMH, PAacKpbIBAlOT €€ POjb B I103HABATEJIbHOM W TIPAaKTUUECKOU
JesiTe/IbHOCTU  YeJslIOBeKa, CIOCOOCTBYIOT BOCTIIMTAHUIO YBa)KeHUsI K TIPOIeCCy
TBOpYECTBa B 00/1aCTH TEOPUM M TIPAKTUUECKUX TPUIOKEHHWN XUMHH, TIOMOTa0T
BBINYCKHUKY OpPHUEHTHPOBATbCS B OOIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npo0bsieMax, CBSI3aHHBIX C XWUMHeM, KPUTHUYECKH OCMBICMBATh WH(POPMAIUIO U
NIPUMEHATb €€ [ TIOTIOJTHeHWsI 3HaHWM, pelleHus WHTeIeKTya/lbHbIX U
9KCTIepUMeHTaIbHbIX HCC/e/oBaTe/IbCKUX 3aZiau. B 11e/iom coiep>kaHue yueGHOTO
npegMeTa «XWUMHS»  JAHHOTO  YPOBHS  HW3yUYeHWs  OpPHUEHTHPOBAHO  Ha
dbopMrpoBaHre y 0O0yYarOImUXCsi MHPOBO33PEHUECKON OCHOBBI [jisi TIOHUMAaHMS
bunocopckux umgeld, TaKMX KakK: MaTepha/jibHOe eJWHCTBO HEOPraHW4yeckoro u
OpPraHUYecKkoro Mupa, OOYyC/IOBJIEHHOCTh CBOMCTB BeI[eCTB WX COCTaBOM W
CTPOEHHEM, TI03HABAEMOCTb TIPUPOJHBLIX SBJAEHUM IIyTEM JKCIIEPUMEHTa W
pellleHus] TIPOTHBOPEUMM MEXJy HOBbBIMH (akTaMd W TeOpeTHYeCKHUMH
TIpe/ITIOChITKAMH, OCO3HaHKe POJId XUMHUH B PellleHUH YKOJIOTMUecKUx rpobseM, a
Take 1po0sieM cOepekeHUs] SHEPreTUUeCKUX pPeCypCOoB, ChIpbs, CO3/IaHHSI HOBBIX
TeXHOJIOTUH Y MaTepHasioB.

B mmaHe pelleHWsi 3aZiau  BOCIIMTAHHWS, Ppa3BUTHS U COLIMAIW3aAl[UN
00yuaroluXxcs TMPUHATbIE TPOrPAMMON 0 XWMHH TIOAXObI K OTpe/eseHHI0
cofiep)KaHusi U TIOCTPOEHHUsl TipeAMeTa MpeAyCcCMaTpUBalOT (HOpMUpPOBaHUE
yHUBepCalbHbIX yueOHBbIX [JeWCTBUM, WMellIMx 0a30Boe 3HaueHue [/
Pa3UUHBIX BUJOB [IeATeIbHOCTH: pellleHusi Ipo0seM, II0MCKa, aHaiud3a M
06paboTku nHbOpPMAaLMH, HeOOXOJUMBIX [I/1s1 TIPHOOPETEeHHS OIbITa MPAKTHUeCKOM
W HCC/Ie/OBaTe/IbCKON JesiTe/IbHOCTH, 3aHUMarollleil Ba)KHOe MeCTO B TO3HaHUU
XUMHH.

B mpakTvke mperofaBaHyds XWMHUH KaK Ha ypOBHE OCHOBHOTO OOIIero
obOpa3oBaHusl, TaK ¥ Ha YPOBHe cpejiHero o01riero obpa3oBaHusi, IIpU OIpeie/IeHUN
cojJiep)KaTe/IbHOM XapaKTepUCTUKU 1ie/iell u3yueHUs: TpefiMeTa HarpaBjieHUueM
TIEePBOCTETNIeHHONW 3HAUMMOCTH TPAAMIIMOHHO TIPU3HAETCS (OPMHpOBaHHE OCHOB
XUMHUECKON HayKd Kak 006/1acT COBPEMEHHOTO eCTeCTBO3HAaHMS, MPAKTHUeCKOH
JesiTe/IbHOCTA 4esioBeKa UM KaK O/IHOTO M3 KOMIIOHEHTOB MUPOBOU KyIbTypbl. C
MEeTOIMYECKOW TOUKW 3PEeHHs TaKOW MOAXOJ K OMNpeAeseHUI0 liejied U3yueHUs
TIpeIMeTa SIB/ISIETCS BITOJTHE OTIPaB/[aHHBIM.



CoryiacHO JIaHHOW TOYKe 3peHUsi TJIaBHbIMU LieJiIMA U3yueHus mpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 -11 KJ1.) SIBASFOTCS:

e (opMHpOBaHME CUCTEMBI XMMUUECKHX 3HAHUM KaK BaKHeMIlen
COCTaBJ/ISIFOLeN eCTeCTBeHHO-HAyUHOW KapTHMHBI MHpa, B OCHOBE KOTOPOU
JieXXaT K/oueBble TIOHATUS, (PyHJaMeHTa/bHble 3aKOHbI U TEOPUM XHMHUH,
OCBOEHUe sI3blKa HayKH, YCBOEHHWE W TIOHMMaHWe CYL[HOCTH [JOCTYMHbIX
0000111eHMii MUPOBO33PEHUECKOT0 XapakTepa, O3HaKOMJIeHHe C UCTOpUeid
VX Pa3BUTHS U CTAHOBJIEHUS];

e (dopMHUpOBaHWe U pa3BUTHe TIPe/ICTaB/IeHU O HayUHbIX MeTO/IaX MMO3HaHUS
BeIIeCTB M XUMHUECKUX peaki[uii, HeoOXOAUMBIX jig MpruobpeTeHuUs
yMeHUN OpHUeHTHPOBAaThCSI B MHDE BeIleCTB U XUMHYECKUX SIBJIeHUM,
MMEHOIIUX MeCTO B TIPUPO/ie, B IPAaKTUUECKOU 1 NTOBCEIHEBHOM >KWU3HU;

e pa3BUTHe YMeHHM U CrIoCc000B iesITeTbHOCTH, CBA3aHHBIX C HaOMOfeHreM
M 00BbsiCHEHHMeM XWMUUYEeCKOTO 3JKCIepuMeHTa, COO/IofieHreM TpaBuil
6e3omnacHoro obpaiijeHus C Bell[eCTBaMU.

Hapsiny c aTuM, cogepykaTe/ibHasi XapaKTepUCTHKA Liejieil U 3a/lau U3yueHust
rpeiMeTa B IIporpaMme o XMMUW YyTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU TIPUOPUTETAaMU B CHCTeMe cpefiHero obiero obpa3oBanus. CerojHsi B
npernofiaBaHU  XUMUM B Oosbllield  cTerleHW  OTAAETCs  TIpeIiouTeHue
MPAaKTUYeCKOW KOMIIOHEHTe CoJiep>KaHusi O00ydeHHs, OpPHUEHTUPOBAHHOW Ha
TIO/ITOTOBKY BBIMTYCKHHKA 0011je00pa30BaTe/IbHOM OpraHu3aliid, Baelolero He
HabopoM 3HaHUM, a (YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CThb criocobamMu U
YMEeHUSIMA aKTHBHOT'O TOJyUYeHUs] 3HAaHUM W MPHUMEHeHUs] UX B peasibHOM KU3HU
Q1S pellieHus TPaKTUUeCKUX 3a/au.

B cBsi3u € 3TUM TIpU U3yuyeHUM TipeiMeTa «XUMUS» [IOMUHHUpPYHOIIiee
3HaueHWe MPUOOpeTaroT TaKue 1e/1 U 3a[jauu, Kak:

ajanrainusi 00yJaroImxcsl K yC/IOBUSIM JUHAMUUHO Pa3BHBAIOLLErOCs MUPa,
dbopMrpOBaHHWe  UHTE/NIEKTyaJbHO  pasBUTOM  JIMYHOCTHM, TOTOBOM K
camMo0bpa30BaHUI0, COTPYJHUUECTBY, CAMOCTOSATETHLHOMY TIPHUHSTHIO TPaMOTHBIX
pellleHnd B KOHKPETHBIX >KU3HEHHBIX CUTYaLUsiX, CBSI3aHHBIX C BeleCTBaMU U UX
TIpUMeHeHHeM;

dopmupoBaHre 'y 0OyuyarOIMXCSl  K/IHOUEBBIX HABBIKOB  (K/TFHOUEBBIX
KOMITeTeHLIU), KMMEIIIUX YHUBepcajbHOe 3HaueHue /[Jisi pPas3/IMuHbIX BHU/OB
JesITeNIbHOCTU: peleHus TpobsieM, MOoMCcKa, aHaimm3a U 06paboTku MH(OopMaluy,
HeOOXOAUMBIX JJii TpUOOpeTeHHs OIbITa [esATelbHOCTH, KOTOpasi 3aHWMaeT
Ba)XHOE MeCTO B [I03HAaHWM XWMHH, a TaKXKe [l OLEHKA C TIO3ULUM
9KO0JIOTHUEeCKOW 0e301acHOCTA XapakTepa BMSHUS BeI[eCTB U XUMHYECKUX
TIPOLIECCOB Ha OpraHW3M ue/ioBeKa Y NMIPUPOAHYIO Cpefy;



pa3BUTHE TI03HABaTe/IbHbIX WHTEPECOB, WHTEJIEKTyaJbHbIX U TBOPYECKHUX
CTII0COOHOCTeN 00yUYaroIMXCsI: CITOCOOHOCTH CaMOCTOSITE/TbHO TTPHOOpeTaTh HOBBIE
3HaHUS 110 XMMUU B COOTBETCTBHUHM C >KWU3HEHHBIMH TTOTPEOHOCTSIMH, HUCIIOb30BaTh
coBpeMeHHbIe UH(OPMAIIMOHHBIE TEXHOJIOTHH I IOMCKA U aHa/M3a y4eOHOU U
HayYHO-TIONY/IIPHON MH(POPMAaIUM XUMHUYEeCKOT'0 CO/IeP>KaHus;

dbopMrpoBaHue 1 pa3BUTHe Y 00yUarol[UXCsl aCCOLIMAaTUBHOTO U JIOTUUECKOTO
MBIIIIEHUS], HabJTFOaTeTbHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPbIe 0COOEHHO
HeoOXOJWMbI, B YaCTHOCTH, TIPH TJIAHUPOBAaHWM U TIPOBEJEHUHA XUMHAUYECKOTO
9KCTIePUMEHTa;

BOCTIUTaHWe Yy oOyuarommxcs yOeXJEHHOCTM B  T'yMaHHCTHYeCKOMU
HaTpaB/JIeHHOCTH XUMHH, €€ Ba)KHOW pPO/M B peIIeHHWH T100a/bHBIX IMpobiem
PalLMOHAILHOTO TIPUPO/IOTIOIb30BaHUS, TIOMIO/IHEHUSI SHEPTeTUUeCKUX PeCypcoB U
COXpaHeHHUs TPHUPOJHOTO0 PABHOBECHs, OCO3HAHUS HEeOOXOAUMOCTH OepeKHOro
OTHOILIEHUSI K TIPUPOJe U CBOEMY 37I0POBbIO, a TaKxKe IIPUOOpeTeHUsi OIbITa
WCTI0/Tb30BaHUsT TTOJTyYeHHbIX 3HAHWM [JIi TIPUHATHS TPaMOTHBIX peIleHud B
CUTYaI[USIX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMH.

B yuebHOM maHe cpegHero o0imiero oOpa3oBaHUs TPeAMET «XUMHSI»
6a30BOro ypoBHsSI BXOAUT B COCTaB TipeMeTHON 00macTu «EcTecTBeHHO-HayuHbIe
TIpeIMEeThI».

OO011jee YKC/I0 YaCoB, OTBeAEHHBIX /11 U3yUeHUsI XUMHH, Ha 6a30BOM ypOBHe
cpegHero obirero obpa3oBaHus, coctabsisieT 68 yacos: B 10 knacce — 34 vaca (1
yac B HeJle/t0), B 11 kacce — 34 yaca (1 uac B HeZie/nto).



COAEPXXAHUE OBYUEHUSA
10 KJTACC
OPI'’AHUYECKASA XUMUA

TeopeTuyeckye 0CHOBbI OPraHMUeCKON XMMHHU

[IpeameT opraHHYeCcKOW XWUMUU: eé BOSHUKHOBEHHE, pa3BUTHE U 3HaueHue B
MOJIyYeHUM HOBBIX BeIleCTB W MaTepuaioB. Teopusi CTPOEHUsI OpraHWYecKux
coenuHenuii A. M. byTnepoBa, eé 0ocCHOBHbIe 110/10)KeHus1. CTPYKTypHbIe (hOpMY/JIbI
OopraHuyeckux BemlectB. ['omosiorus, u30Mepusi. XuUMHYecKas CBsi3b B
OpraHuYecKuX COeJIMHEHUSIX — OfIMHApHbIe U KPaTHbIe CBSI3U.

[TpencraBneHre o KjaccUUKaLMyM OpraHuyeckux BellecTB. HomeHkaTypa
OpraHMYecKux COeJWHeHWU (cucTeMaTudecKas) W TpUBUA/JbHble Ha3BaHUS
Ba)KHEMIIIMX Tpe/ICTaBUTe/Iel K/1aCCOB OPraHUYeCcKUX BellecTB.

OKcrepyMeHTa/lbHble MeTO/Ibl U3yueHWsl BeIeCcTB U MX TpeBpalljeHul:
O3HaKOMJIeHHe C oOpa3ljaMd OpraHWYeCcKHWX BeIIeCTB W MaTephajaMd Ha UX
OCHOBe, MO/eIMpOBaHMe MOJIeKY/l OpPraHUYeCKHWX BeIecTB, HabO/o/ieHrne |
OMUCaHUe JeMOHCTPALMOHHBIX OIBITOB MO MPEeBPALLeHHUI0 OPraHUYeCKHX BelleCTB
TIpY HarpeBaHWH (T1aB/ieHWe, 0OYT/IMBaHNE Y TOPEHUE).

