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MNOACHUTEJIBHASA 3AIIMCKA

PabGouas nporpamma yueOHoro npeamera « Xumus» (0a30BbIM yPOBEHB) IS
obyuarommuxcst 10-11 kmaccoB (mpenmetrHass o0iacTh «EcTecTBeHHO-HAy4YHbIS
npeameThby) papadborana AHOO «Axamemuueckuid nuuen «Bmagumupy (nanee
COOTBEeTCTBEHHO — Pabouas mporpamma, Jlureit) B COOTBETCTBHH ¢ TPEOOBAaHUSIMU
U C YYETOM:

- @®epepanbHoro 3akoHa oT 29.12.2012 Ne 273-®03 «O0 obpa3oBaHuu B
Poccuiickon @enepauumy;

- Pacnopsikenust IlpaBurenbctBa P® ot 29.05. 2015 Ne 996-p «O6
yTBepkaAeHun Ctpareruu pa3BuThs BocnuTanusi B Poccuiickoir denepanuun Ha
nepuon 1o 2025 roga» (nanee — Ctparerust pa3Butus Bocrutanus B PD);

- mpukaza MunnpocBemienust Poccum ot 22.03.2021 Ne 115 «O6
yTBepxkaeHun llopsiaka opraHu3anud U OCYILIECTBJICHHSA 00pa30BaTeIbHOU
JESTEIbHOCTH 10  OCHOBHBIM  OO0IIE0Opa3oBaTelNbHBIM  MpOrpaMmMaMm  —
o0Opa3oBaTeNbHBIM MpOrpaMMaM HayallbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpeaHero o0IIero 0opa3oBaHus;

- npukaza MunnpocBemenus Poccun ot 17.05.2012 Ne 413 «O6
yTBEPXKJIeHUU (eepaibHOIO TOCYJIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
cpemHero oOmero oOpa3oBaHUS» C M3MCHCHHMSIMH W JOMOJIHEHUSMHU (nmanee —
dI'OC COO);

- mpukaza MunnpocBemienust Poccum ot 18.05.2023 Ne 371 «O6
yTBepxKAeHUH (eaepaibHO 00pa30BaTeIbHOW MPOrpaMMBI CPEIHEro OOIIEro
o0pa3oBaHus» C U3MEHEHUSIMU, BHECEHHBIMU MpHUKazamMu MUHIPOCBEIICHUS
Poccum ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, o1 09.10.2024 Ne 704;

- CIT 2.43648-20 «CaHUTApHO-3MUIEMHUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCHHMTAHUS M OOYYEHHUs, OTIbIXa W O3JOPOBJICHMS JE€TEed U
MOJIOAEXKHW», YTBEPKACHHBIX IIOCTAHOBICHUEM TIJIABHOTO CaHUTAPHOIO Bpaya
ot 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «['uruenuueckue HOpMATHBBI M TpPEOOBAHUA K
obecnieyeHn0 0€30macHOCTU M (WIM) OE3BPEIHOCTH IS 4YesoBeKa (PaKTOpPOB
cpenbl OOMTaHUs», YTBEPKICHHBIX MOCTAHOBIIEHUEM IJIaBHOTO CAHUTApHOI'O Bpaya
o1 28.01.2021 Ne 2;

- Konmenmuu  npenogaBanus  ydyeOHOro mpenMera «XUMHS» B
oOpa3oBaTenbHbIX oOpranum3zauusx Poccuiickoit  ®Dexepanuu, peamru3yOLIX
OCHOBHBbIE  00111€00pa30BaTENbHBIE MPOTPaMMbl, yTBEpkKAEHHON Pemenuem
Komnernn Munnpocsenienust Poccun, nporokon ot 03.12.2019 Ne IIK-4BH (nanee
— Konuenuus npenopaBanusi yueOHOTo npeamera « XuMus»);
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- OCHOBHOI 00pa30BaTeNbHON MPOTrpaMMbl CPEAHET0 O0IIero o0pa3oBaHus
Juues (nanee — OOIT COO Jlunes);

- yueOHOro IjlaHa CpeAaHero oO0Iero odopa3oBaHUs HA TEKYIIUN yueOHBIN
roj Jluues;

- paboueil mporpamMmsl Bocniutanus Jluues;

- (denepanpHOIl pabodeil mporpamMmbl CpemHEro oOIero oOpa3oBaHUS IO
yueOHOMY mpeamery «Xumus» (0a3zoBbiii  ypoBenb) st 10-11  kmaccos
00pa3oBaTeNbHbIX OpraHu3alui.

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooimero o0pa3oBaHMs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEAHET0 O00IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
oOpazoBatensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
ydeOHOro mpeaMera «XUMHs» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoi
®denepanMy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTeNbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJNIOXkeHuM «CrpaTeruu pa3BUTUS BocnuTaHusi B Poccuiickoi
deneparuu Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIPEACSICHUIO
oO1mieit ctpareruy 00y4eHHs, BOCIIUTAHUS M Pa3BUTHS OOYUaIOLIUXCS CPEICTBAMU
yaebHoro npeameta «Xumusk» 1751 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuentyanbable nonoxkeHuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IIENEH,
collepKaHusl, Pe3yJIbTaTOB OOyuYeHUss W TPeOOBAHMM K YpPOBHIO TIOJTOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, OJIy4aeMoe BBIITY CKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIliy, SBISETCA HEOTHEMJIEMOM YacThl0 WX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpILIAIOIIMM JTAallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro o0pa3oBaHud. OTHU IIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHhI
YelioBeKa, a TakXKe DSKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO M MpUPOIHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
oOyyJaroumxcsi Ha ypOBHE CpeHEero oomero o0pa3oBaHUs CPEICTBAMU YUE€OHOTO
npeaMera «XHUMHsSD), COJEpKaHUE M IOCTPOCHHE KOTOPOro OIPEAENIEHbl B
nporpaMMe N0 XUMHH C Y4€TOM CHeuu(PUKHd HAyKu XUMHUH, €€ 3HAYeHUs B
NO3HAHUM TPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C YYETOM
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o0umx 1ened W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odrero oopaszoBanus B Poccuiickoit denepanun.

XUMUsl KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0coOylo posib B
COBPEMEHHOW IUBUJIM3AIMU, B CO3/aHUM HOBOM 0a3bl MAaTepHUAIbHON KYJIbTYPHI.
Ona BHOCHUT CBOHM BKJIaJa B (JOPMUPOBAHUE PALMOHATFHOTO HAYYHOTO MBIILICHUS,
B CO3JIJaHUE LIEJOCTHOTO MPEACTABICHUS 00 OKPYXAlOLIEM MHUpPE KaK O €JIMHCTBE
IPUPOJIbI U YEJIOBEKa, KOTOpoe (hOpMHUpYETCS B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpA, OCO3HAHMS B3aHMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJNEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUsS CTajna
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTIO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHS KakK Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA HA pEIICHUE
rNI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HEPreTUYECKO, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBUM € OOMMMH LEISIMHM W NPUHLMIIAMU CPEAHErO OOIIEro
oOpa3zoBaHus coaepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi ypOBEHb
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
o0ydJamuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCICIIHOTO BKIIOYECHHS B JKH3Hb COLMYMA, IIPOJOJDKEHUS
o0pa3oBaHMs B pa3IM4HbBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBigmuMu  npeaMeTa  «XuMUs»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckass xumus» U «OOmIass U HEOpraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUN 10 HEOPraHWYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIIeH XUMHUHU) U
opranndeckon xumuu. GOpMUpPOBaHHE NAHHOW CHCTEMBI 3HAHWM NPU WU3YYEHUU
npeaMera 00eCHnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHs] BCErO0 MHOT000pas3us
BEIIECTB Ha OCHOBE OOIINX MOHSTUM, 3aKOHOB M TEOPUN XUMHUHU.

Crpykrypa coaepxanust KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyecKass XuMus» chopmupoBaHa B IporpaMMmMe [0 XMMHUU Ha OCHOBE
CUCTEMHOI'O IHOJXOJa K U3y4YEeHHI0O ydeOHOro marepuaja U OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHMHM BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIACCUYECKOM TEOPUM CTPOCHHUS OPTaHMYECKHUX
COCIMHEHMM, a TaKKe Ha YpPOBHE CTEPEOXMMHUYECKUX M  DIECKTPOHHBIX
OpeJICTaBICHUH O cTpoeHuu BeunlecTB. CBeneHHs 00 H3y4yaeMblX B Kypce
BEIIECTBAaX JAIOTCS B PAa3BUTHH — OT YTJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHMYECKU
aKTMBHBIX COEAUHEHHMHW. B Kypce OpraHM4eckod XMMHUU IOJYy4aroT pPa3BUTHE
c(OpMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHusl MEpBOHAYAIbHbBIE
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IPECTaBICHUS O XUMUYECKOM CBSI3U, KIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTHU CBOMCTB BEILLIECTB OT UX CTPOEHHSI, 0 XUMHYECKON PEeaKLInu.

[lon HOBBIM yrioM 3peHHs B mpeamere «XuUMHUsS» 0a30BOTO YpOBHS
paccMaTpUBAETCs W3YUYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKHi MaTepuadl U (HAKTOJIOTMYECKHE CBEACHHA O BEIIEeCTBAaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMHUSD» OOYyYalOIUMCSI TIPEIOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAUCHHE
NEePUOIUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHYECKUX MO3UIINH,
ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHAIOMEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI O Ba)KHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWMCTBaX M NPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IpOoTeKaHus jomnosiHgercs B kKypcax 10 m 11 kiaccos
3IIEMEHTAaMHU COACPKAHMSI, HUMEIOUIMMH KyJIbTYPOJOTHUYECKHN W MPUKIATHON
XapakTep. OTH 3HAaHHA CHOCOOCTBYIOT TOHHMAHHUIO B3aHMMOCBSI3M XUMHUHU C
IPYyTUMHU HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATENBHOM M TNPaKTHYECKOU
JeSITEIbHOCTH 4YEeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHHMIO YBaKEHUS K TPOIECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XUMUHU, TOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiemMax, CBA3aHHBIX C XUMHEW, KPUTUUYECKU OCMBICIUBATh WHGOpPMAIHIO U
OpUMEHATh €€ JUId TONOJHEHUs 3HAHWM, peIIeHUS WHTEIUIEKTYalbHbIX U
IKCIIEpUMEHTAIbHBIX MCCIIEI0BAaTENbCKUX 3aau. B 1enom copepkanue yueGHOTO
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS — W3Y4YEHHMs] OPUEHTHUPOBAHO  Ha
dopMupoBaHre y 0OYyYarOMIMUXCS MHPOBO33PEHUYECKONW OCHOBBI ISl TIOHUMAaHHS
¢mnocopckux uaeH, TaKUX Kak: MaTepUAIbHOE €JUHCTBO HEOPTraHMYECKOro WU
OpPraHUYeCKOT0 MHUpaA, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM U
CTPOCHHEM, TO03HABAEMOCTh MPHUPOJAHBIX SBICHUM MyTEM OKCIEPUMEHTa U
pelieHusT MPOTUBOPEYMH MEXKAy HOBBIMU (akTaMH ¢ TEOPETHUECKUMU
IPEINOChUIKaMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUU 3KOJOTHYECKUX Mpodiem, a
TaKXke MpobieM cOepekeHUs] SHEPTreTUYECKUX PECYPCOB, ChIPbs, CO3JJaHHUs HOBBIX
TEXHOJIOTUI U MaTepHaJIOB.