YrieBogopoabt

AJKaHbI: COCTaB U CTPOEHWe, TOMOJIOTUYeCKUM psii. MeTaH U 3TaH —
TpoCTelIe TpeACTaBUTe/NM alKaHOB: (uU3uYecKhe W XUMUUeCKHhe CBOMCTBa
(peakiuu 3amellleHUsT W TOPeHMs), HaxO)K[ieHHue B TIpUpOJie, TIO/NyuyeHUe U
TipUMeHeHue.

AJIKeHBbI: COCTaB U CTpPOEHWe, TOMOJIOTUYECKUN psiJl. DTU/IeH U MPOIUIeH —
TpoCTelIe TpeACTaBUTe/Nd alKeHOB: (u3uyecKhe W XUMUUeCKHWe CBOMCTBa
(peakiuu  TUAPUPOBaHUS, Ta/JOTeHUPOBAHHWsSA, THpATallid, OKUC/IeHUsS U
MoJ/IMMepHr3alium), ToyueHre U npuMeHeHue.

Ankaguensl: Oytaguen-1,3 u meTwiOyTazueH-1,3: cTpoeHre, Ba)KHeMIIVe
XHMMUUeCcKre CBOMCTBa (peakuus Tosumepu3anuu). [lonyueHre CHHTETUUECKOTO
KayuyyKa U pe3uHbl.

ANKUHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUSI, TOMOJIOTUUECKUH psifi. AlleTHIeH
— TMPOCTEeMIINNA TIpe/ICTaBUTe/Ib aJIKMHOB: COCTaB, CTpOeHWe, ¢u3Nueckue U
XUMUYECKHe CBOMCTBA (peakLUU T'MApPHUPOBAaHMS, rajoreHMpOBaHus], ruparaluy,
ropeHusi), MojiyueHye 1 ipuMeHeHue.

Apensl. beH3os: cocTaB, cTpoeHue, (pusdueckve W XUMUUeCKHe CBOWMCTBa
(peakuuu rajioreHUPOBaHUS M HUTPOBaHUS), TI0JlyueHUe U NpuMeHeHue. Toayon:
cocmas, cmpoeHue, ¢usuyeckue U Xumuueckue ceolicmea  (peakyuu
24/1026HUPOBAHUSL U HUMPOBAHUSl), No/jayyeHue U npumeHeHue. TOKCMYHOCTb



apeHOB. ['eHeTMueckasi CBA3b MEXAY VYIJIEBOAOPOAAMM, TIPUHAJJIEXAIUMU K
Pa3/IMYHBIM KJlacCam.

[Ipypo/iHble MCTOUYHUKU YTr/aeBOAOpPOAoB. [IpUpoAHBIM Ta3 U TIOMyTHBIE
HedTsHble Ta3bl. HedTh U eé mpoucxoxgeHue. Criocobbl mepepaboTku HedTu:
TeperoHKa, KpPEeKWHI (TepMHUYeCKuM, KaTaIUTU4eCKuu), Muponus. [IpofyKThl
nepepaboTky He(TH, UX TIPUMeHeHre B TPOMBIILJIEHHOCTH U B ObITy. KameHHbIM
yroJib Y TIPOAYKTHI ero rnepepaboTKu.

OKCrepuMeHTa/lbHble MeTOZbl M3YyUeHHs BelleCTB U WX [peBpallleHUi:
O3HaKOMJIeHHe C o0pa3ljaMM T[laCTMacC, KaydyyKOB U pe3WHBI, KOJUIEKIUU
«HedbTb» U  «¥Yromb», MoJenupoBaHHWe  MOJEKYJ]  YyIJIeBOJIOPOJIOB U
raJloreHONPOU3BO/IHBIX, TIPOBe/leHre MDAKTUUeCKOW paboThl: TMoJjiyueHre 3TU/IeHa
Y U3y4YeHHe ero CBOUCTB.

PacuétHbie 3agaum.

BbrunciieHus 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBa W/IM TPOJyKTa peakLUM IO M3BECTHbIM Macce,
00bEMyY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BeIlleCTB WK MPOJYKTOB PeaKLvu).

Kuciopojcoaepikaniye opraHuuecKye coeJHHeHUs

[IpegencHble OQHOATOMHBIE CIUPTHL. MeTaHO/N UM 3TaHO/I: CTPOEHHe,
dbu3Mueckue U XUMHUUeCKHMe CBOMCTBa (peakiuM C aKTHBHBIMM MeTajllaMH,
rajJioreHOBOJOPO/iaMH, TOpeHWe), TNpvMeHeHWe. BoopoziHble CBSI3U  MeXAy
MOJIEKY/IaMHU CITUPTOB. [{elicTBMe MeTaHO/1a M 3TaHOJIa Ha OPraHu3M YeJIOBeKa.

MHoroatomMHble  CIUPTHL.  JTWIEHIJIMKOJIb W  TJILEPUH: CTPOEHHUe,
dbu3nueckue W XWMHUYECKWe CBOMCTBa (B3aMMOJ€MCTBUE CO  I11eJIOYHBIMU
MeTas/ulaM{, KaueCTBeHHasl peaklusi Ha MHOrOaTOMHbIe CIUPTHI). [leliCTBUe Ha
opraHusM yesioBeka. [IprMeHeHre rauLepyuHa U STUIEHTIUKOJIS.

@deHOJ: CTpOeHUWe MOJIeKy/bl, (U3MYeCKe W XUMUYeCKhe CBOMCTBA.
TokcuuHOCTh PeHosa. [IprMmeHeHue geHoa.

Anppernipl U KemoHbl. DopManblerus, aleTtajblerufi:  CTPOeHHe,
du3nueckue U XMMUUECKUe CBOMCTBA (peakliUM OKWC/IeHUs] U BOCCTaHOBJIEHUS,
KaueCTBeHHbIe PeaKlUK), MoJlydyeHre U IIpUMeHeHHe.

OZHOOCHOBHBIe TIpefie/ibHble KapOOHOBble KUCJIOThl. MypaBbuHasi W
YKCyCHasi KACJIOThI: CTPOeHHe, (pr3rndecKkre U XWUMHUUYeCKHue CBOMCTBA (CBOUCTBA,
o01mue [ Kacca KUC/IOT, Peakiys 3TepuduKaliim), ToiydeHre U puMeHeHue.
CreapvHOBasi U OJieMHOBasi KMUCJIOThI KakK TPeACTaBUTeM BBICIINX KapOOHOBBIX
KUC0T. Mbl/ia KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOLLjee /leliCTBYe.

CnoxHble 3(pUpbl KakK MpOW3BOAHbIE KapOOHOBBIX KHCIOT. ['maponus
C10XKHBIX 3¢upoB. Kupsbl. ['naponus xxupos. [IpuMeHeHue xKupoB. buosiornueckas
POJIb JKAPOB.




YrneBoApl: coCTaB, KjaacCU(puKauus  yrieBogoB  (MOHO-, [Au- U
rosicaxapusibl). ['r0K03a — mpocTeliiinii MOHOCaxapyuzi: 0COOEHHOCTU CTPOEeHUS
MOJIEKYJIbI, (U3UUeCKMe W XUMUYEeCKhe CBOWCTBA (B3aUMOJENCTBHUE C
rugpokcuzsom menu(Il), okvcieHne amMmuauHbIM pacTBopoM okcuza cepebpa(l),
BOCCTaHOBJIeHWe, Opo>KeHUe TJIFOKO3bl), HaXOXKAeHue B TIpUpojie, TIpPUMeHeHue,
buonoruyeckas posib. @orocuHTe3. @PyKkTO3a Kak U30Mep ITHOKO3HI.

Kpaxman v nenitono3a Kak NpUpojHble MoMMepbl. CTpoeHWe Kpaxmasna U
Le/uiroio3bl.  Pu3nueckMe W XMMHAUYeCKHe CBOMCTBAa Kpaxmasna (THApOoJn3,
KaueCTBeHHas peaklys C U0 0M).

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W MX [peBpalleHUi:
npoBeJieHUe, HaO/IOJeHUe W OIMCaHWe JeMOHCTPALMOHHBIX OMbITOB: TOpeHHe
CIMPTOB, KaueCTBeHHbIe PeakLUWW OJHOATOMHBIX CIHUPTOB (OKHC/IEHHWe 3TaHoJIa
okcuaom wmenu(Il)), MHOroaTOMHBIX CIHUPTOB (B3aMMO/EWCTBUE TJIMLIEpUHA C
ruapokcugom Menu(Il)), anpaernioB (OKucaeHMe aMMUAUHBIM PaCTBOPOM OKCH/A
cepebpa(l) u ruzapokcugom wmeau(Il), B3auMozelcTBHMe Kpaxmajia C HO/OM),
TIpOBe/IeHe MPaKTUUeCKOW paboThl: CBOMCTBA PACTBOpPA YKCYCHOM KUCJ/IOTHI.

PacuétHbie 3agaum.

BbrunciieHus 10 ypaBHEHHIO XWMWYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYeCTBa MCXOJHOTO BellleCTBa W/M TPOJyKTa peakLUM IO M3BECTHbIM Macce,
00bEMyY, KOTMUECTBY OZHOTO U3 UCXOJHBIX BeIlleCTB WK MPOJYKTOB PeaKLvn).

A30TCozepiKalle OpraHuuecKre CoeJUHEeHUs.

AMMHOKMCJIOTHI KaK am(OTepHble OpraHhuyeckue coefiviHeHUs. Pu3nueckue
Y XMMUUeCKre CBOMCTBA aMHMHOKUCJIOT (Ha MpuMepe TJMIMHA). buonoruueckoe
3HaueHWe aMUHOKUCIIOT. [lenTuapbl.

be/lku Kak TpUPOJHbIE BBICOKOMOJIEKYJ/ISIDHbIE coenvHeHus. l[lepBuuHas,
BTOpHMYHasi M TpeTUYHas CTPYyKTypa OenkoB. XuMHUeCKWe CBOWCTBA OesKOB:
T'U/IPO/IN3, IeHaTypalusi, KaueCTBeHHbIe peakliy Ha OesKu.

OKClepyMeHTa/IbHble MeTO/bl W3yUeHHs BeLleCTB U MX MpeBpalleHu:
HabJ/TI0/leHre 1 OfrcaHue JeMOHCTPALIMOHHBIX OIBITOB: JeHaTypalus O0enKoB IpH
HarpeBaHUH, LIBeTHbIe peakiiu OesKOoB.

BbICOKOMOJIEKY/ISIpHbIE COe/JUHEeHUS

OCHOBHBIE TOHATHS XMMHH BBICOKOMOJIEKY/ISIDHBIX CO€JMHEeHWUW: MOHOMED,
TO/IMMeEp, CTPYKTYPHOE 3BEHO, CTeleHb MOIMMepHr3aluy, CpefHsss MOJIeKyIspHast
Macca. OCHOBHbIE MeTOZbl CHUHTE3a BbICOKOMOJIEKY/ISIPHBIX COEJUHEHUA —
MOJIMMepHr3aLysi ¥ MOJTUKOH/eHCaLusl.

OKClepYMeHTa/lbHble MeTOZbl W3yUeHHs BeLleCTB U MX MpeBpalleHu:
03HaKOMJIeHHe C 00pa3iiaMy TPUPOJHBIX W MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyKOB.

MexnpeaMeTHble CBSA3U.



Peanmu3ariysi MeXXrpeMeTHBIX CBsi3eld MPU W3y4YeHUU OPraHWYecKoW XWMHUH B
10 kmacce ocylilecTBsieTCsl depe3 UCIOb30BaHUe KakK OOIUX eCcTeCTBeHHO-
HAyUHBIX TIOHATHM, TaK W TIOHATHH, SBJSIOIIMXCS CHUCTEMHBIMH JJIST OT/IeNbHBIX
TIPeIMETOB eCTeCTBEHHO-HAYUHOTO IUKJIA.

OOb11re ecTeCTBEHHO-HayUHbIe TIOHATHS: sIBJIeHWe, HAyYHbIN (DaKT, TUIIOTe3a,
3aKOH, Teopusi, aHa/u3, CUHTe3, KjaccuUKalys, TepuoAUUHOCTb, Hab/roieHue,
H3MepeHHe, SKCIIePUMEHT, MO/Ie/TAPOBaHHe.

du3vka: Marepus, SHeprusi, Macca, aTOM, 93JIeKTPOH, MOJIeKyJa,
JHepreTUYeCKUii ypOBeHb, BeI|eCTBO, Te0, OOBEM, arperaTHoe COCTOSTHHE
BelllecTBa, (hr3nuecKre BeJTMUMHbI U eZIMHULIBI UX U3MepeHMUs.

buonorus: knetka, opraHus3M, 6Ouocdepa, oOMeH Bell[eCTB B OpraHH3Me,
doTocuHTE3, OMONOTMUECKU AaKTHBHBbIe BellecTBa (0e/Kv, YIJ/IEBOABI, >XHPHI,
dhepMeHThI).

['eorpacdusi: MUHepasbl, TOPHbIE TIOPO/IbI, TI0/Ie3HbIe UCKOMaeMble, TOTIIUBO,
peCcypChl.

TexHo/IOTHS: THUIIEBbIe TPOAYKTbI, OCHOBBI PpalOHA/JILHOTO THMTaHWS,
MOIOIIIEe CPeJICTBA, JeKapCTBeHHbIe U KOCMeTHUeCKUe TIperapaThl, MaTephasibl 13
WCKYCCTBEHHBIX U CUHTETUUECKHX BOJIOKOH.

11 KITACC

OBIIASA 1 HEOPTTAHNYECKASA XNUMUA

TeopeTHueckue 0CHOBbI XUMHUM

XUMUUeCKUA 3jieMeHT. AToM. fapo aToMa, H30TOMNbl. JJEKTPOHHas
000/10uKa. JHEpreTUUecKre ypOBHH, TOJypOBHU. ATOMHbIe opbuTanu, S-, p-, d-
y/ieMeHTbl. OCOOeHHOCTH pacripefiesieHusi 37eKTPOHOB MO opbuTansmM B aToMax
3/IeMEHTOB Te€PBbIX YeThIPEX MePUO/IOB. DJeKTPOHHAst KOH(MUTypalusi aTOMOB.

[Tepuoauueckuit 3akoH U Ilepyuoanyeckas cucTeMa XMMHAUYECKUX 3J7IEMEHTOB
O. Y. MenpeneeBa. CBsi3b MeprogUUYeCKOro 3akoHa U Ileproamyeckor CUCTeMBbI
XuMUueckux snemeHToB [I. M. MeH/iesileeBa ¢ COBpeMeHHOW TeOpUeu CTPOeHUsI
aTOMOB. 3aKOHOMEDHOCTH W3MEHEeHUsI CBOWCTB XHWMUUECKHUX 3JIEMEHTOB W
oOpa3yeMbIX WMU TIPOCTBIX W CJIOXKHBIX BEIeCTB I10 TPYyMIaM U IIepHO/aM.
3HaueHWe NepUOIUUeCKOro 3aKOHa B Pa3sBUTHUU HAYKHU.

CtpoeHve BellleCTBa. XUMHUeCKasi CBs3b. BuWbl XWUMHYECKOW CBS3U
(KOBaJieHTHasi HeToJIsIpHasi W MOJiIpHasi, WOHHAs, MeTajuinueckasi). MexaHU3MbI
oOpa3oBaHUs KOBAJIeHTHOM XWUMHWUeCKOW CBs3u (0OMEHHBIM W [OHOPHO-
aKLenTopHbii). BopopogHast cBs3b. BaneHTHOCTb. ONIeKTPOOTPULIATENBHOCT.
Crenenb okucieHus. VIOHbI: KATUOHBI U aHUOHBI.



BemiectBa MOJIEKYJIIPHOTO YW HEMOJIEKY/ISIDHOTO — CTPOEHMsl.  3aKOH
TIOCTOSTHCTBA COCTaBa BelecTBa. THIbl KPUCTAJIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BeLECTB OT THUIA KPUCTA/I/TMYECKOU PELIETKH.

[ToHsATHe O [ucriepcHbIX cucTeMax. VICTUHHBIE W KOJUIOW/IHbIE PacCTBOPBI.
MaccoBast 1oJist BeljecTBa B pacTBope.

Knaccudukaiiys HeopraHuyeCcKux COoeIMHEeHUH. HowmeHkatypa
HeOpraHWYecKWX BellleCTB. ['eHeTMYecKas CBsI3b HEOPraHUYeCKHWX BelleCTB,
TIPUHA/|IeXKalUX K Pa3/IMuHbIM K/1acCaMm.

Xumuueckass  peakiusi.  Kraccudukaiuss — XMMUYeCKMX — peaklui B
HEeOPraHu4eckKOM M OpPraHWYeCKOU XMMHM. 3aKOH COXPaHEeHHs MacChl BellecTs,
3aKOH COXpaHeHUs Y TIpeBpalljeHrs] SHepryu NPy XMMHUUeCKUX peakIysiX.

CKOpOCTb peakijuu, eé 3aBUCUMOCTb OT Pa3/inyHbIX (pakTopoB. O6paTuMble
peakiuu. XuMHUYeCKoe paBHOBecue. MakTOpbl, BAUSAIOIIME HA COCTOSHUE
XAUMUUeckKoro pasHoBecus. [Ipunuun Jle [laTesnbe.

OnekTponuTryeckas auccoruarus. CuibHble U cyiabble 371eKTponuThl. Cpesia
BO/IHBIX PaCTBOPOB BeLeCTB: KUCJIasi, HeUTpasbHasl, L{e/I0YHasl.

OKuCUTETIBHO-BOCCTaHOBUTE/IbHBIE PEaKLUU.

OKCIepuMeHTa/IbHble MeTOZbl M3Y4YeHHs BelleCTB W MX [peBpalleHUi:
neMoHcTpanus Tabsui «[lepuoanueckasl cucTeMa XUMUYeCKUx 3nemeHToB 1. U.
MeH/jesieeBa», u3yueHHe Mojiesieid KPUCTA/UIMUeCKUX PeIIeTOK, Hab/ojeHue U
OTMCaHue JIeMOHCTPALIMOHHBIX U 1ab0paTOPHBIX OMBITOB (pa3/iokeHHe MepoKCHa
BOZ0PO/ia B MPUCYTCTBUM KaTaau3aTropa, OrpejeeHre Ccpelibl paCTBOPOB BeLLeCTB
C TIOMOLIbI0 YHMBEpPCaJbHOTO WH/JWKATOpa, peakUdd WOHHOTO 0OMeHa),
TIpOBe/ieHHe TIPAaKTUUeCKO paboThl «BiusiHue pa3nuuHbIX (HaKTOPOB Ha CKOPOCTh
XMMMWYECKOU peakiun».

PacuéTHble 3agaum.

PacuéTbl 1O ypaBHEHUSIM XUMHWUYECKUX peaklui, B TOM 4YHUCJe
TEPMOXUMHYECKHE DPACUEThI, PaCYéTbl C HCIIOIb30BaHWEM ITOHATHSI «MacCOBas
[IOJIs1 BeLL[eCTBa».

Heoprannueckas xumms

Hemetannbl. TlonoxkeHve HeMeTa/sioB B [lepuoanueckor — cucteme
xuMu4yeckux 3neMmeHToB [. V. MeHeneeBa U 0COOEHHOCTH CTPOEHUSI aTOMOB.
du3nuecKkre CBOMCTBAa HEMETA/VIOB. AJUIOTpONMS HeMeTa/uloB (Ha mnpumepe
KUC/I0pOo/ia, cephbl, hocdopa u yriaeposa).

XUMUYeCcKre CBOMCTBa Ba)KHEHWIIIMX HeMeTasiIoB (Ta/lioreHOB, Cephl, a3oTa,
dochopa, yriepogja U KpeMHUs)) U UX  COelUHEHUWH  (OKCHUJOB,
KUCJIOPOACOIep KaluX KUCJI0T, BOAOPOAHBIX COeUHEHUN ).

[IprimeHeHMe Ba)KHEUIIINX HEMETA/IVIOB U UX COeJJUHEHUH.



Metannel. Ilonoxenve metaioB B Ileproguueckor cucteMe XUMHYECKHUX
yemeHTOB /1. . MeHgeneeBa. OCOO€HHOCTH CTPOEHMS 37EeKTPOHHBIX 000/10UeK
aToMOoB MeTasuioB. Ob6mue ¢usnueckre cBoiicTBa MeTasuioB. CrijlaBbl MeTaslioB.
DeKTPOXUMHUUECKUM Psifi HalIPSDKEeHU MeTaslioB.

XUMHUeCKre CBOMCTBA Ba)KHEUIIMX MeTas/ulIOB (HAaTpuM, KaluW, KasbL[UW,
MarHuM, aJTtOMUHUM, [JUHK, XPOM, >Kejle30, Me/ib) U UX COeJJMHEeHUH.

Ob1ue cnocobbl mosyueHus MeTannoB. [IpumeHeHre MeTasyioB B ObITY U
TeXHUKe.

OKCIMepuMeHTa/IbHble MeTOZbl M3YUYeHHs BelleCTB W UX [peBpallleHUi:
M3ydyeHre KOJIIeKIUU «MeTalibl U CIlaBbl», 00pa3lioB HEMeETaslioB, pelleHHe
9KCIIepUMeHTabHBIX 3a/lau, HabmroZieHue W OIucaHue JeMOHCTPALIMOHHBIX U
nabopaTopHBIX OIBLITOB (B3aUMOZEMCTBUE TUPOKCH/A a/IFOMUHUS C pacTBOpaMU
KUCJIOT U Le/I0Ueld, KayeCTBeHHbIe Peakl[My Ha KaTUOHbI METaJ/IOB).

PacuéTHble 3agaum.

PacuéThl Macchl BellleCTBa WM 00bEMa ra3oB MO U3BECTHOMY KOMUECTBY
BeIlllecTBa, Macce Wik 00BEMY OFHOTO M3 yUaCTBYIOIIMX B PeaKIMM BelecTB,
pacuéThl Macchl (06bEMa, KOTMUECTBA BeIeCTBa) MPOAYKTOB peaki[iH, eC/I O/IHO
Y3 BeLeCTB UMeeT PUMEeCH.

XUMUS U )KM3Hb

Posib xumuM B obecrieueHHH SKOJIOTUUECKOM, SHEePreTHUYecKod U ITHITeBOM
6e301acHOCTH, PA3BUTHUH Me[WIMHBLL. [IOHSTHE O HAy4YHBIX MeTOAaX TO3HAHUS
BellleCTB M XUMUYECKUX PeaKLvH.

[IpenctaBneHnss 00 OOMMX HaAyuHbIX TIPUHI[MIIAX  T[POMBIIIIEHHOTO
TO/TyUeHUs Ba)KHEUIIIUX BellleCTB.

UenoBeK B MHUpe BeIeCTB M MaTepUasiOB: BaKHeHIMe CTPOUTeJbHbIe
Marepuasbl, KOHCTPYKLMOHHbIe MaTepuanbl, KpaCKu, CTeKJO, KepaMHKa,
MaTtepuasbl J/s1 3/eKTPOHWKH, HaHOMaTepuasbl, OpraHuyeckre W MUHepasbHbIe
yaobpeHwus.

XvMHUSI U 3[I0POBbE Ue/IOBeKa: IpaBW/a HCIO/Ib30BaHUsl JIeKapCTBEHHBIX
TiperiapaToB, TMpaBuia 0e30MacHOr0 MCI0J/Ib30BaHuUs MperapaToB ObITOBOM XUMHU
B [TOBCEJHEBHOM JKU3HHU.

MeripegMeTHbIE CBSI3U.

Peanmu3aiiusi  MeXXIIpe]METHBIX  CBsi3ell TpuU  u3yueHWH 0OIel u
HeOpraHnveckor XxMMuM B 11 Kjiacce OCYyLeCTBJ/ISIETCSl Yyepe3 UCIOJIb30BaHWe Kak
OOII[UX eCTeCTBeHHO-HAYUHBIX TIOHATUM, TaK W TIOHSATUH, SBJSIOIUXCS
CHUCTEeMHBIMHU /11 OT/e/IbHBIX MPeIMETOB eCTeCTBEHHO-HAYYHOT' 0 LIUK/Ia.

OO01ie ecTeCTBeHHO-HayuHbIe TOHSTHS: Hay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TEOpHsi, aHaau3, CUHTe3, KaacCU(PUKalus, T[epUoJUYHOCTh, HaboaeHue,
9KCIIEPUMEHT, MOZIe/IUPOBaHUe, U3MepeHUe, sIBJIeHUe.



dusrka: MaTepusi, SHePrus, Macca, aToM, 3/IeKTPOH, MPOTOH, HEWTPOH, MOH,
M30TOM, PAIMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUeCKU yPOBeHb, BeLeCTBO, TeJO,
00BbEM, arperaTHOe COCTOsSIHUE BeIlecTBa, (hU3nMyecKre BeJIMUMHBI U eUHUIIbI UX
V3MepeHusi, CKOPOCTb.

Buosiorus: KjeTKa, OpraHu3M, 3KocucTema, Ouocdepa, Makpo- W
MUKPO3/IeMeHTbI, BATAMUHBI, 0OMeH Bell[eCTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TIOPO/IbI, TIO/Ie3HbIe UCKOIaeMble, TOTIMBO,
pecypchl.

TexHoOrHsA: XUMHUUeCKasi MPOMBILIJIEHHOCTb, MeTa//Typrusi, POU3BO/CTBO
CTPOUTE/IbHBIX MaTepUasioB, CeJbCKOXO3IUCTBEHHOE TMPOU3BO/CTBO, MHIL[eBas
TIPOMBIIILJIEHHOCTb,  (bapMalleBTHUeCKasi  MPOMBIIIJIEHHOCTb,  MPOWU3BO/CTBO
KOCMETUYeCKUX MpernapaToB, TPOM3BOACTBO KOHCTPYKI[MOHHBIX MaTepHasioB,
3/IeKTPOHHAs1 TIPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMUBI 110 XUMUN
HA BA3OBOM YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JINUHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBmMBaeT TpeboBaHUSI K pe3y/ibTaTaM OCBOEHUS
oOyyJaroIMMHCS TIpOrpaMM  CpegHero o0Irero o0pa3oBaHusl  (JTMYHOCTHBIM,
MeTaripeIMeTHbIM W MpegMeTHbIM). HayyHOo-MeTOAMUeCKOW OCHOBOW  [is
pa3pabOTKKU TUIAHUPYEMbIX pe3y/JbTaTOB OCBOEHHs MPOrpaMM CpegHero oOIrero
00pa30BaHUs SIBJISIETCSI CUCTEMHO-/IeATeTbHOCTHBINA TTOAXO[.

B cooTBeTCTBUM C CUCTEMHO-AesiTeIbHOCTHBIM TOAXOAOM B CTPYKType
JIMYHOCTHBIX Ppe3y/bTaTOB OCBOEHHUs MpeaMeTa «XUMHs» Ha YPOBHE CpeIHero
o0111ero oOpa3oBaHus Bblle/IeHbl C/IeYIOIIe COCTaBJISIONTHE:

OCO3HaHWe OO0yYaroIUMHUCSI POCCUMCKON TpakKJaHCKOW WIeHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITE/IbHOCTH M CaMOOIIpe/ie/IeHHUI0;

Ha/JMuMe MOTHBALMU K 00yUeHHIo;

1[e/leHarnpaB/ieHHOe pPa3BUTHe BHYTPEHHUX yOeXX[eHuil TUUHOCTH Ha OCHOBe
K/TFOUEBBIX [JeHHOCTEeM U NCTOPUUYECKUX TPaUIiii 6a30BOi HAYKU XUMHM;

TOTOBHOCTb U CIIOCOOHOCTH OOYyUaroluXCs PYKOBO/JCTBOBaThCSI B CBOeM
JesITeNTbHOCTU 1[€HHOCTHO-CMBIC/IOBBIMUA YCTAHOBKaMH, TMPUCYIIUMU LIeJIOCTHOU
CHCTeMe XMMHUeCKOT0 00pa30BaHus;

Ha/JIMuKMe MPaBOCO3HAHUS YKOJIOTUUECKOUW KY/bTYPhI M CIIOCOOHOCTU CTaBUTh
1[e/T1 U CTPOUTD >KU3HEHHbIe TJIaHbI.