B nmnane pemeHus 3amad  BOCHUTAHMS, pPa3BUTUS U COLUANM3AIMU
00y4Jaromuxcsl MPUHATBIE MPOTPaMMON MO XUMHH MOJAXOAbl K OINPEAEICHUIO
COIepXaHUA M TOCTPOCHUS IMpeaMeTa TNpeAycMaTpuBaioT (OpMHUpPOBaHHE
YHHUBEPCAJIBHBIX yUeOHBIX JEHCTBHM, HMemUX 0a30Bo€ 3HAUYEHUE I
pa3MYHBIX BHJIOB JEATENBHOCTU: pELIeHHs TMpoOsieM, TIOMCKa, aHajau3a M
00paboTku nH(popMaLru, HEOOXOJUMBIX AJIsi IPUOOPETEHUS OTbITA MPAKTHUECKON
U HCCIEIOBATEeNIbCKON JEeATENIbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.
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B mnpaktuke mnpemnomaBaHus XMMHU KakK Ha YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHMs, TAK U HA YPOBHE CPEJHETO 0O0LIeEro oOpa3oBaHMsl, IPU ONPEIECICHUN
COJIEp/KaTeNbHOM XapaKTEpPUCTUKU LeJled HM3ydeHus NpeaMeTa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JESATEIbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHMPOBOU KyibTypbl. C
METOJUYECKONW TOYKM 3pEHUS] TAKOW MOJXOJ K OIpPENETCHHUIO LeNed H3ydyeHUus
peaMeTa SIBISIETCS BIIOJIHE ONPAaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH H3YYEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBnsrOTCS:

e (opMHpOBaHME CHCTEMbl XHMHUYECKHMX 3HAHUM KaK  Ba)KHeuIen
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHON KapTHHBI MHMpA, B OCHOBE KOTOPOH
JeKaT KIIYEBble MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHWMAHHUE CYIIHOCTU JOCTYITHBIX
0000111eHNIT MUPOBO33PEHUYECKOI0 XapaKTepa, 03HAKOMIIEHHE C HUCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHMUS,;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpETEHHUS
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOMN )KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XMMHUYECKOTO OJKCIIEPUMEHTA, COOJIOJEHUEM IPaBUII
0e30macHOro 0OpallleHus ¢ BeLeCTBAMHU.

Hapsiny ¢ atuMm, copepxatenbHas XapaKTepUCTUKA LIeJIed U 3a]1ay U3y4YEeHUS
npeaMeTa B IporpaMMe 10 XMMUU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
NpEeNoJaBaHUM XUMHM B  OOJIbIIEH CTENEHH OTHAETCS  MPEANOYTEHUE
IPaKTUYECKOM KOMIIOHEHTE COAEpKaHusg OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3aliy, BIAJACIOIIErO He
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMHU aKTUBHOT'O IOJIy4€HHs 3HAHUN U NPUMEHEHUS UX B PEaJbHOM JKU3HU
JUISl peLIEHUS] TPaKTUYECKUX 3a]1ay.

B cBA3M ¢ 3TUM mnpu H3ydyeHUHM MpeaMeTa «XUMHUsS» JOMHUHHUPYIOLIEE
3HaYeHHUE NMPUOOPETAIOT TaKUE LENH U 3a]]a4H, KaK:

ajanrtanusi 00yJaromMXcsl K yCJIOBUSIM JUHAMHYHO Pa3BHUBAOLLEIOCS MHpA,
(opMUPOBaHHE  HUHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHUIO TPaAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBA3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;
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dopMupoBaHre y OOy4alOUIMXCS  KJIIOUEBBIX HABBIKOB  (KIIHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAUYCHWE I Pa3IUYHbIX BHIIOB
JeSITEIIbHOCTH: PEIIeHUs] Mpo0jeM, TIOUCKa, aHalu3a U 00paboTku MHPOpMAIIH,
HEOOXOJUMBIX il TPUOOPETEHUS OIbITa JNEATEIBHOCTH, KOTOpas 3aHUMaeT
BaXHOE€ MECTO B T[IO3HAHWU XHMHH, a TaKXKe JJs OLEHKH C MO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOJAHYIO CPELLY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 00yUaroUIMXCcs: CIIOCOOHOCTH CaMOCTOSTENBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIE TEXHOJIOTUU VISl TIOMCKA U aHanmu3a yuyeOHOH U
HAYYHO-TTOMYJISIPHON HHPOPMAITMH XUMHUIECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMbI, B YAaCTHOCTH, MpH IJAHUPOBAHUU U MPOBEIACHUH XHUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOywarommxcs YOSXKIEHHOCTH B TyMaHHCTUYECKOU
HAIpPaBJIEHHOCTH XUMHUH, €€ BAXKHOM POIM B PEHICHUH TI00ANbHBIX MpoOiieM
paloOHAIbHOTO MPUPOAONOIB30BaHNUS, TTOTIOTHEHNUS SHEPTeTUYECKIX PECYPCOB U
COXPAaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpekKHOTO
OTHOIICHHUS K TPHUPOJEC M CBOEMY 3JI0pPOBBIO, a TakKe NPUOOpPETEHHS OIbITa
WCTIONIb30BaHUsl TOJIYYCHHBIX 3HAHUHM I TPUHATHS TPAaMOTHBIX PEUICHUH B
CUTYAIIUSX, CBI3aHHBIX C XUMHUYCCKUMH SBJICHUSMU.

B yueOnom mnane cpeanero ooOmiero oOpa3oBaHHs MpeAMET «XUMUS)
0a30BOTr0 ypOBHS BXOAWT B COCTaB MpeAMETHOW 00sacTi «EcTecTBeHHO-HAYYHbBIE
IPEIMETHD».

OO1ee yncno 4acoB, OTBEAEHHBIX ISl U3YYEHHUS XUMUH, HAa 6a30BOM ypOBHE
cpenHero ooOmero oobpasoBanus, cocrtaBiser 68 wacos: B 10 xmacce — 34 gaca (1
yac B Hefento), B 11 kimacce — 34 gaca (1 yac B Heento).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHHUYeCKOM XUMHUHU

IIpeameT opraHn4YecKON XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4YCHUM HOBBIX BELIECTB M MaTEpHANOB. Teopus CTPOEHUsS OPraHUYECKHX
coequHeHnit A. M. byTnepoBa, e€ ocHOBHBIE MOI0KeHU. CTpYKTYpHBIE (HOPMYIIbI
OpraHMYeCKUX BemlecTB. [ omoJyorus, u3oMepusa. XHUMHUYECKass CBSI3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIEC CBS3U.

ITpencraBienne o kiaccupuKaluy OpraHudyeckux BeunlecTB. HomeHkmarypa
OpraHMYECKHUX COEAMHEHMH (CHUCTeMaTuyeckas) M TPUBUAJIbHbIE HAa3BaHUS
BAKHEUIIMX NPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX IPEBPALLCHUN:
O3HAaKOMJIEHHE ¢ O0Opa3llaMHd OpraHMYEeCKHX BELIECTB M MaTepuajaMM Ha MX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJ OpPraHUYECKHUX BEIIECTB, HAONIOIEHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUIO OPIrAHUYECKUX BELIECTB
IIpU HarpeBaHuu (TIaBjeHue, 00yTITUBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB W CTPOEHHE, T'OMOJIOTMYECKMM psan. MeraH U 3TaH —
IpOCTEHIINE NPEACTABUTENN AJIKAHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuu 3amMelleHus] U TOPEHUs), HAaxOXKIEHUE B IMPUPOJE, IOJYyYEHUE M
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN Psii. DTUIIEH U IIPONMIEH —
IpOCTEHIINE NPEACTABUTENN AJIKEHOB: (PU3NYECKUE U XHMHUYECKHUE CBOMCTBA
(peakuuMu THAPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtamamen-1,3 m MmerwnOytamueH-1,3: cTpoeHue, BaKHEUITHE
XMMHUYECKHE CBOMCTBa (peakuusi noiaumepusauuu). IloydyeHne CHHTETHUECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TPOCTEHIINN TNpEeACTaBUTENh AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (PEaKLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TMApaTALIH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKHME U XMMHMUYECKHE CBOMCTBA
(peakiuu raJoreHUpOBaHUsSI U HUTPOBAHUS), NTOJYUYEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolicmea  (peakyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb
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apeHoB. ['eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIMMHA K
Pa3INYHBIM KJIaCCaM.

[IpupogHple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupoaHslii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl mepepadoTku HeDTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUU, KATATUTUYECKUN), NUpoiau3. IIpomyKkTbl
nepepaboTku He(pTH, UX IPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIN
yToJib U IPOAYKTHI €0 NMepepadOTKH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB W HX IPEBpAIICHUI:
O3HAaKOMJICHHE C oOpa3lamMu IUIaCTMAcC, KaydyyKOB M PE3HHbI, KOJJICKIUU
«Hedpts» u  «YTOmp», MOACIUPOBAHWE  MOJIEKYJ  YTJIEBOJAOPOJIOB U
raJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUUECKON PabOThI: MOJyYEHUE ITHIIEHA
Y U3y4YECHHE €T0 CBOMCTB.

Pacuérnsble 3anauu.

Beluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM IIPOAYKTa PEAKIMU M0 MU3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOIO U3 UCXOJHBIX BEIECTB WM ITPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaniue opranniyecKkue CoeAnHeHHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJN MW DJTaHOJN: CTPOCHHE,
¢uznyeckue W XUMHUYECKHE CBOICTBa (peakuuu C aKTUBHBIMH MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHME), NpUMEHeHue. BopopoaHble cBs3u  Mexay
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaromMHele  CHUPTBL. OJTWICHIJIMKOJIbL W  INIMLEPUH: CTPOCHUE,
dusznyeckue W XUMHUYECKHME CBOMCTBA (B3aMMOJCHCTBHE CO IMICTOYHBIMH
MeTa/llaMH, KaueCTBEHHas PEaKUuss Ha MHOTIOAaTOMHbIE CIHpPTHI). JleiicTBHE Ha
opraHusM uesoBeka. [Ipumenenue rimnepusa U 3THICHIVIKOJIS.

®deHon:  CTpOEHHE MOJIEKYNbl, (QU3NYECKUE M XUMHUYECKHE CBOMCTBA.
Tokcuunocts (penona. [lpumenenue peHona.

Anpnerunpl U kemonvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
busznyeckue U XUMHUYECKHE CBOMCTBa (peakMHM OKHCIECHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH ), TIOJTYyUEHUE U IPUMEHEHHUE.

OZHOOCHOBHBIE IIpeleibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHAasl KHCIIOTBI: CTpO€HHE, (PU3MUECKNEe U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOmye NSl Kiacca KUCIOT, Peakius 3TepupuKalnm), MOJyYeHHe U MPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KakK MPEACTaBUTEIM BBICIIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBUE.

CrnoxHble >(QUpbl KaK IPOU3BOJIHBIE KApOOHOBBIX KHUCIOT. I'maponus
cnoxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas

POJIb KUPOB.
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YrneBompl:  coctaB, KiaccUpUKamuMs ~ YriaeBoAoB  (MOHO-, JH- U
noyicaxapuibl). ['1oko3a — MpocTeriuii MOHOcaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBa (B3aMMOJIEUCTBHE C
ruapokcuaom Meau(Il), okucnenne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TJIIOKO3bl), HaXOXJIEHHUE B MPHUPOJE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemntono3a Kak nNpupojHbie nonumepbl. CTpoeHue Kpaxmalia U
nenono3bl. Pu3nueckue W XHMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KAueCTBEHHAsI PEAKIIHS C HOJOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBpalllCHUI:
IpoOBe/IeHHEe, HAONIOJCHHE W ONHMCAHHE JEMOHCTPALIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcunpoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TJUIIEPUHA C
rugpokcugom meau(Il)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmemm(ll), B3amMozeiicTBHE Kpaxmana ¢ HOJOM),
MPOBEICHNE MPAKTUYECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnrlie 3agaun.

Beluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKI[MU MO U3BECTHHIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIIM MPOJAYKTOB PEAKIIMH).

A3oTcozepKalme OpraHu4eckue COeIMHEHUS.

AMMHOKHCIIOTHI KaK aM(pOTEepHbIE OpraHUYecKue coeAruHeHus. Puznueckue
U XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpumepe ruimHa). buonorunyeckoe
3HAYeHUE aMUHOKUCIHOT. [lenTusl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJIApHBIE coeauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOWCTBA OEJIKOB:
TUAPOJIH3, ICHATYPAIlHsl, KAYECTBEHHBIC PEAKIINH Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MpPEBpalllCHUMN:
HAOJFOICHNE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JEHATYpalus OCIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKy IsIpHbIE COeTHHEHH S

OCHOBHBIE MOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIIHSIST MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHHN —
MOJIMMEpHU3AIU U MOJTUKOHIECHCAIHS.