JIn4HOCTHBIE pe3yJibTaTbl OCBOEHHsI TpeAmeTa «XHUMUS» [JOCTUTarTCs B
eMHCTBe y4yeOHOM ¥ BOCTIMTATEIHHOW [1eATeTbHOCTH B COOTBETCTBUM C
I'YMaHUCTUUECKUMHU, COLIMOKY/IbTYPHBIMU, yXOBHO-HPABCTBEHHBIMU 1[€HHOCTSIMU
W WjeasiaMd POCCUMCKOTO TPakJaHCKOTO 00I1ijecTBa, MPUHATHIMU B 0OIIjecTBe
HOpMaMU W  TIpaBWJaMU  TIOBeJeHUs,  CIOCOOCTBYIOIIMMM  TIpOLjeccam
CaMOTIO3HaHUsl, CaMOpa3BUTHSI W HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
00yuaroIuXCsl.

JINYHOCTHBIE pe3yJibTaTbl OCBOEHHUs TpeAMeTa «XUMMsS» OTPaKaroT
c(hOpMUPOBAHHOCThL OMbITa T103HABATE/JbHOM M MPAKTUUECKOW [1eATe/TbHOCTU
00yuaroIuXxcs Mo pear3alyy TIPUHATBIX B 00ITlecTBe 1[eHHOCTel, B TOM UKC/e B
YacTu:

1) rpaXkAaHCKOTr0 BOCIIUTAHUSA:

0CO3HaHUs1 00YyYarIIMMKUCS CBOMX KOHCTUTYLIMOHHBIX TpaB U 00s13aHHOCTeH,
yBa)keHUsI K 3aKOHY U TIPaBOTIOPSI/IKY;

Tpe/iCTaB/ieHdsi O COLMAJbHBIX HOpPMaxX MW TIpaBU/IaX MEXIUYHOCTHBIX
OTHOLIIEHUI B KOJI/IEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW [IesiTeTbHOCTH TIPU CO3/IaHUU
yueOHBIX MPOEKTOB, pellleHWM yueOHBIX M TO3HaBaTeIbHBIX 3a/lay, BBIOJHEHUN
XUMHUECKHUX IKCTIePUMEHTOB;

CIIOCOOHOCTM TIOHWMMAaTh YW TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY |
apryMeHThI PYTUX TIPU aHa/In3e pa3/IMYHbIX BUJIOB YueOHOM /esaTebHOCTH;

2) IaTPHOTHYECKOTO0 BOCIIMTAHMA:

I[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUYECKOMY M HAyuYHOMY Hac/e[[1io
OTeueCTBeHHOHN XMW,

yYBa)KeHHsI K TIpOLlecCy TBOpYECTBAa B 00/aCTH TeOpUM M TIPAKTUUECKOTO
NIpUMeHeHHsI XMMUH, OCO3HaHUs TOTO, UTO AOCTWP)KEHHsI HayKU eCTh pe3yJibTaT
JUIATeNbHBIX ~ HAOMOAeHNH, KpOMOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TOHCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX 1 TIPAKTHKOB;

WHTepeca W II03HaBaTelbHBIX MOTHBOB B TOAYYEHUH U TIOC/IEAYIOIEM
aHa/iM3e UHQOPMAILUK O MepeioBbIX JOCTWKEHUSIX COBPEMEHHOW OTeueCTBeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHuS;

CrIoCOOHOCTH OLIeHMBAThb CUTYAl[H, CBs3aHHbIE C XUMHUUYECKUMHU SIBJIEHUSIMHU,
¥ TIPUHMMATh OCO3HaHHBIE peIlleHHs], OPUEHTHUPYSACh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIleHMBaTh CBOE TIOBe/leHHe W TIOCTYIIKA CBOMX TOBApHIIeN C
MO3UIMM HPABCTBEHHBIX M TPaBOBBIX HOPM M OCO3HAHWE TIOC/Ie[CTBUM 3THX
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJILTYPHI 3/[0POBbSI:

MMOHWUMAaHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHOro obpasa >KWU3HH,
HeO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUYECKOMY 3/10POBbIO;

cobmoienyss TipaBus  Ge3oracHoro obpaieHdsi C BelljeCTBaMH B OBITY,
TOBCEeJHeBHOM YKHU3HU U B TPYA0BOM JeATeIbHOCTH;

MOHWMAaHWs 1[eHHOCTH TIpaBWI WHAWBUJYaJIbLHOTO U  KOJUVIEKTUBHOTO
6e30macHOr0 MoBe/IeHYsI B CUTYAlLUsX, YTPOKAIOIHX 3/J0POBBIO U KU3HU JIIO/Iel;

OCO3HAHUS TIOC/e/ICTBUM W HENPHUSATHS BPEJHBIX MpHBbIUEK (yroTpebieHUs
aJIKOT0J15, HADKOTUKOB, KYPeHHUS]);

5) TPyAOBOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B yueOHO-MCC/Ie/ioBaTe/IbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO  TIOJIe3HOM, TBOPUECKOM W APYIMX  BHUZAX
JesiTe/IbHOCTY;

YCTAHOBKM Ha AaKTHUBHOE ydyacThe B pellleHWM TMpaKTUYecKux 3aziau
coLMa/IbHOM HarlpaB/IeHHOCTU (B paMKax CBOEro Kjacca, IIKOJIbI);



WHTepeca K MPaKTUUeCKOMY H3ydeHHUI0 rpodeccrii pa3uyHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TpeIMeTHBIX 3HAaHUH 110 XUMUU;

yYBa)KeHUsI K TPYAY, JIOZSIM TPY/ia ¥ pe3yibTaTaM TPYI0BOU [1eATeTbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBHUya/IbHOM TpPaeKTOPUH
obpa3oBanus, Oyayieii mpodeccun W peanu3anui COOCTBEHHBIX >XM3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCOB U
notpebHOCTel 00111eCTBa;

6) 3K0/10rMYecKoro BOCIIUTAHUSA:

9KO0JIOTUYECKH 1le/ieco0bpa3HOr0 OTHOIIeHWs] K TIpUpojie, KaK HCTOUHUKY
CYILI[eCTBOBAHUSI KU3HU Ha 3eMie;

TOHUMaHUsI TJI00A/IbHOTO XapakTepa SKOJOTHYeCKUX TMpoOsieM, BIIHSHUS
5KOHOMUYeCKHUX TIPOL[eCCOB Ha COCTOSTHUE MPUPOAHOM U COL[MaNbHOM Cpefibl;

OCO3HaHUSI HeOOXOAWMOCTU WCTIONB30BaHUS JOCTIKEHUM XUMUU /IS
pelilieHus1 BOTIPOCOB PALIMOHAILHOTO TIPUPO/0TI0Ihb30BaHUS;

aKTUBHOTO HeTpUATUS [eWCTBUM, TNPUHOCSIIMX Bpell OKpYy»Karolen
TIPUPOJTHOM CpeZie, YMEHHs MPOTHO3WPOBATh HeOJAarorpusaTHbIE 3KOJIOTHUYECKHEe
TI0C/IeICTBUS TIPeATIPUHUMAaeMbIX JIeHCTBHUI U TPeIoTBPAll[aTh UX;

Ha/IMYMsi pa3BUTOTO SKOJIOTMUECKOTO MBIIIJIeHHS], SKOJIOTMUeCKOi KyabTYphl,
OTIbITA JlesITe TbHOCTH 9KO0JIOTUUECKOU HaTpaB/IEHHOCTH, yYMeHUSI
PYKOBO/ZICTBOBaTbCSI UMM B TI03HaBaTe/bHOW, KOMMYHUKAaTHBHOM U COI[MAIbHOM
MpaKTHKe, CMOCOOHOCTH W yMEeHHUSI aKTMBHO TIPOTUBOCTOSITH HZE0JIOTHH
xemodobuu;

7) IEHHOCTH HAyYYHOTr'0 TO3HAHMS:

c(OpMUPOBAaHHOCTU MHPOBO33DEHHs], COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U 00IIIeCTBEeHHOM MPaKTHUKM;

MOHUMaHUs CrieluUKY XUMHUM KakK HayKd, OCO3HaHUs e& pOou B
(dbopMHpOBaHMY paI[MOHAIBHOIO HAYYHOI'O MBIIIEHHS, CO3[IaHUN 11eJIOCTHOTO
npe/icTaB/ieHust 00 OKpy»KarolleM MUpe Kak O eJUHCTBe TMPUPO/bl U UesioBeKa, B
MO3HAHUM TIPUPO/HBIX 3aKOHOMEPHOCTeM U pellleHuH TIpo0sieM CcoXpaHeHUs
TIPUPO/THOTO PaBHOBECHS;

ybexgéHHOCTM B 0co00M  3HAUMMOCTH XUMHH [II1  COBPEMEeHHOM
I[UBUANM3AI[MM: B €€ TYMaHUCTUUECKOW HampaBAeHHOCTH W Ba)KHOW DO B
CO37laHWM HOBOI 0a3bl MaTepHaIbHOUW KYJIbTYPhI, PEIlIeHNH I100anbHbIX TIpo0IeM
YCTOWUMBOIO Pa3BUTHS Ue/iOBeYeCTBA — ChIPbEBOM, SHEPreTUUeCKOM, MUIEBOU U
9KOJIOTMYeCcKOM 06e30MacHOCTH, B Pa3BUTHH MeUIIMHBbI, 0bOecrieueHHur YCIOBUM
YCITEIITHOTO TPyJa W SKOJIOTMUeCKA KOMGMOPTHOM JKHU3HM KaKAOro uieHa
o0I11eCTBa;

eCTeCTBEeHHO-HayYHOW TIpPaMOTHOCTU: TIOHMMaHHWs CYIL[HOCTA MeTO/|OB
M03HAHMS, WCII0/Ib3YeMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIO/Ib30BaTh



ToJ/iyuyaeMble 3HaHUsA AJi aHa/li3a U 00bsICHEHUs SIBJIEHUM OKPY’Kaloll[ero Mupa u
TIPOUCXOASIINX B HEM M3MeHeHUH, yMeHus [iesiaTb 000CHOBaHHbIe 3aK/TFOUeHUs Ha
OCHOBe HayuHbIX (DaKTOB W WMEIOIMXCS JaHHBIX C 1[e/IbI0  T0yueHus
JI0CTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATeNbHO HCII0/Ib30BaTh XUMHUECKUe 3HAHUS [/
peliieHusi po6JieM B peasibHBIX )KU3HEHHBIX CUTYaLIUsX;

MHTepeca K TT03HAHUI0 U UCC/Ie/I0BaTeIbCKON JiesiTe/IbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpephiBHOMY 00pa30oBaHUIO U
camMoobpa3oBaHWIO, K AaKTUBHOMY IIOJIyUeHHIO HOBBIX 3HAHUU 110 XWUMWUUA B
COOTBETCTBUM C YKU3HEHHBIMU TTOTPEOHOCTSIMUY;

HMHTepeca K 0COOeHHOCTsIM TpyZa B pa3auuHbIX chepax mpodeccroHaTbHOU
JesiTeTbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbHI

MertarnipemMeTHbIe pe3y/bTaThl OCBOEHUs yueOHOro Tipeamera «XUMHs» Ha
ypOBHe cpefiHero o0iriero 00pa3oBaHus BK/IFOUAOT:

3HauMMble i (OPMHUDOBAaHHS  MHPOBO33peHHUS  OOyuaromxcs
MeXIUCLUTITMHADHBIe (MeXKIIpeJMeTHbIe) oOIljeHayuyHble TOHSTHS, OTPa’kKarolue
1[eJIOCTHOCTh Hay4YHOM KapTMHbI MHpa U CHelu(pUKy MeTO[0B T103HaHUS,
WCIIO/Tb3YEeMBIX B €CTeCTBEHHBIX HayKaxX (MaTepusi, BellleCTBO, SHEPTUsl, sSIBJIeHUe,
Tpoliecc, CUCTeMa, HayuyHbll (PakT, TIPUHLUII, TUMOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwusi, UCC/ieloBaHre, HaO/MoieHre, U3MepeHue, YKCTIePUMEHT U JIPYTHe);

yHUBepcCanbHble yueOHbIe JeHCTBUS (TI03HaBaTe/bHble, KOMMYHHKAaTHUBHbIE,

pEryasiTUBHBIE), obecrieunBaroLe (opMHUpOBaHue (PyHKLIMOHATbHOU
IPaMOTHOCTH U COLIMATbHOM KOMITETeHLIUH 00yYaroLuXcs;
CTIOCOOHOCTD obOyyJarormxcs WCTI0/Tb30BaTh OCBOEHHbIe

MEXIUCIIUTITMHAPHBIE, MUPOBO33peHUYECKHEe 3HAaHHS U YHUBEPCA/IbHble yueOHbIe
JefiCcTBYS B MO3HaBaTeIbHOW 1 COLMA/IbHOM TIPaKTHKe.

MeTtarnpeiMeTHble pe3yabTaTbl OTpaXkalOT OBJaZieHHe YHHBepCaJbHbIMU
y4eOHbLIMHM ~ TIO3HaBaTebHLIMM, KOMMYHUKAaTUBHBIMH WM  PeTy/STUBHBIMU
JIeCTBUSIMU.