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MpEeBpalleHUI:
O3HaKOMJIEHHE ¢ 00pa3iamMu MPUPOIHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.
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Peanmm3zanns MeXpeIMETHBIX CBA3EH MPU U3YUYEHUH OPTaHMYECKON XMMHHU B
10 kmacce OCYILIECTBISIETCS Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAyYHbIX MOHATHMA, TaK W TOHSITHH, SBJISIOIIUXCS CUCTEMHBIMHU ISl OTACIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUS: SIBJICHHUE, HAYYHBIN (PAKT, THIIOTE3a,
3aKOH, TEOpHSsl, aHAIM3, CUHTE3, KiIacCuPUKalus, MepuoAUIHOCTh, HAOIIOIEHHE,
U3MEpEeHUe, IKCIIEPUMEHT, MOJIETUPOBAHHE.

®duzuka: wmaTepus, OdHEprus, Macca, aroM, DIJIEKTPOH, MOJeKyJa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3HUECKHE BETUUMHBI U €AMHUIIBI KX U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BeIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHMBHBIC BellecTBa (OENTKH, YTIJIEBOIBI, >XHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJBI, TOJE3HBIE UCKOMAEMbIE, TOTLIUBO,
pecypchl.

TexHonorus: mNHIIEBbIE MPOAYKTbl, OCHOBBI PpAlMOHAIBHOIO MHUTAHUS,
MOIOILIUE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Mpenaparbl, MaTepuabl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJTACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUH

XHUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBI. DJIEKTPOHHAs
000710YKa. DHEPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuUTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesiesieHusl 3JEKTPOHOB MO OpOUTANIsIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[Teprnonnueckuit 3akoH u l[lepronnyeckas cucTreMa XMMUYECKUX SJIEMEHTOB
. . MenpaeneeBa. CBsi3b MEPUOAMYECKOrO 3aKoHa U Ilepruoanyeckoil cucTembl
xumuueckux anemeHtoB . M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CJOXKHBIX BEUIECTB MO TpPyHnaM M IMEPUOJAM.
3Ha4YeHHE MTEPUOIUYECKOIrO 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHIBI XUMHUYECKOW CBS3U
(koBaJIeHTHasi HEMOJsIpHas W MOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsl KOBAJICHTHOM XHMMHYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
aKUuenTopHsiil). BomopoaHas cBsA3b. BalleHTHOCTB. DNEKTPOOTPHULIATEIBHOCTD.
Crenenb okuciieHrs. OHbI: KATHOHBI 1 AHUOHBI.
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BemectBa  MOJIEKYJIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. UMbl KPUCTALUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTALIMYECKON PEIIETKHU.

[IonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 1011 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHU. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHMYECKas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAJIEKAIIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peaknusa.  Kiaccudukanus  XMMHYECKMX — peakiuid B
HEOPraHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPaHEHHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YSHEPTUH PU XUMHUECKUX PEAKLIMIX.

CkopocTh peakiuu, e€ 3aBUCUMMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuur. XuUMHYECKOEe paBHOBecue. DakTOphl, BIUSAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnnn Jle Ilartense.

DnekTponutnueckas quccouuanusi. CuibHbIe U c1adbie 35eKTpoauThl. Cpena
BOJHBIX PaCTBOPOB BEWIECTB: KUCJAs, HEUTpaIbHas, EIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBpalllCHUI:
neMoHctpanus tabnun «Ilepuoguyeckas cucrema xumuueckux siaementos 1. U.
MenzeneeBay, U3yuyeHUE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAONIOACHHUE U
OMMCaHUE JEMOHCTPALMOHHBIX U J1a00PaTOPHBIX OMBITOB (Pa3OkKEHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEICHUE CPEALl PACTBOPOB BELIECTB
C TMOMOLIBI0 YHUBEPCAIBHOTO HHJMKATOpPA, pEaKIUM HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BnusHue pa3nuuHbiX (GakTOPOB Ha CKOPOCTh
XUMHYECKOUN pEAKLIAN.

Pacuérurnlie 3amayn.

Pacuérer 10 ypaBHEHMAM XUMHYECKHX PEAKIHH, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUETBI, PACUETHI C HCMOJIb30BAHUEM TMOHATHUS «MacCOBas
JTOJIS1 BELIECTBAY.

Heopranuuyeckast xumust

Hemeramnel. Ilosmoxkenue HemetaiuioB B Ilepuoamueckon  cucreme
xumudeckux snemeHToB [[. Y. MennaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
@du3nyecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha HpuMeEpe
KHCJIOpO/a, cephbl, hochopa u yriaeposa).

XHUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (TaJIOT€HOB, CEphbl, a30Ta,
docdhopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUNH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U UX COCIMHEHMM.
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Meramnel. 1lonoxxenne meramiosB B llepuonnueckon cucreMe XUMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue guznueckrue cBoicTBa MeTaioB. CIijlaBbl METAJIIOB.
DNEKTPOXUMHUYECKHUN sl HAPSHKEHU METAIIIOB.

XUMUYECKHE CBOWCTBA BaKHEUIMX METAJUIOB (HATpHl, KaJIUi, KaJbLUi,
MarHui, alFOMUHUN, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCAMHEHUH.

OO6mue crnocoObl MojydeHus MeTauioB. [IpumeHeHne MeTaioB B ObITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBpalllCHUIN:
W3YUYCHHE KOJUIEKIMU «MeTaibl U CIUIaBbD», OOpPa3l0B HEMETAJIOB, PEUICHUE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAONIOJCHHWE M OMNMHUCAHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHIA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEe, KAUECTBEHHbIEC PEAKI[UU HAa KATUOHBI METAJLIIOB).

PacuérHble 3a1aun.

Pacuérel maccel BemecTBa M 00hEMa ra3oB MO W3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
pacuéthl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIA OJHO
Y3 BEIIECTB UMEET MPUMECH.

X¥MHus 1 KU3Hb

Ponp xuMum B 00ecreueHHH 3KOJOTUYECKOM, PHEPreTUUeCKON W TMHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeUIMHBL. [IOHSATHE O HAy4YHBIX METOJax IO3HAHUS
BEIIECTB U XMMUYECKUX PEAKLIHH.

[IpencraBinennss 00 OOMMX HAYYHBIX MPUHIUIIAX [POMBIIIJIEHHOTO
MOJy4YEHUs BaXKHEUIIUX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
MaTtepuaiabl, KOHCTPYKIIMOHHBIE MAaTepuajbl, Kpackh, CTEKJIO, KepaMmHKa,
MaTepuanbl s JJNEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHBIC
yAoOpeHwUsI.

XuUMHST U 3J0pOBbE YEIIOBEKA: MPABUJIA MCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, Mpapuia OE30MaCHOTO MCIOIL30BaHUs MpernapaToB OBITOBOM XUMUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.

Peamu3anuss  MeXNOpeaIMETHBIX  CBsI3ed NOpU  HM3y4YeHHMH OOwWed u
HEOpraHU4eCcKorl XUMHUU B 11 Kiacce OCyIIEeCTBIACTCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIIOLIUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(PUKALNS, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHUE.
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dwusuka: MaTepus, SHEPTHs, Macca, aToM, dJICKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOI, PaJMOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PU3MUYECKUE BEIMYMHBI M CIUHUIIBI UX
U3MEPEHHS, CKOPOCTb.

buonorus: knetka, opraHuW3M, DJKOCHCTeMa, Owocdepa, M™Makpo- u
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadus: MuUHEpaIBI, TOPHBIC TOPOBI, TOJE3HBIE UCKOMAEMbIe, TOILIHBO,
pecypcehl.

TexHOJIOTHS: XUMHUYECKasi MPOMBIIICHHOCTh, METaJUTyprusi, IPOU3BOJCTBO
CTPOUTEIIHHBIX MAaTepPUAJIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIICBAs
HNPOMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIILICHHOCTh,  IPOW3BOJICTBO
KOCMETHYECKHUX TpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
0o0ydJaronmMucs MpOrpaMM CpemHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METaNpeAMETHBIM W OpeaMeTHbIM). HayuyHo-mMeToau4yeckoll OCHOBOM s
pa3paboTKu IMJIaHUPYEMBIX PE3YyJbTAaTOB OCBOEHHUS IPOrpPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISETCSA CUCTEMHO-AESITENbHOCTHBIHN MOAXOI.

B cooTBeTrcTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISAIOLIHUE:

OCO3HaHHE OOYYaAIOUIMMUCS POCCHUMCKON TpPa)KIaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4YKMe MOTUBALIMH K OOYyYEHHIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMUYHOCTH HAa OCHOBE
KJIOYEBBIX LIEHHOCTEN M NCTOPUYECKUX TPAIULUI 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroLUXCsl PYKOBOJCTBOBATbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOM
CHUCTEME XMMHUECKOro 00pa3oBaHMs;

HAJIMYUE MPABOCO3HAHUS SKOJIOTMUYECKOM KYJIbTYphl U CHOCOOHOCTH CTaBUTH
LEJIA U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JINYHOCTHBIE pe3yibTaThl OCBOEHMS INpeaAMeTa «XHMHsD) JOCTUTalOTCA B
€IMHCTBE YYEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU
U WJeaJlaMd POCCHUMCKOr0 TIpa)ilaHCKOIO OOIIECTBA, NMPUHATHIMU B OOILECTBE
HOpMaMu U TpaBWIAMM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpoLeccaMm
CaMOIIO3HAHUS, CaMOpa3BUTUS W HPABCTBEHHOI'O CTAHOBJEHUS JINYHOCTHU
00ydJaronmxcsi.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOEHHSA MpeaMera «XUMUsS»  OTpa)xaroT
c(OpPMUPOBAHHOCTh ONBITa IO3HABATENIbHOM M MPAKTUYECKOH NEATEIbHOCTH
00y4arIuxcs Mo pean3alyy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOIIMMHCS CBOUX KOHCTUTYLHMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)XEHHUS K 3aKOHY U MPAaBONOPSAIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOIIIGHUM B KOJIJICKTUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJbHBIX 3a7ay, BBIIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHKY U
apTryMEHTHI IPYTHX MPU aHAIHU3E PAa3IUYHbIX BUJIOB YUEOHOH NEATEIHHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAydYHOMY HAacCJIECIUIO
OTEYECTBEHHON XUMUH;

yBaXEHHUS K MPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJIbTaT
JUINTEIbHBIX ~ HAONIONEHUM, KpPONOTIMBBIX SKCIEPUMEHTAIBHBIX  IIOHUCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTUKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IOJIYYEHUHM MW MOCIEIYIOLIEM
aHanm3e MHQOpPMAIMK O MEPEAOBbIX TOCTHXKEHUSX COBPEMEHHOW OTEHYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NIOBEACHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAllMHU, CBSI3aHHBIE C XUMHUECKUMU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEICHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHUE IOCJIEACTBUM 3THUX
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHs LEHHOCTEH 310pOoBOro U 0Oe3omacHoro obpas3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOILIECHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coONrofieHUsT TpaBWJI OE30MacCHOTO OOpalleHHsl C BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NIOHUMAaHUS LEHHOCTHM NPAaBWJI HHIMBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€e3011acHOro MOBEJCHUS B CUTYalUsIX, YTPOKAIOIIMX 3J0POBBIO U KU3HU JIHOJEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BaTENbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JpyrMxX BHJaX
NEeATENbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE Y4YacTUE€ B PEIICHUH NPAKTUYECKUX 3aaady
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IKOJbI);
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WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGEeCcCUuil pa3IudaHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 10 XMMHUHU;

YBAKEHHUS K TPYAY, JHOIAM TPyAa U pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMUBHAYaJIbHOW TPAaCKTOPUU
obOpasoBanmsi, Oyaymield Nmpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeObHOCTEN 00I111eCTBa;

6) 3K0JI0rM4eCKOro0 BOCIIMTAHUSA:

HKOJIOTHYECKH IIeJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYIIECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTWYECKUX NpOoOJIeM, BIUSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHOW CPELBI;

OCO3HAHUS HEOOXOJWMOCTH HWCIIOJb30BAHUS JOCTIDKCHUA XUMHUH IS
pelIeHrs BONPOCOB PAlMOHAILHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JNEUCTBUM, NPUHOCIIIMX BPEHN OKPYNKaAOUIEH
NPUPOIAHON cpelie, YMEHHS MPOrHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEIOTBPAILATh UX;