OBnajenue YHHMBepPCa/IbHBIMU y4eOHBIMU Mo3HaBaTe/IbHbIMH
AeCTBUSAMU:

1) 0a3oBbIe JIOTHYECKHE e CTBHS:

CaMOCTOSITe/TbHO ~ (DOpPMy/MpPOBaTb W aKTyaJM3WpOBaTh  IPoO/eMy,
BCECTOPOHHE eé pacCMaTpUBaTh;

orpefie/iATh 1leJId JesTebHOCTH, 3ajiaBasi TlapaMeTpbl U KPUTEPUM HUX
JIOCTHYKeHHsI, COOTHOCUTb Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/IeHHbIMU LIe/ISIMU;

WCTI0/Ib30BaTh MPU OCBOEHWM 3HAHWM MPUEMBI JIOTUUECKOT'O MBIIILIEHUS —
BbIZIEJIATh XapaKTepHble TMPH3HAKW TMOHSATUM W yCTaHaB/IMBaTb WX B3aUMOCBSI3b,



WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHATUS AJis 00BsICHEHUsI OT/Ie/TbHbIX (DaKTOB U
SIBJICHUU,

BLIOMpAaTb OCHOBaHWS U KpUTepUU [ KaacCU(UKalid BellecTB M
XUMUYECKUX peakl[ui;

yCTaHaB/UBaTh TPUUYMHHO-C/E[CTBEHHbIE CBS3M MeXJy H3ydyaeMbIMU
SIBJIEHUSIMU;

CTPOUTL JIOTUUECKHe PpacCyKaeHusi (MHAYKTHUBHblE, JeAyKTUBHbIE, TIO
aHa/IOTuM), BbISB/ATb 3aKOHOMEPHOCTHM M TPOTHMBOPEUMs B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMYJTMPOBATh BBIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh B MPOLIECCe MO3HaHUsl, UCT0/Ib3yeMble B XUMUU CUMBOJIMUECKHE
(3HaKOBbIE) MO/Ie/TH, IPeoOpa30BbIBaTh MO/Ie/TbHbIe MPe/CTaBAeHUs — XUMUUeCKUM
3HaK (CUMBOJI) 2JieMeHTa, xXumudeckas Gopmysa, ypaBHeHHEe XUMUUEeCKOu
peakiuy — TIPU pellleHUH yueOHBIX TT03HaBaTe/JbHbIX W TIPAKTHUECKUX 3a/ay,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIE MPe/|CTaB/IeHuUs /i BbIsSIB/IEHUs XapaKTePHbIX
TIPU3HAKOB U3yUaeMbIX BEIeCTB U XUMUUECKUX PeaKIyi.

2) 0a3oBbBIe HCC/IE0BATEILCKHE IeHCTBHUS:

BJIaZIeTh OCHOBaMH METO/IOB HAayYHOTO IO3HAHWSI BeIleCTB U XUMHUECKUX
peakLuu;

dbopMyMpoBaTh 11e/11 1 3a/laui UCCe/IoBaHusI, UCII0Mb30BaTh MOCTaBIeHHbIE
W CaMOCTOsITeIbHO C(hOpPMYJ/IMpOBaHHbIe BOIPOCHI B KadyeCcTBe WHCTPyMeHTa
TO03HAHWS U OCHOBBI /Ji1 (DOPMUPOBAHUS THUIIOTE3bI MO TMPOBEpPKe MPaBUIbHOCTH
BbICKA3bIBAEMbBIX CY>K/I€HUW;

B/aZieTh HaBbIKAMH CAMOCTOSITE/IbHOTO TIJIAaHUPOBAHUS U TIPOBe/IeHUsI
yUeHHYeCKUX 3KCIIepHMEHTOB, COBEpIIIeHCTBOBAaTh YMEHHSI HaO/MI0/aTh 3a X0/[0M
rpoliecca, CaMOCTOSITe/IbHO TIPOrHO3MPOBaTh €ro pe3y/bTar, (OpPMYJIHMpOBaTh
0000111eHHs ¥ BBIBOZIbI OTHOCUTE/ILHO IOCTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHus,
COCTaB/IATH 0O0CHOBaHHBIM OTUET O MPOJie/IaHHOM paboTe;

nproOpeTaTh OIBIT yUYeHWYECKOW HWCCIe/I0BaTeIbCKOM UM MPOEKTHOMU
JesiTe/IbHOCTH, TIPOSIBJISAITH CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
MOMCKY METO/IOB pelleHus] TPAKTUYeCKWX 3ajjay, MPHMEHEHUI0 pa3/IMYHbIX
MeTO/IOB TT03HAHMSI.

3) pabora c uadopmanueii:

OPUEHTHPOBAaTbCS B PA3/IMUHbIX MCTOUHMKAX WH(POpMaLUU (Hay4yHO-
TOMy/IsipHasi uTepaTypa XWUMUUECKOTO COjlep)KaHHs, CITPaBOYHbIe T10COOus,
pecypcbl VIHTepHeTa), aHa/IM3UpOBaTh MH(OPMALUIO pa3/MuHbIX BUZIOB U (HOpPM
Tipe/iCTaBJ/IeHuUs], KPUTHUYECKU OLleHUBaTh eé JI0CTOBEPHOCTh u
HeTpOTUBOPEUUBOCTb;



dbopMyMpoBaTh 3anpoChkl U MIPUMEHSITh pa3/UuHble MeTO/bl TIPU TOWCKe U
orbope wHbOpMaMKM, HeoOXoAUMON [/ BBITOMHEHWS y4eOHBIX 3ajay
oripe/ie/IeHHOr' O THIIA;

nprobpeTaTh OMBIT HWCIOJIB30BaHUS WH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TeXHOJIOTHIM Y PAa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  ONTHUMaibHyI0  (GOpMy  Tpe/CTaB/eHUs
ynHbopMaLuu (cxembl, rpadvKy, AUarpaMMbl, TaOIULIbI, PUCYHKHU U JPYTUE);

WCTIO/b30BaTh HAyYHbIM s3bIK B KauecTBe CpeAcCTBa TIipu pabore c
XUMUYeCcKor wuHdoOpMaluei: TIpPUMeHSITb MeXXIipeiMeTHble (du3uueckue U
MaTeMaThuecKre) 3HaKd ¥ CUMBOJIbI, (hOpMyJibl, abOpeBHUaTypbl, HOMEHK/IATypy;

WCMO/b30BaTh M Tpeobpa3oBbIBaTh 3HAKOBO-CHMBOJIMUECKHWE Cpe/iCTBa
HarJIsiAHOCTH.

OBajieHNie yHUBePCa/IbHBIMH KOMMYHUKATUBHBIMU JeCTBUAMM:

3aJjaBaTh BOIIPOCHI 10 CYIIIeCTBY 00CYy’KZaeMoi TeMbl B X0/le Auajaora u/uiu
JUCKYCCUM,  BbICKa3biBaTb  HJeH, (OpPMYJMPOBaTh CBOU  Tpe/IOKeHUs
OTHOCUTEJTbHO BBITIOJTHEHUSI TPe/I/IOKeHHOM 3a/1aul;

BLICTYMATh C Mpe3eHTaljueil pe3y/bTaTOB I103HABAaTe/JbHOW [lesTe/IbHOCTH,
M0JIyYeHHBIX CAMOCTOSITe/TbHO UJIM COBMECTHO CO CBEePCTHHMKAMM MPU BbITIOJIHEHUU
XUMHUUECKOT0 3KCIeprMeHTa, TIPaKTUUeCcKoi paboThl M0 MCC/IeJOBaHUIO CBOMCTB
M3yuaeMbIX Bell[eCTB, pean3aluy yueOHOro rnpoeKTa U (pOpMyIUpPOBaTh BLIBOZbI
M0 pe3yJ/ibTaTaM TIPOBEEHHbIX WCCAeJOBAHUM TyTEM COTrJlaCOBaHUSI MO3MULUN B
xo/ie 06CyXKIeHus1 1 0OMeHa MHEeHUSIMH.

OBJ1aieHUe YHUBepPCa/IbHBIMU Pery/JIaTUBHbIMH /[eHCTBUSIMU:

CaMOCTOSITE/IbHO TIJIAHUPOBAaTb M OCYLLECTB/SATh CBOK I103HABATe/IbHYIO
JesiTeNIbHOCTb, OMpefie/isis eé 1jeM U 3afaud, KOHTPOJMpOBaTh U IO Mepe
He0OXOMMOCTA KOPPEKTUPOBATh TMpe/jjlaraeMblii  aJfOPUTM  JIeWCTBUM  TIPH
BBIMIOJTHEHUU y4eOHBbIX M MCC/e[loBaTeNbCKUX 3a/iau, BbIOMpaTh Haubosee
5 exTUBHbIN CrOCO0 WX pellleHUs C yUETOM TOJyueHWs] HOBBIX 3HAHUM O
Bell[eCTBaX U XUMUUECKUX PeaklvsX;

OCYLLECTB/ISITb CAMOKOHTPOJ/Ib CBOEH [iesiTe/TbHOCTU Ha OCHOBE CaMoOaHasv3a
Y CAMOOLIEHKH.

IIPEJIMETHDBIE PE3YJ/IBTATBI

10 K/TACC

[IpegMeTHble pe3y/bTaThl OCBOeHUMs1 Kypca «OpraHdueckass XUMUSI»
OTPa’karoT:

chOpMHUPOBAaHHOCTb ~ TIpeZiCTaB/eHU O XHUMHUUeCKOM  COCTaBJisitollei
eCTeCTBeHHO-HAayUHOM KapTUHbI MWpa, pOJM XUMWUU B T[IO3HAHWUU SIBJIEHUM



npupoAbl, B (OPMUPOBAaHUM MBIIUIEHUSI W  KYJbTYpPbl JIMYHOCTH, €@
($YHKLIMOHATbHON TPaMOTHOCTH, HEOOX0AUMOM /151 pellieHtsl TPaKTUYeCKUX 3aZiau
M 9KOJIOrMUYeCcKU 0O0OCHOBAHHOTO OTHOLIEHUSI K CBOEMY 3/J0POBbIO0 U TPUPOAHOMN
cpeze;

B/a/leHMe  CHUCTeMOM  XMMMUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIO/IArarouie MOHATUSA (XMMWUYeCKHWM 37eMeHT, aTOM, 3JIeKTPOHHas
000/10UKa aToMa, MOJieKy/ia, BaJleHTHOCTb, 3/1IeKTPOOTPHULAaTe/IbHOCTb, XUMUUeCKast
CBSI3b, CTPYKTypHas (opmysia (pa3BépHyTasi M COKpalléHHas), MO/ib, MOJISIpHas
Macca, MOJISIpHbI 00BEM, YI/IepOAHbIM cKeneT, (yHKIMOHa/IbHasi TPYIINa,
paJiiKas, U30Mepus, U30Mepbl, TOMOJIOTUYECKUM Psifi, TOMOJIOTH, yT/€BOJOPO/BI,
KUCJIOPOJ, U a30TcojepyKallye COeJWHEeHUs, MOHOMEp, MOJMMep, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKY/ISIDHbIE COeZIMHEHMS); TEOPUU U 3aKOHBI (TEOpHUsl CTPOEHHUS
opraHuueckux BewjecTB A. M. ByTnepoBa, 3aKOH COXpaHeHMsI MacChl BeLeCTB);
3aKOHOMEPHOCTH, CHMBOJIMUECKUW $3bIK XWUMWW; MHUPOBO33pEHYECKHe 3HaHMS,
Jealle B OCHOBE TIOHUMAaHMUSl TIPUUYMHHOCTA M CUCTEMHOCTH XHWMHUUYECKUX
SIBJIEHUW, (DAKTOJIOTUUeCKHe CBeZileHUsI O CBOMCTBAaxX, COCTaBe, IIOJIyYEeHUM U
6e30macHOM UCMOb30BAHMM Ba)KHEWIIMX OpPraHUYecKUX BelecTB B ObITY U
NIPaKTUUeCKOM JleATe/IbHOCTH Ye/l0BeKa;

c(OpMUPOBAHHOCTb YMEHUW BBISIBJIAITh XapaKTepHblE TPU3HAKK TMOHATUM,
yCTaHaB/IUBaTb UX B3aUMOCB$I3b, WCII0/b30BaTh COOTBETCTBYIOIUE TMOHATHS TPU
OTKCaHUM COCTaBa, CTPOEHUs Y TIpeBpallleH’id OpraHuueCcKux CoeJMHeHU;

c(OpMUPOBAHHOCTb yYMEHUW MCIO/b30BaTh XUMHUYECKYI0 CUMBOJIMKY [J/I5
COCTaBJIEHUSI MOJIEKYJ/ISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKPALLEHHOM)
GopMys1 OpraHMYeCcKMx BelleCTB W ypaBHEHMM XUMHUYECKMX peakLui,
W3roTaB/IMBaTh MOJeNN MOJeKyJl OpPraHUuecKUX BeIecTB [/Isl WIIKCTPaLWy WX
XUMHUUYECKOI'0 M IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBAaHHOCTb YMEHWM YCTaHAB/AMBaThb MPHUHAJJIEXXHOCTb W3yUeHHBIX
OpraHMYeCcKuX BeIecTB MO HX COCTaBy U CTPOEHUIO K OIpefe/léHHOMY
K/IacCy/Tpynme coejvHeHui (Yr/7eBOJOpObl, KUCIOPOJ, W a30TCOoJep Kaljue
COeJJMHEeHUs], BbICOKOMOJIEKY/ISIPHble COeJlMHeHus), JaBaTb KM Ha3BaHUS II0
cucteMatnueckor HoMmeHksatype (IUPAC), a Takke TNpPUBOAUTb TPUBHA/IbHbIE
Ha3BaHUSl OTJe/IbHbIX OpPraHUYeCKuX BellecTB (3TWIeH, TPOIMWIeH, alLeTH/IEeH,
STUJIEHTJIMKOJIb, TJIMLEpUH, (QeHon, ¢opManbAerusi, aleTaableru/, MypaBbUHas
KWCJI0Ta, YKCYCHasl KUCJI0Ta, 0JIeMHOBAsi KUC/I0Ta, CTeapUHOBast KUC/IOTa, [/IF0K03a,
dbpyKTO3a, KpaxmaJl, Lie/I/1t0/103a, TULYH);

c(OpMUPOBAaHHOCTb YMEHUs OIpeZeNaTb BHUAbl XWUMHWUECKOW CBSI3U B
OpraHUYecKUX COeIMHeHUsIX (OMHapHbIe U KpPaTHBIE);



chOpMUPOBAHHOCTh yMEHUSI TIPUMEHSITb TI0JIO)KEHUsSI TEeOpUU CTPOEHUs
opraHndeckux BeijectB A. M. ByTtnepoBa /st 00bsiCHeHHS 3aBUCUMOCTH CBOMCTB
BellleCTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEeHUsI MacCChl Bell[eCTB;