HaJU4usl pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, IKOJIOTUUECKOU KYJIBTYPHI,
OmbITa NEATEeNIbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YyMEHUS AaKTUBHO MPOTHUBOCTOSATH UACOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUUPUKU XMMHUM KaK HayKd, OCO3HaHUs €€ pOoJild B
GbOopMHpPOBAaHNY PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpEACTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peUIeHWH MpoOJIeM COXpaHEHUS
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHMHM IS  COBPEMEHHOMU
HUBWIM3ALMU: B €€ TyMaHUCTHUYECKON HAMNpPaBICHHOCTH W BAXHOW pOJM B
CO3JJaHUU HOBOW 0a3bl MaTePUATLHON KYJBTYPBI, PEIIEHUN TI00ATBHBIX MPoOIeM
YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, MUILIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, O0OECIEYEHUH YCIIOBUMN
YCHEIIHOTO0 TPpyJAa W OKOJOTMYECKH KOMMPOPTHOM IKM3HU KAXKIOTO UJieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIS1 aHATN3a U OOBSCHEHUS SBIICHUN OKPY’KAIOIIETO MHUpPa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HbIX (AKTOB H MMEIOIIUXCS JIAHHBIX C LENIbI0 MOJIyYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIILHO HCIIOJIB30BAaTh XUMUYECKHAE 3HAHUS IS
penieHust npo0JieM B pealbHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWW TO XWMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paznuyHbIX chepax npodeccruoHaaIbHOM

NEATEIbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATbBI

MerarnpeaMeTHbIE PE3YIbTaThl OCBOCHMS YYEOHOro npeamera «XUMHs Ha
YPOBHE CpeAHEro o0Iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsE  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOydarOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAyYHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJOB TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIUs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCieOBaHNEe, HAOIIOIeHNE, N3MEPEHNE, DKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIE YyUeOHbIE JIEUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIre dopmMupoBanue (GyHKIIOHATBHON
I'PaMOTHOCTH U COLIMAIBHON KOMIETEHIIUN 00Yy4atonXCs;
CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSA W yYHUBEPCAIbHBIC Y4eOHBIE
JICVCTBHS B MMO3HABATEIbHON U COMAIBHON ITPAKTHUKE.

MertanpeaMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETYyJISTUBHBIMU
NEUCTBUSIMU.

OBJaanenue YHHUBEpPCATbHBIMHA yueOHbIMU NMOo3HABATEeJIbHBIMH
JeCTBUSIMU:

1) 0a30Bble JJOrHYecKme JeicTBUSI:

CaMOCTOSITeNIbHO  (OpMyIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENETATh LENU JESATEIbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCHUTD PE3YJIBTAThI ACATEIBHOCTHU C MOCTABJICHHBIMU LIEJISIMU;
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WCIIOJB30BaTh MPU OCBOCHUU 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIIICHUS —
BBIJICJISITh XapaKTEPHbIC MPHU3HAKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUHM IS KIacCU(PHUKAIMKM BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABIUBATh MPUYUHHO-CICACTBEHHBIC CBS3M MEXKIY H3y4ae€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXICHUS (MHAYKTUBHbIC, JE€NYKTUBHbBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEYMUS B paccMaTpUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOJEIbHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHCHHE XUMHUYECKOUN
peakuu — TPU PEIICHUU YUYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHATh HA3BAHHBIE MOJIETbHBIC MPEACTABICHUS JJIs1 BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3YYaE€MbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE JelCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEUIECTB U XUMHUYECKHUX
peakuuii;

dbopMyIMpPOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIb30BaTh NTOCTABIICHHbBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIT (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKIECHU;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS U  IPOBEACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUSI HAOIIOATh 32 XO0JI0M
mpoIriecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HOpMyIUpOBaATh
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICITAHHON paboTe;

NpUoOOpeTaTh OMNBIT YUYEHUYECKON HCCIENOBATENIbCKOM W MPOEKTHOM
JEATEIbHOCTH, TMPOSBIISITE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, NPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ nnopmanueii:

OPUEHTUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX uWHOpMamuu (Hay4dHO-
MONyJIsIpHAst JIUTepaTypa XUMHUUYECKOTO COJIepKaHUs, CIpPaBOYHBIE IOCOOUS,
pecypchl MHTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
MpECTaBIICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCT;
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GbopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
oTOope wuHbOpMALIUKM, HEOOXOJWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
OTpeAeNEHHOTO TUTIA;

npUOOpETaTh OMBIT KCIOJIB30BAHMS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TIpeacTaBieHUS
uHpopmarmu (cxemsl, rpadyKu, JUaArpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHUE);

UCTIONIb30BaTh HAYYHBIA s3BIK B KadecTBE CpEACTBA MpH pabore ¢
XUMUYECKON uH(pOpMAIMel: TPUMEHATh MEXIpeaMeTHbie ((u3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYIIbl, aOOpEeBUATYPHI, HOMEHKJIATYPY;

UCTIONIb30BaTh W TPeoOpa3oBhIBATh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajora W/uin
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEIOKEHHON 3a1a49H;

BBICTYIIaTh C TMPE3CHTAIMEel pe3ylbTaTOB MO3HABATEIBHON JESATEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIILHO I COBMECTHO CO CBEPCTHUKAMU TMIPH BBITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKONW PaOOTHI MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alui Y4eOHOTO poeKkTa U (OPMYJIUPOBATH BHIBOIBI
10 pe3yJbTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA TMYTEM COTJIACOBAHMS TMO3UIUI B
X0J1€ 00CYXJICHUSI 1 0OMEHA MHEHUSIMH.

OByajieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
JeSTENIbHOCTh, OMpeAenss e€ IeNd W 3aJayd, KOHTPOJIUPOBaThH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeajaraeMblii aJrOpuT™M JCHUCTBUA TIpU
BBITIOJIHGHUH YYEOHBIX U HCCJIEAOBATENLCKUX 3a7ad, BbIOMpATh Hambosee
3¢ GEeKTUBHBI CHOCOO HMX pEIIeHHs € Y4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NEATEIHPHOCTH Ha OCHOBE CaMOaHAN3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuMHS»
OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XHUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHUM SIBICHUHN
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npupoasl, B  (QOPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pelIeHUs! TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIIue MOHIATHS (XMMHYECKUI JJIEeMEHT, aToM, DJEKTpOHHAas
000110YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKast
CBA3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpallEHHAsA), MOJb, MOJSpHas
Macca, MOJIIpHBIH OO0BEM, YIIEpOAHBIM CKeneT, (yHKUMOHAIbHAs TpyMIa,
paguKall, U30MEpPHUsi, U30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YTJIEBOAOPOBI,
KHCJIOPOJ, U a30TCOJAEpkAIIUE COCIUHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHs] CTPOEHUS
opranunyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalue B OCHOBE NOHMMAHHsS NPUYMHHOCTM M CHUCTEMHOCTH XHMMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JEATEIbHOCTU YEI0BEKA,

c(hOpPMUPOBAHHOCTh YMEHHI BBISABIATh XapAKTEPHBIC NPHU3HAKH TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA IMPHU
ONMCAaHHUH COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTAHUYECKUX COEAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BATh XMUMHYECKYI0 CHUMBOJIUKY JUIS
COCTABJICHHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dbopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMMHUYECKUX pEaKLuH,
W3TrOTaBJIMBaTh MOJIEIM MOJIEKYJI OPTraHMYECKUX BEUIECTB I WJUIFOCTPAUU HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAAJIC)KHOCTh H3YyUYEHHBIX
OpPraHMYECKMX BEIIECTB II0 HMX COCTAaBY M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CcoeluHeHuN (yriaeBOJOpOMAbI, KHUCIOPOJI M a30TCOAEpKallue
COEIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEAMHEHUS), JlaBaThb KM Ha3BaHUA IO
cucrematudeckor HomeHnkiarype (IUPAC), a Takke NPUBOIUTH TPUBHUAIBHBIC
Ha3BaHUS OT/AEJBHBIX OPraHUYECKUX BEIIECTB (ITWIEH, MPONWIEH, AalleTUJIEH,
STWJIEHTJIMKOJIb, TIULEPHUH, (eHOJ, (opMalbaerus, aueTajibAeru, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, IJIFOKO34,
bpykTO3a, Kpaxmall, IeJUTI0I103a, TJIUIHH);

c(OpPMUPOBAHHOCTh YMEHUSI OMNPENENSITh BHUABl XUMHUYECKOM CBSI3M B
OpraHUYECKUX COCINHEHUAX (OJMHAPHBIE U KPATHBIC);
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c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOKCHHUS TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh ~ yMEHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3NYecKue W XWMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATHJIEH, MPOIWJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, GeH30JI, METAHOJ, ATaHOJ, STUJICHIJUKOJIb,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHl, MypaBbUHAsl M YKCYCHas KHCIJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKlIHUil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YIJIEBOJIOPOIHOTO
Ceipbsi (He(dTh, TPHUPOAHBIM Ta3, Yyrojib), CIHOCOOBI WX MEPepadOTKH U
MPaKTUIECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHA TPOBOJUTH BBIUYMCICHUS TO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HCXOJHOIO BEIIECTBA WJIM MPOIYKTa
peakiMy IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HCXOJHBIX
BEILIECTB WM MPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHWH BIIAJIETh CUCTEMOW 3HAHWKA OO0 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMUU MPU U3YyUECHUU BEILECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJIETUPOBAHHUE),
UCIOJIb30BaTh CHUCTEMHBIE XWMUYECKUE 3HAHUS A MPUHATUS pEHICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIAaTh MTpaBuia MOJIb30BAHUS XUMUYECKOM
NOCYJI0O ¥ J1TabOopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXKE IMpaBHiIa OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITTOJIHEHHIO JTA0OPATOPHBIX
XUMHUUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBHITIOJHATh XUMHYECKHMA
AKCIIEPUMEHT (IIPEeBpAILEHHs OPTaHUYECKUX BEILECTB MPU HArPEBAHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KAaYECTBEHHBIE PEAKIUU OPTraHUYECKUX
BEIIECTB, JCHATypaIrus OCIKOB MPH HArpeBaHWM, IIBETHBIC PEAKIMH OCIKOB) B
COOTBETCTBHUM C TMPABWIAMH TEXHUKH OE€30MAaCHOCTH TpHU OOpaIeHuu C
BEIIECTBAMU U JAOOPATOPHBIM OOOpPYJOBaHUEM, MPEACTABIATh PE3YIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHH COOTBETCTBYIOIIMUX
peakuuii 1 GopMyIUpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XHWMHUUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeICcTBa MacCOBOMU
uHopmaruu, UuTepHeT u apyrux);
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chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1€JecO00pa3HOro TMOBEEHHUS B OBITY W TPYIOBOM JEATENbHOCTH B LEJAX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPY>KAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
OINACHOCTh BO3JECHUCTBUS HA KUBBIE OPraHU3Mbl OINPEICIEHHBIX OPraHHUYECKHX
BEIECTB, MOHUMasi cMbicn mokaszarens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIICHUS W TMPENOTBPALICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX M CIa0OBHIAIIMX OOYYAIOIIUMXCSl: YMEHHME UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMHUYeCKUX

bopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHUS Kypca «OOmas W HeopraHudecKas
XUMHS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYPbl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIISHUS TPAKTUYECKUX 3a1a4
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U IPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHHM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUU DJIEMEHT, aToM, W30TOom, S-, p-, d-
ANIEKTPOHHBIE OPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCICHMS, XMMUYECKAsl CBS3b
(KoBaJIeHTHas1, MOHHAs, METATMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasK PeIIETKa,
TAMNBl ~XUMHUYECKHX  PEAKUHWH, PACTBOpP, DJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUALMUSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKOM peaklMi, XUMHUYECKOE€ PABHOBECHE), TECOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHHSI MACChl BELIECTB, 3aKOH COXPAaHEHHS W MPEBPALICHUS] SHEPTUU
NpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN S3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CHUCTEeMHOCTH XUMHYECKUX SIBJIICHHH, (PAKTOJOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM MCIOJIb30BAHUM BXKHEHIITMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,
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c(OpPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIE MPU3HAKH TMOHITHIA,
yCTaHaBIMBATh UX B3aWMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX IPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHM HCHOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
coctaBieHus: (GOpMyNl BEIIECTB M  YpPaBHEHUH XHWMHUYECKUX pEaKLuH,
cucremarnueckyro HomeHkarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTIEJIbHBIX
HEOPraHWYECKUX BEIECTB (yrapHbl ra3, yIJIEKMCIBIM ra3, aMMHaK, ramiéHas
U3BECTb, HETalIEHAs! U3BECTh, IUTHEBAsA COJA, IUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUI OIPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IM4YHOIO COCTaBa, BUJ XMMHUYECKOU
CBsI3M (KOBaJICHTHAsl, IOHHAs, METAJUIMYECKasl, BOJAOPOHAs) B COCUHEHMSIX, THII
KPUCTAJUIMYECKON pEHIETKM KOHKPETHOIO BELIECTBA (ATOMHAs, MOJIEKYJISIpHasi,
WOHHAsl, METAJUIMYECKAs ), XapaKkTep Cpeabl B BOJAHBIX pacTBOPaX HEOPTraHUYECKUX
COCTUHECHUU;

c(hOpMHUPOBAHHOCTh YMEHHU YCTaHABJIMBATh IIPUHAJIEKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPENEIEHHOMY KJacCy/TrpyIine
COEIMHEHM (MPOCThIE BELIECTBA — METAUIbI U HEMETAJIJIbl, OKCUbI, OCHOBAaHUS,
KHUCTIOThI, aM()OTEpHBIE TUAPOKCUABI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOAUYECKOTO 3aKoHa Jl.
W. MenneneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYI0, OOBSCHUTEIBHYIO
Y IPOTHOCTUYECKYIO (DYHKIUY;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cucCTEMBI
xumudeckux snmeMmentoB JI. M. MennmeneeBa, MCHoNb3ysl MOHATHS «S-, p-, d-
DIIEKTPOHHBIE opouTanm, «OHEPreTUYECKue YPOBHW, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX JIEMEHTOB M MX COCIWHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHUX d51eMeHTOB 1. U.
Menpaeneena;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMHUYECKME CBOMCTBA HEOPraHMYECKMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHMYECKOW CBSA3M MEXAY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMYHBIM IPU3HAKaM (YUCIIy M COCTaBy pEarupyrolliydx BELIECTB, TEIIOBOMY
3peKTy peakuuu, U3MEHEHUIO CTEIEHEH OKUCIEHMs AJIEMEHTOB, 0OpaTUMOCTH
peakuuy, y4acTHIO KaTajlu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHM COCTaBISATh YPaBHEHHS PEaKUUil pa3iIMuHbIX
THUIIOB, TIOJTHBIE M COKpPAILIEHHBIE YPABHEHUSI PEAKIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUHU UAYT JO KOHIIA,;
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c(OpMHUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KaueCTBEHHBI COCTAaB pPa3jIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIIO3HABAThH
OMBITHBIM IYTEM MOHBI, IPUCYTCTBYIOUINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OpPMUPOBAHHOCTh ~YMEHHM  PAacCKpbIBaTh CYIIHOCTh  OKUCJIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUN IMOCPEICTBOM COCTaBJIEHMSI DJIEKTPOHHOIO OasaHca
ATUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKuu OT Pa3NUYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHMUYECKHUE IPOLECCHI,
JeKaliie B OCHOBE IPOMBIIIJIEHHOTO MOJyYE€HUs CEpHOM KHUCIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUH 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUHUCICHHUSI C HCIOJIb30BAHUEM
HOHSATHS «MaccoBas J0Js BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUM ra3oB
IPpU XUMHUYECKUX PEAKLUSAX, MACcChl BEIIECTBA WM 00bEMA ra3oB MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3(p(dexTa peaklund Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUsI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHUI COOJIOATh MTpaBUIIa MOJIb30BAHUS XUMUYECKON
nocyAoi M J1abOpaTOpHBIM O0OpYIOBaHMEM, a TaKXKe IpaBuia OOpallleHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU MO BBIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh M BBINIOJHATh XHUMHUYECKUN
HKCIEPUMEHT (Pa3yIoKEHHE MEPOKCHIA BOAOPOAA B IPUCYTCTBUM KaTalu3aropa,
ONpEIEIeHUE Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBIO YHHUBEPCAJIBLHOIO
WHAMKATOPa, BIHUSHUE Pa3jIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaklvu,
peakuu MOHHOTO OOMEHa, KAaueCTBEHHbIE PEakIuu Ha Ccyibdar-, kKapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHMS, PEILICHHE SKCIIEPUMEHTAIBHBIX 3aJad I10
temaM «Metamis» U «HemeTtannsl») B COOTBETCTBUM C IpaBWIAMU TEXHUKHU
Oe3omacHOCTH IpU OOpAIllEHNHU C BEIIECTBAMH U JIa0OpaTOPHBIM 000pYAOBaHUEM,
OPEICTaBISITh PE3yJIbTaThl XUMHYECKOrO JKCIepuMeHTa B (opme 3amucu
YPaBHEHUI COOTBETCTBYIOLIMX PEAKUUIl U (OPMYJIMPOBATH BBIBOJBI HAa OCHOBE
ITUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 Pa3HbBIX MCTOYHHUKOB (CPEICTBa MAacCOBOM
KOMMYHHUKaI, UHTEpHET U ApYyTUX);
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chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1€JecO00pa3HOro TMOBEEHHUS B OBITY W TPYIOBOM JEATENbHOCTH B LEJAX
COXpPAaHEHUSI CBOETO 3I0POBbS M OKPY>KAKOUIEH IMPUPOAHON Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3MBbI ONPENEIIEHHBIX BEIIECTB, IOHUMAs
cvbicn mokaszarens IIJIK, moscHaTe Ha mpuMepax cHnocoObl YMEHBIICHHUS U
NPENOTBPALIEHUS UX BPEIHOTO BO3AECHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00ydaroumxcsi ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIALIIMX OOYYalOIIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMHUYeCKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

28

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne o/ Kontpoabnbsie  IlpakTHueckue
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes:
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4YecKOi XUMHUH
[Ipenmer oprannuyeckoit Xumuu. Teopus
1.1 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazaeny 3
Pasnen 2. YraeBoaopoabl
2.1 [IpenenbHbIE YIIIEBOAOPOIBI — AJTKAHBI 2
29 HenpenenbHbie yraeBogopoabl: aJKeHbI, 6 |
QJIKAUEHBI, aJTKUHbI
2.3 ApOMaTHYECKHE YTIIEBOAOPOIbI 2
54 [IpupoiHbIE HCTOYHUKH YTJIEBOJIOPOJOB U 3 |
uX nepepadboTka
Hroro no pazneny 13
Paznen 3. Kucinopoacoaepxaiiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
19 Anpaerunpl. KapOOHOBBIE KUCTIOTHI. 7 1
Crnoxxnble dUpPBI
33 VYrieBoib 3 2
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Nroro no pazaeny 13
Pasnen 4. A3oTconepxamme opraHudecKne coelMHeHUus1

4.1 AMUHBI. AMUHOKUCTOTHL. benku 3
Hroro no pazgeny 3
Pa3znen S. BbicokoMoJIeKyJ/JISIpHbIE COeIUHEHUSA

5.1 ITnactmaccel. Kayuyku. Bonokna 2
Uroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanMeHnoBaHMe pa3e/ioB U TeM undposbie
Ne ni/m P Kontpouabnbsie IIpakTnueckue (mupp )
NPOrpamMMbI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenune atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUuMHYECKUX 3
anemenToB /[. 1. Menaeneesa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
) BEILIECTB
1.3 XUMHYECKUE PEAKLUU 6 1 1
Nroro no pazaeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Meramnsl 1
2.2 Hewmeramnsl 1 1
)3 CBsi3b HEOPTaHUYECKUX U OPTraHUUECKUX )
) BEILIECTB
Hroro no paszneny 17
Pa3zgen 3. XuMus 1 :Ku3Hb
3.1 XuMus U )KU3Hb 4
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

31

Ne

n/n

Tema ypoka

Koan4yecTBo 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThbI

Jlara
U3yYeHHS

DJIEeKTPOHHBIE
uugpossie
o0pa3oBaTtejibHbIE

pecypchl

IIpeamer opran4ecKko XuMuu, eé
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OpraHUuYECKUX
coequHenuit A. M. Bytneposa, eé
OCHOBHBIE 10JIOKEHHUS

[IpencraBienue o KiaccupuKaun
opranuyeckux BeniecTB. Homenknatypa
(cucremaTuyeckasi) U TpPUBUAIbHBIC
Ha3BaHUs OPraHUYECKUX BEILIECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PST

Meran 1 3TaH — npocTenIIre
MPEACTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA

OTWIEH U MPONUJIEH — MPOCTEUIIINE
MIPEICTaBUTENH aJTKEHOB

[TpakTuyeckas padora Ne 1. «Ilomyuenue
JTUJICHA U U3YYEHUE €r0 CBOKCTB)

Ankaguenbl. byranuen-1,3 u
meTunoyTanuen-1,3. [lonyuenue
CUHTETUUYECKOTO KayuyKa ¥ pE3UHbI
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10

AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,
TOMOJIOTMUYECKUH Psil. ALETHIIEH —
IIPOCTEUILINN NTPEICTaBUTENb AIIKUHOB

11

Brrunciienus o ypaBHEHHIO XUMHYECKON
peakuuu

12

ApeHbl: 6eH3011 1 TOIYO0J. TOKCHYHOCTh
apeHoB

13

I'eneTnueckas CBsI3b yIII€BOJOPOAOB,
MPUHAUISKALUX K PA3IMYHBIM KJlaccaM

14

[TpupogHBIE HCTOYHHUKH YTIEBOIOPOIOB:
TIPUPOJIHBIN Ta3 U MOMyTHHIC He(TIHBIC
ra3bl, HeTh U IPOJYKTHI €€ repepaboTKH

15

[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:
TIPUPOJIHBIN Ta3 U MOMyTHHIC He(TIHBIC
ra3bl, HeTh ¥ IPOIYKTHI €€ repepaboTKu

16

KonrtponsHas pabota no pasueiy
«YTIIEBOAOPOABD)

17

[IpenenbHbIe OTHOATOMHBIC CITUPTHI:
MeTaHoJ U 3Tanoi. Bonopoanas cBs3b

18

MHOr0aTOMHBIE CIIUPTHI: ATHJICHTIIMKOJIb U
TJIMIICPUH

19

@DeHOJI: CTPOCHUE MOJIEKYJIBI, (PU3NYECKHE
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE

20

Anpaerunpl: GopMasibIeTUI U
arneTanbaerun. AleTon

21

OHOOCHOBHBIE TIPEIeTbHBIC KAPOOHOBHIE
KHCJIOTHI: MypaBbHHAs U YKCYCHast
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22

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

23

CTeapI/IHOBaH n OJICMHOBasA KHCJIOThI, KaK
IpEaACTAaBUTCIIN BBICHINX Kap6OHOBI)IX
KHCJIOT

24

MBpbL1a Kak COJTU BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JSHCTBHE

25

CroxHble 3(upbI KaK MPOU3BOAHbIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

XKupsr: ruaponus, mpuMeHeHue,
OunoJsornueckasi pojb )KHPOB

27

VYTneBobl: cOCTaB, Kiaccu(uKarms.
Baxwuelinme npeacraBuTeNu: rioKo3a,
bpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak IpupoHbie
MOJIUMEPDI

29

KonTponbHas padora o paszeny
«Kucnopoacoaepxkamye opraHu4ecKue
coequHEHU/ Beepoccuiickast
poBepouHas pabota

30

OO11as XxapaKTepUCTHKa a30TCOAEPIKALIUX
OpTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas mpoBepouHas paboTa

31

AMWHBI: METUJIAMHWH U aHUJIMH

32

AMUHOKHCIIOTHI KaKk aM(pOTepHbIe
OpPraHUYECKUE COCTUHEHHUSI, UX
ounonoruyeckoe 3Hauenue. [lenTunel.
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benku kak npupoHbIe
BBICOKOMOJICKYJIAPHBIC COCAUHCHU A