c(hOpMUPDOBAaHHOCTb ~ YMEHMM  XapaKTepu3oBaTb  COCTaB, CTPOEHHe,
du3nueckue U XUMHUYECKHWe CBOMCTBA TUITMYHBIX TMpeJCTaBUTe/el pa3IUuHbIX
K/IaCCOB OpraHUuYecKuX BelecTB (MeTaH, 3TaH, 3TW/eH, MPOIW/EH, aleTU/IeH,
OoyragueH-1,3, MetunbyragueH-1,3, 6eH307, MeTaHOJ, 3TAHOJ, 3TUIEHTIUKOb,
IJIULEpUH, (PeHoJI, alleTajb/lery/i, MypaBbMHasg U YKCYCHasi KUC/IOThI, TJIFOKO3a,
KpaxmaJl, 11e/1/1t0/103a, aMUHOYKCYCHasl KUC/I0Ta), WITHOCTPUPOBATh TeHeTUUeCKYI0
CBSI3b MEXJYy HUMHU YDaBHEHUSIMU COOTBETCTBYIOLLIMX XUMHUUYECKHUX peaKLUid C
HCII0/Ib30BaHNeM CTPYKTYPHBIX (hOpPMY.JI;

chOpMUPOBAaHHOCTh YMEHUsI XapaKTepPU30BaTh UCTOUHUKU YTJIeBOJOPOJHOIO
celppsi  (HeTh, TIPUPOAHBIA Tra3, yrojb), CIOCOObI HUX IepepabOTKU U
MIpakTUUeCcKoe MprMeHeHHe MPOIyKTOB repepaboTKy;

chOpMUPOBAaHHOCTL YMEHUM TIPOBOAUTH BBIUYMCIAEHUS 110 XUMHUUYECKUM
ypaBHeHUsIM (Macchl, 06bEMa, KO/IMUeCTBa MCXOAHOTO BeIjecTBa WM TPOAYKTa
peakiuy TI0 W3BEeCTHbIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HMCXOAHBIX
Bell[eCTB WM NPOAYKTOB peakiium);

chOpMUPOBAaHHOCTh YMEHUM BJaZileTh CUCTEeMOW 3HaHUM 00 OCHOBHBIX
MeTO/laX HayUHOTO MO3HaHUsI, UCTI0/Ib3yeMbIX B XUMUU MPU W3YUeHUU BeIeCTB U
XUMUUECKUX sSB/IeHUH (HabsroeHre, u3MepeHue, SKCIIepUMEeHT, MO/eTMpOBaHue),
WCII0/Ib30BaTh CUCTEMHbIE XUMUUYECKWe 3HaHWSl [Jid TIPUHSATHS pelleHUd B
KOHKDETHBbIX JKHW3HEHHBIX CUTYyal[usX, CBSI3aHHbIX C BeleCTBAaMU U UX
TIpUMeHeHueM;

cchopMHUPOBAHHOCTb YMeHUM COOJI0/IaTh MpaBU/ia M0JIb30BaHUS XUMUYECKOU
MOCY/IOM W JlabopaTOpHbIM O00OpYZOBaHHEM, a TaKXKe IpaBwWia oOpalreHus C
Bell[eCTBaMU B COOTBETCTBUU C MHCTPYKI[USMU T10 BBITIOJIHEHUIO /1a00paTOPHBIX
XUMUUECKHX OIbITOB;

chOpMUPOBAHHOCTh yMEHWM TUIAHUPOBAaTh U BBIMIOJIHATb XUMUUYECKUU
9KCIepUMeHT (MpeBpalleHusl OpraHuYeCcKUX BeleCTB MIPU HarpeBaHWH, ToJyyeHue
3TWIeHa W W3yueHHe ero CBOWCTB, KadyeCTBeHHble peakKIMM OpraHUuueCcKuX
BeIIeCTB, ZeHarypaiys Oe/KOB MpH HarpeBaHWH, I[BETHBbIE peakiuu OeTKOB) B
COOTBETCTBUM C TIpaBWIaMH TeXHUKHM Oe3oracHOCTH TIpu oOpaiileHnd C
BellleCTBAaMM U JiabopaTopHbIM 000pyZOBaHKEM, TMPeACTaB/sATb pe3yabTaThbl
XUMHUUECKOT0 3KCrepuMeHTa B (opme 3aluch YpaBHEHUM COOTBETCTBYIOIIUX
peakiiyii ¥ (hOpMyIMPOBaTh BLIBO/IbI HA OCHOBE 3TUX Pe3yJ/bTaTOB;

chOpMUPOBAHHOCTh yMEHUM KDPUTHUYECKA aHalM3UpOBaTh XUMHUUYECKYIO
vH(bOpMaLMIO, TIO/ly4yaeMyl) U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MacCOBOU
vuH(popmaluu, IHTepHeT U Apyrux);



chopMHUPOBAaHHOCTb ~ yMeHUW  COO/MOJaTh  TpaBua  IKOJIOTHYECKH
1je/iecoo0pa3Horo ToBefleHHsI B OBITY W TPY/AOBOM JeSITeIbHOCTA B LIeJsX
COXpaHEeHMs1 CBOETr0 3/10POBbSl M OKpPY’Karollled TMPUPOJHOM CpeJibl, 0CO3HABaTh
OMaCHOCTb BO3/IEUCTBUSI HA >KMBble OPraHU3Mbl OMNpEJe/EHHbIX OpraHhueCKUX
BeII[eCTB, TMOHUMasi CMBIC/T TIoKa3aressi I1/1K, TMosicHATL Ha IpHUMepax CIIOCOOBI
YMEHbIIIeHUs1 Y TIpeJOTBPAIlleHusI WX BPEJHOIO BO3ZJEMCTBUSI Ha OpPraHW3M
YesI0BeKa;

JJisT 00yYaroIuxcsi C OrpaHUYeHHBIMH BO3MO>KHOCTSIMHM 37I0POBbSI: YMeHUe
NIPUMEHATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/aX IT03HAHWS BeIeCTB U
XMMUUECKUX SIBJIEHUU;

IS CHAembIX YW CAabOBUIANIUMX O00yYarol[uXxcs: yMeHHe MCIOJb30BaTh
pesibeHO-TOUeUHYI0 cucTeMy ob6o3HaueHuit JI. Bpaitis A1s 3aricyd XMMUUeCKUX

dbopmy.
11 K/ITACC

[TpemMeTHBIE pe3y/bTaThl OCBOeHHsT Kypca «OOljass ¥ HeopraHhyeckas
XUMHUS» OTPa>KakoT:

chOpMUPOBAHHOCTL  TpEeACTaBAeHUM: O XUMHUUYECKOW COCTaBJIsOLLEeN
eCTeCTBeHHO-HAayUHOM KapTMHbl MWpa, POMM XUMHUU B TO3HAHWU SIBJIECHUU
NnpupoAbl, B (OPMUPOBAaHWU MBIIUIEHUSI U  KYJbTYpPbl JIAYHOCTH, €€
GbyHKI[MOHATBFHOM TPaMOTHOCTH, HeOOXOIUMOM [I7IsT pellieHUs PaKTHUeCKUX 3a/jau
M 9KOJIOTUUYeCK 000CHOBAHHOTO OTHOIIIEHUWS] K CBOEMY 3/[0POBBIO W TIPUPOJHOMN
cpeze;

B/IaJleHhe  CUCTEeMOM  XMMHUeCKMX  3HaHWM, KOTOpasi  BKJ/IKOYaeT:
OCHOBOIIO/Iararoiye TOHSATUSI (XUMUUeCKuil 3j1eMeHT, aToM, M30Tor, S-, p-, d-
3/IeKTPOHHbIe OpOWTaMM aTOMOB, HWOH, MOJIeKy/a, MOJb, MOJISIDHBIN 00BEM,
BaJIEHTHOCTb, 3/IEKTPOOTPULIATE/IbHOCTD, CTeNleHb OKUCJIeHUs, XUMUYeCcKasi CBSI3b
(KOBaJsieHTHasi, MOHHas1, MeTa/lJInueckKasi, BOJJOpPO/iHasi), KpUCTa/uIMuecKasl peléTka,
TUMBl ~XUMWYECKUX  peakl[ud, pacTBOP, 3JIEKTPOJIUTBI, HE3JIEeKTPOJIUTHI,
3JIEKTPOJINTUYECKass JAUCCOLMALMs, OKHUC/IUTEeNb, BOCCTAHOBUTENIb, CKOPOCTh
XUMUYECKOM peakld, XUMWYEeCKOe DaBHOBECHE); TEOPUU W 3aKOHbI (Teopusi
3/IeKTPOJIMTUUECKON JuCColMaliuy, Tepuoaudeckuii 3akoH 1. V. MeHpesneeBa,
3aKOH COXPaHEeHWs] MacChbl BeleCTB, 3aKOH COXPaHEeHWs W MpeBpallleHusi SHePruu
MpU XUMUYECKUX DPeaklUsiX), 3aKOHOMEDHOCTH, CHMBOJIMUECKUH SI3bIK XUMUH,
MHPOBO33pDEHUYECKUE 3HaHWs, JieXXalllie B OCHOBe MOHWUMAaHWS TPUYMHHOCTA M
CUCTeMHOCTU XMMUUECKHX SIBJIEHUM, (PAaKTOIOrhueckue CBeJIeHUsI O CBOWCTBAX,
cocTaBe, TI0/lyueHHH U 6e301acHOM MCIIOb30BaHUM BaXKHEUIITUX HEOPraHUUeCKUX
BeIIeCTB B OBITY W NMPaKTUUeCKOU ZiesTe/IbHOCTU Ue/IOBeKa;



chOpMUPOBAHHOCTh YMEHUW BBISIBJISAITh XapaKTepHble TPU3HAKW TMOHSTUM,
yCTaHaB/IMBaTh WX B3aMMOCBS3b, MCIIO/b30BaTh COOTBETCTBYIOLWE MOHSTHUA TPU
OMNMCaHWW HeOPraHWYeCKUX BeIleCcTB U UX TpeBpalljeHul;

c(hOpMHPOBaHHOCTb YMEHUM WCMOJIb30BaTb XUMUUECKYH) CHUMBOJIUKY [IJISI
coctaBieHuss ¢GOpMy/a  Bell[eCTB U  YpaBHEHUM XWMUUECKUX  Ppeakiui,
cucteMatudeckyro HoMeHKNIaTypy (IUPAC) u TpuBHa/ibHble Ha3BaHUS OT/Ae/IbHBIX
HeOpraHu4ecKUx BelllecTB (yrapHblM Ta3, YIJIeKUCIbIM ra3, aMMHaK, raiiéHas
13BeCTb, HeraléHasi U3BeCTh, MUTbeBasi CoZla, MUPUT U IDyTHe);

chOpMUPOBAHHOCTh YMEHUH OTpe/ie/isiTb BaJleHTHOCTb U CTelleHb OKUC/IeHUs
XMMUUECKUX 3JIEMEHTOB B COEJUHEHUSAX Pas3/IMuHOr0 COCTaBa, BUJ, XWUMHYECKOU
CBs3U (KOBajieHTHasi, MIOHHasi, MeTa/l/TnuecKasi, BOJOPO/Hasi) B COeMHEHUSIX, TUII
KPUCTA/JIMYECKOU PpeIIETKM KOHKDETHOrO BellleCTBa (aTOMHasi, MOJIEKYyJIsipHas,
VIOHHas1, MeTa/l/TnYecKasi), Xapakrep Ccpe/ibl B BOJHBIX paCTBOpaxX HEOPraHUUeCKUX
CcoeIMHeHUH;

c(hopMHPOBaHHOCTb yMeHUU yCTaHaBJ/IMBaThb MPUHAJJIEXKHOCTh
HeOpraHuyeCcKWx BeLeCTB I10 UX COCTaBy K OIpefe/éHHOMY KJ/acCy/rpyririe
CcoeIMHEHWH (MPOCThIe BellecTBa — MeTas/ulbl U HeMeTasl/ibl, OKCHU/Ibl, OCHOBaHUSI,
KUCJIOThI, aM(OTepHbIe TUAPOKCU/IbI, COTH);

c(hOpMUPOBAHHOCTb YMEHUW PACKPbIBaTh CMBIC/ NTEPUOJAYECKOrO 3akoHa /1.
W. MeHpesneeBa U IeMOHCTPUPOBAaTh €0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTETbHYHO
Y TIPOTHOCTUUECKYIO (PYHKI[WY;

chOpMUPOBAHHOCTb YMEHWM XapaKTepu30BaThb 3JI€KTPOHHOE CTPOeHHe
aTOMOB XUMHWYECKHUX 3jieMeHTOB 1-4 mnepuosoB Ilepuoanueckord CUCTEMBI
xuMuueckux syemeHToB [I. V. MeHpgeneeBa, WCMHOJb3ysl TOHSATHA «S-, p-, d-
3JIEKTPOHHBIE opOuTanm», «3HEPreTUUeCKHe YPOBHM», OOBSICHATD
3aKOHOMEPHOCTH HM3MEHEeHHs] CBOUCTB XMMHUUYECKHX 3/IEMEHTOB U UX COeJWHEeHUMN
10 TieproZiaM U rpynmnam [leprognueckout cucTeMbl XUMUYeCKUX 3eMeHTOB /1. U.
MeHjeneeBa;

chOpMHPOBAaHHOCThL ~ YMEHHH  XapaKTepH30BaThb  (OIMUCHIBATh)  OOIIMe
XMMHAUECKMe CBOMCTBA HEOPraHWYeCKUX BeL[eCTB PAa3/IMYHbIX  KJ/acCoB,
NOATBEPXKAaTh CYI[eCTBOBaHWE TeHeTUUeCKOW CBSI3U Me)K/ly HeOpraHu4eCcKUMH
BellleCTBaMH C MOMOIbI0 YPaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PeaKIuM;

chOpMUPOBAHHOCTh YMeHUsT KaacCU(ULMPOBaTh XUMUUECKUe peakiuu T0
pa3/IMUHbIM MNpU3HaKaM (YUC/ly U COCTaBy pearvpyroliux BelecTB, TEIOBOMY
3¢ dekTy peakijuy, U3MEHEHHUIO CTelleHel OKHMC/IeHUsI 371eMeHTOB, 00paTUMOCTH
peakLyy, y4aCTHI0 KaTaau3aTopa);

chOpMUPOBAaHHOCTh YMEHUW COCTaB/SITh ypaBHEHUs peaklyii pa3IUuHbIX
THUIIOB, TIO/THbIE U COKpAIlléHHbIe ypaBHEeHHUsI peakliuii MOHHOTO 0OMeHa, yUuThIBast
yCJI0BUS, IPU KOTOPBIX 3TH PeakLUu UAYT 10 KOHLA;