OCHOBHBIE TTOHSITHS XUMHH

33 BBICOKOMOJIEKYJIIPHBIX COETUHEHUI l
OcCHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COCAMHECHUMN. 1
[TnacTmaccel, kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME
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11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoasnubie IIpakTuyeckue
n/n Bcero u3ydyeHusi ~ oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl

XUMUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs
KOH(UTypaIysi aToOMOB

[Tepuonnueckuii 3akon u [lepronnueckas
cUcTeMa XUMUYECKUX 3j1eMeHTOB []. U.
MeneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPUEHN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMUYECKUX AJIEMEHTOB U UX COCIMHEHHH 1O
rpynmnam u nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3eMeHToB J[.1. MeHaeneeBa B
Pa3BUTUU HAYKU

CrpoeHue BemecTBa. XUMUUECKast CBsI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3U. BonopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenennb okucieHusa. Benlectna
MOJICKYJISIPHOT'O U HEMOJICKYJISIPHOT'O
CTpOEHUS

[ToHsTHE O TUCIIEPCHBIX CHCTEMaX.
HcTuHHBIC ¥ KOJIOUTHBIC PACTBOPEI.
MaccoBas J10J1s1 BEIIECTBa B paCTBOpE
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Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX CoeMHEHUN. [ eHeTnueckas
CBSI3b HEOPTraHUYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Kiaccudukanmss XuMuaeckux peakiuii B
HEOPraHWYECKON M OpraHUYeCKON XUMHUH.
3aKOH COXpaHEHMs MACChI BEILIECTB; 3aKOH
COXpaHEHU U IIPEBPAIIECHNS SHEPTUH IIPU
XUMHYCCKUX PCAKIUAX

CxopocTts peaknuu. OOpaTuMbIe PEaKIiui.
XHUMUYECKOE PAaBHOBECHE

10

[TpakTrueckas padota Ne 1. « Bnustaue
pa3auYHbIX (JaKTOPOB HA CKOPOCTh
XUMHYECKON PEaAKIIUN»

11

QHCKTpOHI/ITI/I‘IeCKaH JAUCccoualius. HOHSITI/IG
0 BogopoHoM mokasarene (pH) pactBopa.
Peakiiun nonHoro oomeHa. I'maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKMCIINTEIIFHO-BOCCTAHOBUTEIbHEIC
peakiuu. [TousTre 00 3nekTponuze
pacIuIaBOB U PacTBOPOB COJEH

13

KonTtponbHast pabota 1o pasuery
«TeopeTqucmfle OCHOBBI XUMHUI»

14

Meraiel, ux nosioxenue B [lepuoanyeckoit
CHCTEME XMMHUYECKHX deMeHToB []. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. OOmue pu3nvdecKkrue CBOMCTBa
MCETAJIJIOB
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15

CruiaBbl METAIOB. DIEKTPOXUMUYECKUH P
HaIpsHKEHUN METaJuIOB

16

XUMHYeCKHe CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, Kajaui, KaJabIlluid, MarHui,
ATIOMUHUNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJe3a U UX
COCTMHEHUN

19

[TpaxTrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTATBHBIX 3aa4 10 TeMe
«Metamisn"

20

HewmeTamiel, ux MOJIOKEHHUE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB /1. 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

DU3NYECKUE CBOMCTBA HEMETAIIJIOB.
AmnoTponusi HeMETauIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yriepoa)

22

XHUMHYECKUE CBOMCTBA FAJION€HOB, CEPhI U UX
COEIMHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, pocdopa U ux
COETUHEHUN

24

XHUMHYECKUE CBOMCTBA yIJIEpO1a, KPEMHHUS U
UX COeOUHEHNN

25

IIpuMeHeHre Ba)XHEUIINX HEMETAJIOB U UX
COEIMHEHUN

26

O06001IeHre ¥ cucTeEMaTH3alus 3HaHNUH 110
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TeMe «Hemertamiely. Berauciaenus mo
YpaBHEHUSAM XUMUYECKHUX PEAKUIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTrueckas padota Ne 3. «Pemenne

27 AKCIEPUMEHTAIBHBIX 33724 MO TEME 1
"HemeTamsl"»

)3 KontponbHas padota mo temaM «MeTayibhy |
u «HemeTamibi»

29 Heopranuueckue 1 opranndeckue KUcaoThl. )
Heopranuueckue u oprannueckiue OCHOBAHUS
AMdoTepHbIE HEOPTAaHUYECKUE 1

30 OpraHUYecKre CoOeTMHECHUS. | eHeTnueckast 1
CBSI3b HEOPTaHUYECKUX U OPTaHUUYECKUX
BCIIECTB
Ponp xuMun B 00eciedeHU SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON O€30TaCHOCTH, 1
Pa3BUTUHU MEAUITUHBI
[IpencraBnenus 00 0OMUX HAYYHBIX

32 MPUHIIMIAX TPOMBIIIJIEHHOTO MOJyYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MaTEPUATIOB 1

34 XuUMUA U 370pOBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBbBI

10 KIIACC

Kon
NpoBepPsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

1

TeopeTnyeckue OCHOBBI OPraHUYECKOW XUMHUH

1.1

CdopMUpPOBAaHHOCTH TPEJACTABICHUNH O XMUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBl MHpa, POJM XHUMHUU B I[O3HAHUU
SBIIGHUW TIpUPONBI, B (OPMHPOBAHUHM MBIIUICHUS U KYJIBTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOW ISt
pelieHus] TPAKTHYCCKUX 3a7ad M IKOJOTHYECKHM OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3JIOPOBBIO M IPUPOTHOM cperie

1.2

Bnagenue cucremMoll XMMUYECKMX 3HAHHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIue MTOHSTHS (Momnekyra, BaJICHTHOCTb,
3IEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCIICHHS, XMUMHYECKasi CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSPHBIA OO0BEM, YIIEPOAHBINA CKETeT,
(yHKIMOHATBHAS ~ TPYyIIa,  paadKal,  H30MEpHUs,  H30MEPHI,
TOMOJIOTUYECKUH PSAJ, TOMOJIOTH, YTIJEBOJAOPOJbI, KHCIOPOA- |
a30TCcoJepXkKAIUe COSAMHECHUS, OWOJIOTMYECKH AaKTHBHBIC BEIIECTBA
(yrieBompl, KUPBI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHUsI OopraHmueckux BemecTB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3BIK XUMHUH, (HaKTOIOTHUECKUE
CBEICHHUS O CBOWMCTBAaX, COCTaBe, TMOJIYYCHUHM © O€30IMacHOM
WCMOJIb30BAaHUM BAXKHEHIIMX HEOPraHWYECKUX U  OPraHUYECKUX

BCIIICCTB B 6I>ITy u HpaKTI/I‘{eCKOﬁ JCATCIbHOCTH YC€JIOBEKaA

1.3

ChopmupoBaHHOCTh yYMEHHM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATHIA,  YCTAaHABIMBATh WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHITUS MpPH ONHCAHUM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTraHMYECKUX COCTUHEHUN

1.4

c(OPMHPOBAHHOCTh YMEHUN HCIOJIb30BATh XMMUYECKYIO CHUMBOJIHKY
IUIE  COCTABIICHHSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYeCKHX BEHIECTB M  YpPaBHCHUU
XUMHUYECCKUX peaKL{Hﬁ, HU3T0TaBJIMBATb MOJCIIN MOJICKYJI OPTraHUYCCKUX
BCIICCTB JIsI WJUIIOCTPALIMKA UX XUMHYCCKOI'0 U IMPOCTPAHCTBECHHOI'O

CTPOCHUS
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1.5

ChopmupoBaHHOCTh ~ YMEHHHM  yCTaHaBIMBaThb  MPUHAJJIEKHOCTD
M3YYEHHBIX OPraHMYeCKHX BEILIECTB IO HUX COCTaBy U CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymnrme) COeAMHEHHH (yrJIeBOIOPOMbI,
KHUCJIOPOJIT U a30TCOoJIepiKalllue COEAMHEHUs, BBICOKOMOJEKYISPHbBIC
COEIMHEHMs), JaBaTh UM  Ha3BaHUA [0  CHCTEMaTHYEeCKOU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCT YMEHUS OINpPEAEATh BUAbI XMMHYECKON CBSI3U B

OpPraHMYECKUX COEAMHEHUAX (OAMHAPHBIE U KPATHHIE)

1.6

ChopmupoBaHHOCTh  YMEHHS NPUMEHATH: TIOJIOKEHUS  TEOpUHU
CTpoeHusi opranudeckux BemiectB A.M. BytnepoBa st oO0bsicHeHHS
3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH

COXpaHCHUA MaCChl BCIICCTB

VYrneBomopoasl.  Kucnoponcoxmepxkamme ¥ a30TCoIepiKaline

OpPraHNn4€CKUEC COCAUHCHU. BBICOKOMOJ'IGKYJ'IHPHI:IC COCAMHCHUS

2.1

ChopMupoBaHHOCTh YMEHHH NPUBOIUTH TPUBUAIbHBIC Ha3BaHUS
OTIENbHBIX OPraHMYECKHUX BEIIECTB (ITWJICH, MPOMMIIEH, ALETHIIEH,
STUJICHIVIMKONb, TIULEPHH, (eHod, (QopManblIerni, aueTaabAerun,
MypaBbHHas KHCIOTa, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHCIIOTa,
CTeapMHOBasl KHCJOTa, TJIOKO3a, (pPyKTO3a, Kpaxmali, IeJuIioio3a,

TJIAIIHH)

2.2

ChopMUpOBAaHHOCT YMEHHH XapaKTepHU30BaTh COCTaB, CTPOEHUE,
¢usznyeckue M XUMHUYECKHE CBOWCTBAa THUIHMYHBIX MpeICTaBUTENEH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEHIECTB (METaH, 3TaH, ATHUJICH,
MPOMUJICH, aleTwieH, OyramueH-1,3, mermnOyraauen-1,3, OeH3odm,
METaHOJI, 3TAHOJ, 3TUJICHIJIMKOIb, TVIMLUEPHH, (EHOJ, aleTaabAerus,
MypaBbUHAsg M YKCyCHas KHUCJIOTBI, TJIIOKO3a, Kpaxmaj, IeJUIr0J03a,

aMUHOYKCYCHasl KUCJIOTa)

23

ChopmupoBaHHOCTh YMEHHSI HILIIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXIYy  TUIOUYHBIMU  TPEICTAaBUTEISIMA  Pa3UYHBIX  KJIAcCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSIMH COOTBETCTBYIOIINX XUMUYECKUX

peaxkuii ¢ UCTIONb30BAaHUEM CTPYKTYPHBIX (hopMy

24

CdhopMupoBaHHOCTH yYMEHUS XapaKTepU30BaTh UCTOYHUKHU
YTJIEBOJIOPOIHOTO CHIPhs (HEPTh, IPUPOAHBIN Ta3, Yrodib), CIOCOOBI MX

nepepaboTKU U MPAKTHUECKOE TPUMEHEHHE TIPOIyKTOB IIepepaboTKU

XUMUS U KU3Hb. PacuéThbl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaxX HAYYHOT'O IMMO3HAHHA, UCITIOJB3YCMbIX B XUMUU IIPU U3YUCHUU
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BEIIECTB W XUMHUYECKUX SBIECHUU (HAOMIONCHHWE, W3MEpPEHHE,
AKCIICPUMEHT, MOJICIIUPOBAHNE), HCIIOJI30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHWS [ TPUHITHS PEUICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTyalHiIX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM

3.2

ChopMupoBaHHOCTh YMEHHUH COONIOJAaTh MpaBUiIa  IOJB30BAHMA
XMUMUYECKOH MOCYAOH M J1abOpaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe
npaBuiia OOpaIIeHUs ¢ BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMU

10 BBIIIOJTHCHUIO J'Ia60paTOpHHX XHUMHUYCCKUX OIIBITOB

33

CdopMUpOBaHHOCTh YMEHHH IJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN
OKCIICPUMCHT (HpeBpaH_ICHI/ISI OpPraHn4CCKUX BCIICCTB IIPpU HAI'PECBAaHUU,
MOJIYUCHHUC 3TUJICHA U U3YUYCHUC CT'O CBOﬁCTB, Ka4YCCTBCHHLIC pCaKIUU
OpPraHMYECKHUX BELIECTB, JCHATypalus OEIKOB IpU HarpeBaHUH,
LBETHbIE peaklUuu OENKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKU
0e30macHOCTH TpH OOpalleHMH C BELIECTBAMU U JIa0OpaTOPHBIM
o0opyoBaHuEM; MPEACTABIIATH pe3yyibTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX

peakuuii 1 GopMyIUpOBaTH BBHIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BHIYMCIECHUS 110 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJTUYECTBA UCXOAHOIO BEIIECTBA WM
MPOAYKTA PEAKLUH 0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJIHOTO

U3 UCXOJHBIX BEILECTB WM IPOIYKTOB PEAKIIMH)

3.5

CdhopMupoBaHHOCTD YMEHUI KPUTHYECKH AHAIU3UPOBATH
XUMHUYECKYI0 HH(QOpMAIMIO, IMOJy4aeMyl M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoi nHpopmaruu, ceth UHTEpHET U pyrue)

3.6

ChopmupoBaHHOCT, yMEHUU COOMIOAATh IMpaBHJIa HSKOJIOTMYECKU
1enecoo0pa3Horo TMoBeIeHUs B OBITY U TPYNOBOW [EATEIbHOCTH B
LEIAX COXPAaHEHMs CBOErO 3J0pPOBbS U OKpPYXKAlOLEH NPUPOIAHOU
Cpelbpl, OCO3HaBaThb OMACHOCTb BO3JCHCTBUS HA XUBBIE OPTraHU3MBI
ONpeeNEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAsl CMBICI MOKa3aTess
I[IIK (mpenenpHO AOMYCTUMOM  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3I[€ﬁCTBPIH Ha OpraHu3M YCJIOBCKaA

11 KJTACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHEro o01ero 06pa3oBaHus
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pe3yJabTara

1

TeopeTndyeckre OCHOBbI XUMUU

1.1

Brnagenue cucrteMod XMMHMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralolIMe  MOHATUS  (XMMMUYECKHMH  JJIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIM aTOMOB,
HMOH, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAsi Macca, MOJSPHBIN
00bEM, KpUCTAIMYECKas pemeETKka, THIBI XUMHUYECKUX PpeaKIui
(OKHCIUTENbHO-BOCCTAHOBUTENNbHbBIE, 3K30- U JHIOTEPMUYECKHUE,
peakiu HOHHOTO OOMEHA), pacTBOP, AJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOIIUTUYECKAs ~ JUCCOLMALUSA, OKHUCIUTENb, BOCCTAaHOBUTEIND,
CKOpPOCTh XMMUYECKON DPEaKLMU, XUMUYECKOE PAaBHOBECUE); TEOPUU U
3aKOHBI (TEOPHUS SIEKTPOJUTHUCCKON aucconuanuu, llepuoamueckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpPaHEHUSI MACChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJY4YeHMH U OE30MacCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY U MPAKTUYECKOM JAEATeNIbHOCTU

YECJIOBCKa

1.2

ChopmupoBaHHOCTh yYMEHUN BBISBISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBSI3b HM3YUYEHHBIX TMOHSTHI, MPUMEHATH COOTBETCTBYIOILIUE
MOHATUS TIPU ONHMCAHMM CTPOEHUSI M CBOMCTB HEOPraHUYECKUX
BEUIECTB W MX MPEBpAllleHU; BBIABIATH B3aWMOCBSI3b XHMHUYECKUX
3HAHUU c MOHITUSIMH u Mpe/ICTaBICHUSIMHU IPYTUX

CCTCCTBCHHOHAYYHBIX NPCAMCTOB

1.3

BnajgeHne OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHUS BEIICCTB M
XUMHUYECKUX sBIICHUN (HaAOIMIOJeHWE, W3MEPEeHUEe, OKCIEePUMEHT,

MOJIEJIUPOBAHUE)

1.4

ChopmupoBaHHOCTE yMEHUN OMPEACNATh BAJICHTHOCTh W CTEICHb
OKHCJIEHUSI XWMHYECKHX DJIEMEHTOB B COEAUHEHUSX Pa3JIUYHOIO
cocTaBa, BHJl XUMHYECKOW  CBsi3W  (KOBaJeHTHas, HOHHaf,
MeTaJuIM4ecKasi, BOJIOPOHAsI) B COCIMHEHUSIX, TUIl KPUCTAILTMYECKON
pEemIéTKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJEKYJsIpHas, MOHHAS,

MeTaJuTHIecKas)

1.5

ChopMupoBaHHOCTh YMEHUI OMpEAETATh XapakTep cpelbl B BOIHBIX

pacTBoOpax HEOPTaHUYECKUX COCTUHCHUI

1.6

ChopmupoBaHHOCTE  yMEHHUS  KJIAcCH(UIUPOBATH  XUMUYECKUE

peaKuuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCIy M COCTaBYy pearupyromimx
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BEIIECTB, TEIUIOBOMY d(deKTy peakiuu, HW3MEHEHUI0 CTeneHen
OKHCIICHHS ~ JJIEMEHTOB,  OOpaTHMOCTH  PEaKIWH,  YYaCTHIO

KaTajiu3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHHMA COCTAaBJISATh ypaBHEHUS  pPEaKIUi
pPa3JIMYHBIX TUIIOB, IIOJHBIE U COKpPAIlEHHBIC YPAaBHEHUS pEAKLUN
MOHHOTO OOMEHA, YUHUTHIBAsl YCIOBHS, IPH KOTOPBIX 3TH PEAKIIMH UIYT

JI0 KOHIIA

1.8

CdopmupoBaHHOCTh YMEHUHN NMPOBOIUTH PEAKIUU, MOATBEPKIAIOLINE
KaueCTBEHHBIH COCTAaB  pa3jMYHbIX HEOPraHMYECKUX  BEIIECTB,
pacno3HaBaTh OMBITHBIM IMYTEM HOHBI, MPUCYTCTBYIONIME B BOJHBIX

pacTBOpax HEOPraHMUYECKUX BEIIECTB

1.9

CdhopmupoBaHHOCT, YMEHHI PACKpBIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOTO OaaHca TUX PEeaKInui

1.10

CdhopmupoBaHHOCTE yMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOHN peakly OT pa3inyHbIX (PaKTOpOB

1.11

ChopMUpPOBAaHHOCTL yMEHUH  OOBSICHATH  XapaKTep CMEIICHUS
XHUMHAYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBUS

(mpunun Jle aTenbe)

OOu1ast 1 HeOpraHMYECKask XUMHSI

2.1

CdopMUpOBaHHOCT YMEHHMI pacKpbIBaTh CMbICH [lepumomnueckoro
3aKOHA A.N. MenaeneeBa u JIEMOHCTPHUPOBATh €ero
CUCTEeMAaTHU3HUPYIONIYI0, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIH

2.2

CdopmupoBaHHOCTH YMEHUI XapaKTepPU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKUX »dJieMeHTOB 14 mnepuoaoB Ilepuoanueckoi
cucTeMbl xuMmMuueckux dneMmeHToB J[.M. MeHneneeBa, uCHob3ys
NOHATUSL «S-, p-, d-dJEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKUE
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMWCTB
XUMHUYECKHUX AJIEMEHTOB M MX COEAUHEHUH IO MEepUojaM U Ipynnam

[Tepuoanueckoit cucremsl XuMHUeCKuX 31eMeHToB .M. Menneneesa

23

CdopMUpOBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HCOPraHNYCCKUX BCHICCTB Pa3JIMYHBIX KJIACCOB,
MOATBCPIKIAATH CYHICCTBOBAHUC TeHEeTUYECKOU CBA3U MCKOY
HEOPTaHMYECKUMH  BEIIECTBAMH  C  [OMOMIIBIO  ypaBHEHHM

COOTBCTCTBYIOIINUX XUMHUYCCKUX peaKL[I/II\/'I

24

ChopmupoBaHHOCTP ~ YMEHUH  yCTaHaBIWBAaTh  MPUHAAJICKHOCTH
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HEOPTaHMYECKUX BEMIECTB 10 MX COCTaBY K ONPEACIEHHOMY KIIAcCy
(rpynme) coenrHEHUH (MPOCTHIC BEIIECTBA — METALIBI U HEMETaJLTHI,

OKCH/JIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTepHbIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTb YMEHUH HCIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY
UL coCTaBleHHS (OPMYJT BEIIECTB W YPAaBHEHUH XHUMHMYECKHX
peakuuii, cuctemarnueckyro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHUS OTJCIIBHBIX HEOPraHMYeCKUX BelecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMMaK, raméHas W3BECTb, Herali€éHass H3BECTb,

MUTHEBAS COJIA, TUPUT U IPYTHE)

2.6

CdhopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB,
MOATBEP)KIATh  CYLIECTBOBAHHWE  TE€HETUYECKOW  CBS3M  MEXIy
HEOpPraHUYECKUMU BEIIECTBAMHU c MOMOUIbI0  ypaBHEHUM

COOTBCTCTBYIOIINUX XUMHUYCCKUX peaKLII/II\/'I

2.7

CdopMUpOBaHHOCTh YMEHHUH TUIAHUPOBATH W BBITIOJHITH XUMHYECKHUI
JKCIEPUMEHT (pa3fioKeHHe TMEepOKCHIa BOAOpPOAA B MPUCYTCTBUHU
KaTaJau3aTopa, ONpEAEICHUE CpPEeAbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIBLHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMHYECKOM peakluuu, peakIud HOHHOTO oOMeHa,
Ka4yecTBEHHBIC PEaKLUHU Ha Ccynb(dar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTUOH aMMOHMUs, PCHICHUC JSKCICPUMCHTAJIBHBIX 3a4da4d IO TEMaM
«Meramne» u «Hemeraniasl») B COOTBETCTBUH C MPAaBHJIAMU TEXHHUKHU
0€30IacHOCTH TIPU OOpaIllEeHWH C BEIIeCTBAaMU H J1abOpaTOpPHBIM
obopypoBaHuEM; MPEACTABIIATh pe3yibTaThl XUMHUYECKOT'O
SKCIepUMEHTa B (OpME 3alKMCHh YpPaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIUpPOBaTH BBIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB

2.8

ChopMuUpOBaHHOCTh YMEHHH COONIIOJATh TpaBHWJA ITOJB30BAHUS
XUMUYECKOH TOCY/IOM M J1abopaTOpHBIM OOOpYJOBaHUEM, a TaKKe
npaBuja 0OpaleHHs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSAMU

110 BBIIIOJTHCHHUIO na6opaTopHHx XUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepuU30BaTh  XUMHUYECKHE
MPOILIECChI, JIeKAIIHe B OCHOBE MPOMBIIIJIEHHOTO IMOJIYYEHUsS CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke c(POpMHPOBAHHOCTH IMpEACTaBICHHUI 00
OoOImMX HAy4YHBIX MPHUHIMIAX M  SKOJOTHYECKHX MpobieMax

XUMHYCCKOT'O IMPOU3BOJACTBA

XUMUS U KU3Hb. PacuéThbl

3.1

CdhopmupoBaHHOCTH TPEACTABICHUH O XUMHUYECKOW COCTaBISIOMICH
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€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, pOJM XHMHHM B IIO3HAHUHU
SBIIGHUW TPHUPONABI, B (POPMUPOBAHWU MBIIUICHUS € KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOM st
pelleHrsT TPAKTHYECKUX 3alad U JKOJOTUYECKH OOOCHOBAaHHOTO

OTHOIIICHHS K CBOEMY 3JIOPOBBIO M IIPUPOTHOM cperie

3.2

CdopMupoBaHHOCTH YMEHUHI KPUTHUYECKU aHAJIU3UPOBATH
XMUMHYECKYI0 HH(OpMaIio, MOJy4aeMyl0 W3 Pa3HbIX HMCTOYHHKOB

(cpeacTBa MaccoBOW KOMMYHHKAIUH, ceTh VIHTEpHET U JIpyrue)

3.3

ChopmupoBaHHOCTh yMEHMH COOMIOJATh TMpaBUia SKOJOTUYECKH
11eJ1IecO00pa3HOro MOBEeNEHUSI B OBITY M TPYJOBOH JEATEIHHOCTH B
LENAX COXPAHEHUsS CBOETrO 3J0POBbS M OKPYKAIOIMIEH NPUPOIHOU

cpensbl

3.4

OCO3HaBaTI> OITIaCHOCTHb BOSI[GﬁCTBPISI Ha JKHUBBIC OpFaHI/I3MBI
ONpeAeIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens [IJIK, noscHaTh
Ha TIpuUMepax CrocoObl YMEHBIIICHUs U TIPEAOTBPAICHUS UX BPEIHOTO