c(OpMUPOBAHHOCTb YMEHMI MPOBOJUTH PpeakLUW, IOJATBepXKJarolue
KaueCTBeHHbI COCTaB pa3/IMUYHbIX HeOpraHW4yeCcKuX BeleCTB, pacro3HaBaTh
OTLITHBIM MYTEM HOHBI, TIPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPaX HEOPraHWYeCKUX
BeIeCTB;

c()OpMUPOBAHHOCTb yYMEHUW PpacKpbIBaTb CYLHOCTb  OKUCJ/IUTEIbHO-
BOCCTaHOBUTE/IbHBIX pPeaklii MoCpe/iCTBOM COCTaBJIeHUs 3/IeKTPOHHOro GanaHca
3TUX peakLuu;

cOpMUPOBAHHOCTb YMeHUM 0OBSICHITD 3aBUCUMOCTb CKOPOCTH XUMHUUECKOU
peakL1y OT pa3/IMyHbIX (PAKTOPOB; XapaKTep CMeLleHUs] XUMUYeCKOr0 paBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3zeuncTus (npuHumn Jle IlaTense);

cOpMUPOBAaHHOCTb YMEHUIN XapaKTepu3oBaTb XWMHYECKHe TIpPOLeCChl,
Jie)Kalje B OCHOBE TMPOMBILJIEHHOTO TOJyueHusl CepPHOM KWC/IOThl, aMMHUakKa, a
Takke C(HOPMUPOBAHHOCTH TIpe/CTaB/eHu 00 OOIMX Hay4yHbIX TPUHLUMNAX U
5K0JIOTMUeCcKUX NpobieMax XMMUUeCKOro NMpor3BO/ICTBa;

c(OpMUPOBAHHOCTb YMEHUM TMPOBO/JUTh BBIUMC/IEHUsI C HCI0Jb30BaHUEM
TIOHSATHUST «MacCoBasi [10Jisl BellleCTBa B PAcTBOpPe», 00BbEMHBIX OTHOIIIEHUN Ta30B
NPy XUMHUYeCKUX peakLMsiX, MacChl BelllecTBa WM 00bEéMa ra3oB I0 W3BECTHOMY
KOJINYeCTBY BellleCTBa, Macce Wi 0O0BEMY OJHOTO M3 yuyaCTBYIOLIUX B peakLu
BeIlIeCcTB, TeryioBoro 3¢@dekra peaklid Ha OCHOBe 3aKOHOB COXpPaHEHUsI MacChl
BeIL|eCTB, MpeBpalleHUs] U COXPaHeHUs SHePruy;

c(OpMUPOBAHHOCTb YMeHU COO/I0aTh TpaBUJIa MOIb30BaHUSI XUMUUECKOU
MOCY/IOM W JlabopaTOpHbIM O00OpYZOBaHHEM, a TaKXKe IpaBWia oOpalreHus C
Bell|eCTBAMU B COOTBETCTBUM C MHCTPYKLUSIMU TI0 BBITIOJTHEHUIO J1abopaTOPHBIX
XUMHUUECKUX OIIbITOB;

c()OpMUPOBAHHOCTb YMEHUM I[JIAHUPOBaTb U BBIMOJHATE XUMHYECKUI
5KCIEepPUMEHT (pas/io’keHre MepoKCHja BOJOpPOJA B MPUCYTCTBUM KaTaau3aTopa,
orpejeneHWe Cpefbl pacTBOPOB BeIeCTB C TMOMOLIbID YHHBEPCATbHOIO
VMHAWKATOpa, B/IWsSHUE Pa3/MuUHbIX (PAKTOPOB Ha CKOPOCTb XMMHUUECKOW peaklivy,
peakLMd MOHHOTO OOMeHa, KaueCTBeHHbIe peakluM Ha Cy/bdaT-, KapboHaT- U
XJIOPUJ-aHUOHBI, HA KaTMOH aMMOHMS, pelleHHe 3KCIIepUMEHTA/IbHBIX 3a7ay I10
TeMaM «MeTannbl» U «HemeTannbi») B COOTBETCTBUU C TpaBW/JaMU TeXHUKHU
6e3omacHOCTU TIpy 0OpallleHNH C BelleCTBaMU U J1abopaTOpHbIM 000py/J0BaHKEM,
NpeJiCTaB/ATh Ppe3y/bTaTbl XUMHUECKOrO 3KCIIlepuMeHTa B (opme 3amucu
yPaBHEHHM COOTBETCTBYIOLMX peakLUi M (POPMy/IMpPOBaTh BBIBOJBI Ha OCHOBE
3TUX pe3y/bTaToB;

c(OpMUPOBAHHOCTb YMEHMIl KPUTUUYECKH aHa/JM3UpOBaThb XHWMHUYECKYHO
vHpOpMaLMIO, TI0JyuyaeMyH) U3 pa3HbIX HCTOUHMKOB (CpeicTBa MacCOBOU
KOMMYHUKaLH, VIHTepHeT 1 Ipyrux);



chopMHUPOBAaHHOCTb ~ yMeHUW  COO/MOJaTh  TpaBua  IKOJIOTHYECKH
1je/iecoo0pa3Horo ToBefleHHsI B OBITY W TPY/AOBOM JeSITeIbHOCTA B LIeJsX
COXpaHEeHMs1 CBOETr0 3/10POBbSl M OKpPY’Karollled TMPUPOJHOM CpeJibl, 0CO3HABaTh
OMaCHOCThb BO3/IeMCTBUS HA >KUBbIE OPraHU3MBbI OIpe/ie/IEHHbIX BellleCTB, IOHUMast
cMmbIc/T Tokasaresnisi 11K, MOSCHATR Ha IIpUMEpax CIOCOObI YMEHBIIEHUS H
TpeJiOTBPAILleHUs] UX BPeJHOTO BO3JEUCTBUS HAa OPraHM3M YesIOBeKa;

J7s1 00yJaroIuxcsi ¢ orpaHUYeHHBIMU BO3MOXXHOCTSIMU 3/]0POBbsI: YMeHHe
NIPUMEHATb 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/[aX IT03HAHWS BeIeCTB U
XUMUUECKUX SIBJIEHUU;

JJIsT  CJIeTIbIX U CJIa0OBUAAIIMX 00yuaroluxcs: YMeHHe HCII0/Ib30BaTh
pe/ibe(pHO-TOUEUHYI0 CUCTeMy 00o3HaueHM JI. Bpaiiis A/ 3amucyu XUMHUYECKHUX

dbopmyi.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC

HaumeHoBaHMe pa3je/ioB U TeM

Ko/smmuecTBO yacos

J/eKTpoHHbIe (LH(ppoBHIe)

Ne n/m KoutposnbHubie | [IpakTHuecku
NMPOrpamMMblI Bcero oOpa3oBaTe/bHbIE PeCypPChI
padoThI e padoTbI
Pa3zgen 1. TeopeTnueckue 0CHOBBI OPraHHUeCKON XHMUH
IT 7 .
o | e ]
. WSl CTPOEHUSI OpraHnyecKux
OK https://myschool.edu.ru
coenuHeHuit A. M. ByTtiepoBa 1 L ru/
Wtoro mo pa3zeny 3
Pa3pen 2. YrieBoaopoabl
51 [IpenenbHbIe yrieBOAOPOAbI — 9 bubmoreka
' aJIKaHbl LIOK https://myschool.edu.ru/
29 HernpezenbHble yrieBoA0pOAbL: 6 1 BbubmoTteka
’ a7IKeHbI, a/IKaIieHbl, aTKUHBI LOK https://myschool.edu.ru/
2.3 ApomMatuyeckue yrieBogopO/ibl 3 1 Bubmmorexa
' P y AOPOA LIOK https://myschool.edu.ru/
24 IIpypopHbIe UCTOYHUKU ? bubnuoreka
' yTJIEBOJIOPOZIOB 1 MX TepepaboTKa LOK https://myschool.edu.ru/
Wtoro no pa3peny 13
Pa3pen 3. Kuciopoacoaepikainjue opraHiuyeckue CoeuHeHUs
bubnmoTeka
3.1 C . ®eHo 3
FpTEL FoeH0x LOK https://myschool.edu.ru/
3.9 Anbperuzbl. KapOOHOBbBIE KUC/IOTBI. . 1 bubnuoTeka

CroxxHble 3(hUpbI

LOK https://myschool.edu.ru/
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3.3

YreBoabl

Bubnuoreka
LOK https://myschool.edu.ru/

Wtoro no paspeny

13

Pa3pen 4. A3oTcopepikaijye opraHnyecKue coeJuHeHUus

4.1 AmuHbI. AMUHOKUCJIOTEI. benku 3 Bubmiotexa
LOK https://myschool.edu.ru/
Wtoro no paspeny 3
Pa3pen 5. BbicoKOMoJIeKy/IApHBbIE COeANHEHUSA
5.1 ITnactmaccel. Kayuyku. BosmokHa 2 E?;E’i;llm school.edu.ru/
Wtoro no pasgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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11 K/TACC

HaumeHoBaHMe pa3je/ioB U TeM

KosmmyecTBo uacoB

JeKTpoHHbIe (1{u¢poBbIe)

Ne n/m KoutposnbHubie | [IpakTuuecku
MPOrpaMmsbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
paboThI e paboTbI
Pa3pgen 1. Teoperuueckue 0CHOBBI XUMHH
Ctpoenue aToMoB. [Tepuonueckuii
11 3aKkoH U [leproanueckasi cucrema 3 1 bubnuoreka
' XUMHUYeCKUX sremeHToB /1. U. LOK https://myschool.edu.ru/
MeHpeneeBa
12 Crpoenue BelectBa. MHoroobpasue 4 bubnuoreka
) BeIL[eCTB LIOK https://myschool.edu.ru/
bubnmoreka
1.3 X 6 1 1
MMITACCKUE peariiiit LOK https://myschool.edu.ru/
Wtoro no paspeny 13
Paspen 2. Heoprannueckas Xumus
bubnmoreka
2.1 M 6 1
CTaIIH! LOK https://myschool.edu.ru/
bubmoTeka
2.2 H 9 1 1
CMETaLIbL LHOK https://myschool.edu.ru/
53 CBsi3b HEOPraHUUECKUX U ) bubnuoreka
' OpraHUYeCcKUX BeleCTB LOK https://myschool.edu.ru/
Wtoro no paspeny 17
Pazpgen 3. Xumus u KU3Hb
bubnvoreka
3.1 X 4
VM M KHSHD LOK https://myschool.edu.ru/
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WTtoro no pasgeny

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
KosmyecTBo yacoB Jara
Ne J/eKTpoHHbIe IU(poBbIe
Tema ypoka Kontposibabie | IIpakTHyeckue | H3yUeHH
n/n Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI A
IIpesiMeT opraHU4ecKoi XUMHH, https://academy-content.apkpro.ru/
e€ BO3HUKHOBEHUe, pa3BUTHe U lesson/a9f3d191-5ele-4e24-ac02-
1 3HaueHue. Teopus CTpoeHUs 1 efb16fa49f6a
OpraHUYeCcKrX COoeZIMHeHUH A. https://academy-content.apkpro.ru/
M. ByT/iepoBa, eé 0CHOBHbIE lesson/c935a58c-ab0e-4c59-9dcf-
TIOJIOXKEHUST 20517ae4b52e
2 BxoaHO# KOHTPOJIb 1 1
[IpencraBnenue o
K/lacCU(pUKaLy OpraHnyecKux
BemecTs. HoMeHKIATYDa https://academy-content.apkpro.ru/
3 B ’ yP 1 lesson/726ee099-e1a9-410f-b8be-
(cucremaTrueckas) U bach589aead]
TPUBHA/IbHbIE Ha3BaHUS
OpraHUYeCcKHX BelecTB
AJIKAHBL COCTAB 1 CTDOGHME https://academy-content.apkpro.ru/
4 ] . ’ 1 lesson/258ddc06-ec23-473¢-b3d7-
TrOMOJIOTUYeCKUU PsAJ, ed82fcadddo?
MeTaH 1 5TaH — DoCTelme https://academy-content.apkpro.ru/
5 P 1 lesson/258ddc06-ec23-473c-b3d7-
Npe/iCTaBUTE/ N aJIKAHOB ed82fcaddd0?
AJIKeHbI: COCTAB 1 CTDOCHHE https://academy-content.apkpro.ru/
6 L P ’ 1 lesson/4038171e-4158-4bd1-ae98-
cBowcTBa 18dc1cfb9399
7 OTW/IeH U NPOIUIeH — 1 https://lesson.edu.ru/04/10




HpOCTEﬁLLIHE npeacTaBUTE/IU
d/IKEHOB

ITpakTHueckas padora Ne 1.

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

8 «ITonyuyenuve 3TieHa U lesson/53cd2379-2a45-43b1-9f67-
H3yuYeHHe ero CBOMCTB» 7Zebcdaf03ce0
Ankaauensl. byraguen-1,3 u
MeTunoyTaauen-1,3. ITonyuyeHuve
9 yran Y https://lesson.edu.ru/04/10
CHHTEeTUYeCKOro Kayuyyka u
pe3uHbI
AJNKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTHUECKUI PSI.
10 P . . pAA https://lesson.edu.ru/04/10
AlleT/IeH — IPOCTeULLUN
rpe/JCcTaBUTe/b aTIKUHOB
BbIUHC/ICHMS [0 VDABHEHIIO https://academy-content.apkpro.ru/
11 . P lesson/7dada027-8448-418f-b416-
XUMUYECKOM peakLyuu fbaledddab6d
ADEHBL GEH30T 1 TOIVOT https://academy-content.apkpro.ru/
12 Tp ' you. lesson/d86d7d00-d5b4-491d-aded-
OKCUYHOCTh apeHOB 3dda19feefd
I'eHeTHuecKasi CBSI3b
T7I€EBOJOPO/OB,
13 y AOPOA https://lesson.edu.ru/04/10
TPUHA/JIeKALLKUX K Pa3/TMYHbIM
Kj1laccam
[TpupoiHbIE UCTOUHUKU
yTJIeBOJOPOAOB: MPUPO/HBIN T'a3
14 Y TIONyTHbIE He(TsIHbIE rasbl, https://lesson.edu.ru/04/10
He(Thb U MPOAYKTHI eé
riepepabOTKH
15 [IpypofHbIe UCTOUYHUKU https://lesson.edu.ru/04/10




yT7IeBOAOPO/IOB: TIPUPO/IHEIN T'a3
U TIOMyTHBIe He(pTsIHBIE Ta3bl,
He(Thb U MPOAYKTHI eé

repepabOTKU
16 Py0e)XHbII KOHTPOJIb
[IpenenbHble OHOATOMHBIE https://academy-content.apkpro.ru/
17 CIIUPTHI: METAHOJT U 3TAHOJI. lesson/5439c18b-7440-4b6f-bf84-
BopopoaHas cBsi3b c04fa471694f
https://academy-content.apkpro.ru/
MHoroaTomMHble CIIUPTHI:
18 lesson/461aa9¢8-c0ef-4827-a8e5-
STUIEHTJIMKOJIb Y TJIMLePUH d12a0bedc826
®eHOoJ1: CTpOeHVe MOJIeKYJIbI, https://academy-content.apkpro.ru/
19 (bu3nyeckre U XUMHUeCcKre lesson/649883b8-7c5f-4f16-896e-
CBOWCTBA, MPUMEHEHHEe 10a2278b08f1
AJIbIeTHTEL: OPMATHIETH 1 https://academy-content.apkpro.ru/
20 ACTHARL AP ACTHA lesson/8664b319-0ba3-4945-b076-
auetanbgerus. ALeToH cb7205858b90
OJHOOCHOBHBIE TIpeje/ibHbIe https://academy-content.apkpro.ru/
21 KapOOHOBbIe KUCJIOThI: lesson/b4feaa04-3438-4b57-a3ec-
MypaBbHHasi U YKCYCHasl ba0f9fe63c0d
ITpakTHueckas padora Ne 2. https://academy-content.apkpro.ru/
22 «CBOMCTBa pacTBOpa YKCyCHOU lesson/9834d408-386d-444a-8de3-
KHC/I0ThD» 7efba8b98cdb
CreapuHOBas U 0/IeMHOBAs
23 KHUCJ/IOTBI, KaK IIpe/iCTaBUTe N https://lesson.edu.ru/04/10
BBICIIMX KapOOHOBBIX KHC/IOT
Mpl11a KaK COJIM BBICILINX
24 KapOOHOBBIX KHMCJIOT, UX https://lesson.edu.ru/04/10

MOHOIIIee ZIeMCTBUe




CnoxxHble 3¢uUpbI Kak
TIPOM3BO/IHbIE KADOOHOBBIX

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

25 r lesson/71ac43f2-a0d4-4945-a0eb-
KUCI0T. 'UpO/IN3 C/I0XKHBIX le59cdsfadof
3¢1poB
SKUDBL: CHADO/N. [IDHMEHEHHe https://academy-content.apkpro.ru/
26 5 Dbl THAD » TP ’ lesson/71ac43f2-a0d4-4945-a0eb-
HMOJIOTUYeCcKast pojib KUPOB le59cd5f4dof
YrneBoApbl: COCTaB,
knaccaduxarms. B eifiMe https://academy-content.apkpro.ru/
27 1 N lesson/709ce43a-deb6-4281-963b-
rpejCTaBUTe/U: TJIF0KO03a, 01d2e212d4d0
bpykTo3a, caxapo3a
Kpaxmar u 1je/to/io3a Kak
28 P 1 https://lesson.edu.ru/04/10
TIPHUPO/HbIE OJIUMEPbI
29 ITpomexyTouHas arrecranus
https://academy-content.apkpro.ru/
30 AMUHBI: MeTUJaMUH U aHWUJIMH lesson/0c608a59-4c69-4481-839e-
9205f201b73e
AMUHOKHUC/IOTEI KaK
aM(bOTePHbIE OpraHMYECKHe https://academy-content.apkpro.ru/
31 P P 5 lesson/c2{2£3d7-43d1-4873-ace0-
coelMHEHUsI, UX OHOJIOrnyecKoe 78ecaG009628
3HaueHue. [lenTuap
Benku Kak npupojHblie https://academy-content.apkpro.ru/
32 BbICOKOMOJIEKYJISIPHBIE lesson/c2f2f3d7-43d1-4873-ace0-
COeJUHEeHUS 78eca6009628
OCHOBHbBIe IOHSITUSI XUMUU
33 BbICOKOMOJIEKYJISIPHBIX https://lesson.edu.ru/04/10
coeZIMHEeHUM
34 OCHOBHBIE MeTO/Ibl CUHTE3a https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJ/IAPHBIX




COE,E[I/IHEHI/II‘/JI. ITnactmaccel,
Kay4yKH, BOJIOKHA

OBHIEE KO/IMYECTBO YACOB I10
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11 K/TACC

Ne
n/n

Tema ypoka

KosinuecTBo uacos

KoHTpo/1bHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Mdara
HU3y4eHHU
|

J/IeKTpOHHBbIe H(pOBbIe
oOpa3oBaTe/IbHbIE PeCypPChI

XUMUUeCKUU 3/IeMeHT. ATOM.
OneKTpoHHasi KOHGUTyparLust
aTOMOB

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

Bx0H0#1 KOHTPOJIb

[Tepuoguuecknii 3aK0H 1
[Teproanueckas cucrema
XUMUUECKUX 3y1emeHToB [. 1.
MeHpesieeBa, UxX CBA3b C
COBpEMEHHO Teopyel CTPOeHHUs
aTOMOB 3aKOHOMEPHOCTHU
V3MeHEeHHs] CBOMCTB XUMUYeCKUX
3/1eMEHTOB U UX COeJIMHEeHHH 110
rpyIiaM v repuojam. 3HaueHue
[epHUOIUYeCKOro 3aKOHa 1
CUCTeMbI XUMUUeCKUX
snemenToB .M. MeHzieneeBa B
PasBUTUU HAYKU

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

CTpoeHue BellecTBa.
XUMHYecKasi CBsi3b, €€ BU/IbI;
MeXaHW3Mbl 06pa30BaHUs
KOBaJIEHTHOH CBs3U. BoziopogHast
CBSI3b

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

BaseHTHOCTE.

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




ONeKTpOOTPULIATETbHOCTb.
Crenenb okucyieHusi. Beiectsa
MOJIEKYJISIPHOTO U
HEMOJIEKY/ISIPHOTO CTPOEHUs

[TonsiTue o AUCTIEPCHBIX
cucteMax. MIcTHHHBIE U
KOJUIOUZHBIE PACTBOPALI.
MaccoBas 0151 BelljeCTBa B
pacTtBope

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

Knaccudukaius u
HOMEHK/IaTypa HeoOpraHuueCKux
coefiuHeHU. ["'eHeTUecKast
CBsI3b HEOPraHWYeCKHX BeleCTB,
pa3/MYHbIX K/IaCCOB

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

Knaccudukarus Xummueckux
peaki1ii B HeOpraHu4ecKou 1
OpraHUYecKON XUMUH. 3aKOH
COXpaHEeHHsI MacChl BeLeCTB;
3aKOH COXpaHeHus 1
TipeBpalleHHs SHepPryuu Npy
XUMHUYECKUX pPeaklysxX

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

CkopocTb peakiun. ObpaTiumble
peakiu. XUMHUUeCKoe
paBHOBecCHe

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

10

ITpakTHueckas padora Ne 1.
«BnmsiHMe pa3muuHbIX (aKTOPOB
Ha CKOPOCTb XUMHUUYECKOH
peakuumn»

11

OJIeKTPOJIUTAYeCKas

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




muccouuyanus. [Tonsitue o
BOZIOpOIHOM T0Ka3aTese (pH)
pactBopa. Peakiiun noHHOTO
obmeHa. I'uaposnus
OpPraHUYecKux U
HEOpraHUuecKHX BellecTB

12

OKucIUTe/NbHO-
BOCCTaHOBHUTE/TbHbIE peaKLUU.
[ToHsiTHE 006 3MEKTpO/M3e
pacriyIaBoB U pacTBOPOB coJiel

Bubnuoreka
LOK https://myschool

.edu.ru/

13

HpOME)KyTO‘—IHaH daTTeCTaiusa

14

Mertanibl, UX MOJI0XKEHHe B
[Tepuoguueckoi cucreme
XMMUYeCKUXx 3j1eMeHToB /1. U.
MeHzeneeBa u 0COOEHHOCTH
cTpoeHust aToMOB. O01He
¢u3nyeckre CBOMCTBA MeTaI/IOB

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

15

Cr1aBbl MeTa/lIOB.
ONeKTPOXUMUUECKUM Psif
HalpPsKeHUN MeTaslsIoB

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

16

XrMHUUeCKre CBOUCTBA
B&)KHEUILIMX METasl/IOB (HaTpUu,
KaJIuk, Ka/IbLIuk, MarHuu,
aIFOMMHUN) U UX COeJMHEeHUM

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

17

XHUMUUecKre CBOMCTBA XpOMa,
MeId U UX COeJUHeHUN

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

18

XyMUUecKre CBOMCTBA I[UHKA,
)Kejie3a M UX COeIMHeHUM

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



https://myschool.edu.ru/

IIpakTHueckas padora Ne 2.

19 "PereHuie 3KCriepuMeHTaIbHBIX
3ajJ1a4y o teme «MeTasab»"
HemeTasnibl, UX 10JI0KeHUE B
[Tepuoguueckoli cucreme
20 XUMUYeCKUX 371eMeHToB /1. . https://lesson.edu.ru/04/10
MeHnzpeneeBa 1 0C06€HHOCTH
CTPOEHUS aTOMOB
du3snueckre CBOWCTBA
HeMeTa/l/IoB. AJIJIOTPONUS
21 HeMeTaJl/IoB (Ha mpuMepe https://lesson.edu.ru/04/10
KUCJIOPO/Jia, cepsbl, hocdopa u
yrJiepojia)
XUMHUYeCKue CBOMCTBa
- bubmoreka
rajioreHoB, Cephl U UX
. P LIOK https://myschool.edu.ru/
coeuHeHU
73 XuUMHUuecKre CBOMCTBA a30Ta, Bubmoreka
docodpa u ux coeiHeHUM LOK https://myschool.edu.ru/
XurMuryeckue CBOMCTBa
94 bubnvoreka
r71Iepojia, KPeMHHUS U UX
YI/IEpoaa, Vp LIOK https://myschool.edu.ru/
coeJuHeHU
75 [TprMeHeHVe BaKHEMUIIINX bubmoTeka
HEMEeTAaJ/lJIOB U UX COeIMHeHUH LOK https://myschool.edu.ru/
O06o006111eHYe ¥ cHCTeMaTH3al[1s
3HaHUM 110 TeMe «HeMeTanb».
bubnuoreka
26 Brerurcsienusi 1o ypaBHeHUsIM

XUMHUUECKUX peakLiiii 1
TePMOXUMUUECKHEe PACUETHI

LHOK https://myschool.edu.ru/
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IIpakTHueckas padora Ne 3.

27 «PemieHure 3KCcriepruMeHTaIbHbIX 1 Bubamorexa
3ajau 1o Teme "HemeTa/uib'"» HOK hitps://myschool.edu.ru/
28 IIpomexyTouHasi aTTecTanys 1
Heopranuueckue u
79 OpraHuYecKre KUCJ/IOThI. 1 bubnmoreka
Heopranuueckue u LOK https://myschool.edu.ru/
OpraHu4ecKre OCHOBaHUsI
Am@oTepHble HeopraHu4yeckue u
OpraHuyecKre CoeJUHeHMUs.
30 FzHeTI/IquKaH CBﬂfb 1 BH6HHOT€K&}
HeOpraHuuyecKux 1 LOK https://myschool.edu.ru/
OpraHUYeCcKHX BelecTB
Posib xumun B 0becrieueHNH
31 5KOJIOTMYeCKOU, SHepreTUueCcKou 1 bubnoreka
Y TIMIIIeBOI 6e30IacHOCTH, LOK https://myschool.edu.ru/
Pa3BUTUU MeIULIUHbI
[TpexacraBiaenus 06 o0IMUX
32 HayUHBIX MPUHLIAIIAX 1 bubnoreka
TIPOMBILLJIEHHOT'O TI0/TyUeHust LOK https://myschool.edu.ru/
Ba)KHEHIIIMX BellleCTB
33 UesioBeK B MUpE BelLeCTB U 1 bubmoTeka
MaTrepHuasoB LOK https://myschool.edu.ru/
34 XWMUSA U 3[J0pPOBbe YesloBeKa 1 Bubamorexa
LHOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJUYECKOE OBECIIEYEHUWE OBPA30BATEJ/IBHOI'O ITPOIIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

Xumws, 10 knacc / I'abpuensa O.C., Octpoymos N.T'., Cnagkos C.A., AkijpoHepHoe o01riectBo «M3marenbctBo «IIpocBelieHye»

Xumws, 11 knacc / I'abpuensia O.C., Octpoymos N.T'., Cnagkos C.A., AkijpoHepHoe o0iriectBo «3marenbctBo «IIpocBeliieHye»

METOINYECKUWUE MATEPUAJIbI JI1 YUUTEJIA

Xumus, 10 knacc / T'abpuensia O.C., Octpoymos WN.T'., Cnagkos C.A., AKiioHepHOoe 0011iecTBO «M3maTenbctBo «IIpocBeiiieHye»

Xwumusi, 11 knacc / T'abpuensia O.C., OctpoymoB WN.T'., Cnaakos C.A., AKioHepHOe 0011jecTBO «M31aTesnbeTBO «IIpocBeljeHre»

DU PPOBLIE OBPASOBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET

Breaute _BBegutenanHbiehttp://www.chemnet.ru I'a3eta « XuMusi» 1 caliT Ajisg yunTtesis «$ Uy Ha YpoK XUMHN»
http://him.1september.ru Eaunas komekuys LJOP: [TpeaMeTHasi KOTEKLUSA « XUMUSI»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHbIe 3KcriepuMeHThI: Xumust. Komtekiys Poccuiickoro
0011e00pa3oBaTeILHOTO TIOpTaa

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

http://www alhimik.ru Bcepoccuiickasi onumnua/ia KoJ5HUKOB TI0 XUMUU

http://chem.rusolymp.ru Opranuueckasi XMMHsI: 37IEKTPOHHBIA YUeOHUK ZJ1s1 CpeIHeH IIKOJIbI

https://edsoo.ru/rabochie-programmy/