BO3I[€ﬁCTBPI$I Ha OPraHu3M YCJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUU IIPOBOJIUTH BBIYMCIICHUS c
HCIOJIb30BAaHUEM MOHSTHS «MaccoBas [J0Ji BEILECTBA B PACTBOPEN,
OOBEMHBIX OTHOIIEHHH Ta30B MPHU XUMHUECKUX PEaKIHUAX, MaCChI
BellecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIUH BEIIECTB,
TeIuI0Boro 3¢ (dexra peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl

BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUN




46

ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeopeTnyeckue OCHOBBI OPTraHUYECKOW XUMHUHU

1.1

[Ipenmer opranuueckoil XWMuU: €€ BO3HMKHOBEHHUE, pa3BUTHE W 3HAYCHHE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUSI OPraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CtpykTypHble (GOpPMYJIBl OpPraHUYECKUX BemecTB. [oMonorus, H30Mepus.
XuMHYecKasi CBSA3b B OPraHUYECKUX COCJUHEHUAX — OJIMHApPHBIE U KpPATHbIC

cBs3u. [IpencraBienue o kinaccudukay OpraHMuecKUX BEIIeCTB

1.3

Homenkiiatypa opraHuyeckux COEIMHEHHH (CHCTeMaTUyecKasl) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEHUIITNX HpC,I[CTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

YrieBogopobl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — mpocTelme
MPE/ICTaBUTENIN aJKaHOB: (U3MUECKHEe M XUMHUYECKHE CBOWCTBA (peakiuu

3aMCIICHUA U I‘OpeHI/IH), HaXOXXIACHUC B IPUPOAL, MMOJTYYCHHUC U TPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHME, FOMOJIOTMYECKHH psf. DTWIEH W NPOIWIEH —
NPOCTEUIINE TPEACTABUTEIN AIKCHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAIUN, OKHUCICHHUS U

MOJINMEPU3AIIH ), TOyUYEeHUE U IPUMEHEHHE

23

Ankanuensl: Oytaamen-1,3 u wMetunOyramueH-1,3: cTpoeHHE, Ba)KHEHIITHE
XUMHUYECKHUE CBOMCTBA (peakius moaumepusanun). [loaydyeHne CHHTETHYECKOTro

Kay4dyKa U PE3UHBI

24

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUN psll. ACTHIICH —
MPOCTEHIINIA TPECTABUTENb AIKHHOB: COCTaB, CTpOeHHE, (U3MUYECKHe U
XMMHUYECKHE CBOMCTBA (peakluy TUAPUPOBAaHNUs, FAJIOT€HUPOBAHMS, THAPATALIUY,

TOpEeHMUs ), OJyuYeHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3MUYECKHE W XHUMHYECKHE CBOWCTBA
(peakuuy raJoreHMpOBaHMs U HUTPOBAHUS), MOJTyUYeHHE U IpuMeHeHue. Tomyou:
cocTaB, CTpoeHue, (U3MYecKkue ¥ XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOrcCHUpOBaHUA U HI/ITpOBaHI/IH), IMOJIy4YCHHUC M MPUMCHCHHC. TokcHYHOCTH
apeHoB. ['eHeTHyeckas CBsI3b MEXAY YIJIEBOJAOPOJAaMH, MPUHAUICKAIIUMUA K

Pa3IMYHBIM Ki1acCcaM
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2.6

[TpupoaHble HCTOUHUKY yIiIeBo0opo0B. IIpupoaHblil ra3 u nonyTHsle HEPTAHBIE
ra3el. Hedptp u e€ mpoucxoxnenue. CriocoObl mepepaboTku HeTH: TeperoHka,
KPEKUHT (TEPMHUYECKUI, KaTanuTUdeckuit), muposus. [IpoaykTel mepepaboTku
He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH yroiab u

MPOJYKTHI €ro MepepadoTKu

Kucnopoaconepskanue OpraHndeckue CoeIMHCHUS

3.1

[IpenenpHbIe OHOATOMHBIE CIIUPTHI. METaHOIN U 3TAHOJ: CTPOCHHUE, (PU3NIECKUE
U XUMHYECKME  CBOMcCTBa  (peakuMM C  aKTHUBHBIMH  MeTajllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), INpPUMEHEHHE. BOJOpOaHBIE CBSI3U MEXIY
MOJIEKYJIaMHM CIUPTOB. JlelicTBUE METaHOJIa M 3TaHOJIa Ha OPraHU3M 4YeJIOBEKa.
MHoroaroMHble CIUPTHL. DTUICHIVIUKOIb U TIUIEPUH: CTPOCHUE, (pU3ndecKue u
XUMHYECKHE CBOMCTBa  (B3aMMOJAEMCTBME CO  WIGJIOYHBIMH  MeETajlllaMH,
KAauecTBEHHasl peaklus Ha MHOIOAaTOMHbIE cIUpPTHI). JlelicTBHME Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie TJIMIOCprHA U OTUJIICHTJIUKOJIA

3.2

@deHON:  CTpOGHHE MOJIEKYJbI, (U3NYECKHMEe W XUMHUYECKHE CBOICTBA.

Tokcuunocts penona. [Ipumenenue dpenona

3.3

AJIB,Z[GI‘I/I,IIBI 1 KCTOHHI. CDOpMaJIB,Z[eI‘I/III, alecTajabACrua: CTpOCHHUC, q)HSI/I‘IeCKI/Ie u
XHUMHYECKHE CBOMCTBa (peaKI_[I/II/I OKHUCJICHHUA M BOCCTAHOBJICHHUSA, KAUCCTBCHHBIC

peaxiun), noJy4eHrue u NpuMeHeHne

3.4

OMHOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs W YKCYCHas
KHCJIOTBI: CTpOeHHUe, (GU3NIECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00ITHe JIs
Kjlacca KHCJIOT, peakius dSTepuuKaniu), TMOIy4eHHe | I[pPHUMEHEHHE.
CTeapI/IHOBaSI N OJICMHOBAasd KHUCJIOTBI KaK NPCACTABUTCIIN BbICIINX Kap60HOBI>IX

KHCIOT. Mbla KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIICC ,I[GﬁCTBPIG

3.5

Crnoxable 3GUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [MIpONN3 CIOXHBIX
a¢upoB. Kupsel. I'maponus xupo. [Ipumenenue xupoB. buonorudeckas poJib

KHUPOB

3.6

VYrneBonbl: cocTaB, KiacCH(pUKAIKS YIJIEBOAOB (MOHO-, AU- U TOJHCAXapHUIbI).
I'moko3a — mpocTedmii MOHOCaxapuj: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbI,
¢du3nuecKre U XUMUYECKUE CBOKCTBA (B3auMoaericTBre ¢ ruapokcuaom meau(1l),
OKHCJICHUE aMMHA4YHbIM pacTBopoM okcuaa cepedbpa(l), BoccTaHoBieHUE,
OpoXEHUE TIIOKO3bI), HaXOXKJICHHE B TPHPOJE, NMpPUMEHEHHEe, OMOoIorndecKas
poiib. @otocunTe3. OpyKTO3a KAk M30Mep ritoko3bl. Kpaxman u 1emntono3a Kak
npupojHbie noauMepsl. CTpoeHHe Kpaxmalla U ILeJUTofio3bl. dusnueckue u

XMMHYECKHE CBOMCTBa Kpaxmaiia (THUIpOJIn3, KaueCTBEHHAs peaKIMsl C HOJIOM)

A3oTCcoJIepKaIiye OpraHuIecKie COeTMHCHUS

4.1

AMUHOKHUCIIOTHl Kak amM(OTepHbIe OpraHuyecKkue coequHeHus. duznueckue U
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XMMHYECKHE CBOMCTBAa aMHHOKHCIOT (Ha IpuMepe riuiuHa). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/II[BI

4.2

benku kak mpUpONIHBIE BBICOKOMOJEKYJsIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs U TpPETHUYHAs CTPYKTypa OeiakoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

THIPONU3, ICHATYpallvsl, KAYECTBEHHBIC peaKluy Ha OeIKu

BbICOKOMOIEKYIISIPHBIE COCIUHEHNS

5.1

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁI MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHLb MOJMMEPHU3AlIUA, CPCAHAA MOJICKYJIAPHAA
macca. OCHOBHEIC MCTOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ —

moJIMMEpHU3alnAa U IMOJUKOHACHCAIHUA

5.2

DKClepUMEHTAIbHbIE METOJbl M3y4Y€HUS BEUIECTB U UX IPEBpAIICHMIA:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,

Kay4dyKoB. [loirydeHre CHHTETUYECKOr0 Kay4dyKa U pe3UHBI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeopeTquCKHe OCHOBBI XMUMHH

1.1

XUMHYECKUH 37IeMEHT. ATOM. SIapo aToma, M30TOMbBl. DJIEKTPOHHAST 000I0YKa.
DHepreTuvecKre YpoBHU, IOyPOBHU. ATOMHBIC OpOUTAIH, S-, p-, d-DTIEMEHTEHI.
OcoOeHHOCTH pacTpe/esieHUs SJIEKTPOHOB MO OpOUTANISIM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOO0B. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

IIepunonnueckuit 3akoH u [lepuoanueckas cucreMa XuMu4deckux snemeHTos J[. 1.
MenpeneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W I[leproguyeckoil CHCTEMBI
xuMHuueckux aieMeHToB J[.M. MenzeneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB XUMHUYECKHX OJJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEIIECTB IO TPYIIaM U TMEPHOJaM.

3HaueHue NepruoINYECKOro 3aKoHa B pa3BUTUU HAyKHU

1.3

Ctpoenne BemiecTBa. XHUMHYECKass CBSI3b. BHIBI XUMUYECKOW  CBSI3U
(koBajicHTHAsT HEMOJSIpHAs W TIOJSpHAs, WOHHAs, MeTautmdeckas). VoHBI:
KaTHOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHON XUMHYECKON CBS3U

(oOMeHHBIN M TOHOPHO-aKLENTOPHBIH). Bogopoanas cBs3b

1.4

BanentHoctb. DnekTpooTpuniateabHOCTh. CTENEHb OKUCTIECHUS

1.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUINYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA

BEUIECTB OT TUNA Kpucramiuyeckod pemérku. [loHsTHE O AMCHIEPCHBIX
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cucremax. McrtuHHBIC U KOJUIOWAHBIE PaCTBOPEL. Maccosas J0JI1 BEUICCTBA B

pactBope

1.6

Kiaccudukanmst HeopraHmieckux coenHeHnin. HomeHkiiarypa HeopraHm4eckux

BEILIECTB

1.7

XumMuueckast peakuusi. Knaccudukanus XUMHUYECKUX peakuuii B
HEOPraHWYECKOM M OPraHWYECKOM XMMHH. 3aKOH COXPAHEHMSI MAacChl BEIIECTB,

3aKOH COXPAaHEHUS U IIPEBPALLEHUS JHEPTUU [IPU XUMUYECKUX PEAKLUAX

1.8

CKOpOCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.9

OOpatuMmble peakuuu. XuUMUYecKoe paBHoBecue. DakTOphl, BIUAIOLUIME HA

COCTOsIHME XuMH4ecKoro pasHosecus. [Ipunnun Jle llarense

1.10

Onekrponutuyeckas aucconuanus. CuibHbIE M cialbie 3MeKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpalbHasl, 1esiouHas. Peakiyyu noHHOTO

oOMeHa

1.11

OKHMCIIUTEITFHO-BOCCTAHOBUTEIBLHEIC p€aKkuuun

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxenne HemetamwioB B [lepuoanyueckoil cucTeMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa 1 OCOOCHHOCTH CTpOeHUs aTOMOB. Dusnyeckue
CBOMCTBA HEMETAJJIOB. AJUTOTPOIKS HEMETAILIOB (Ha MPUMEPE KUCIOPOAa, CEPHI,

dbocdopa u yrieponaa)

2.2

XUMHUYECKUE CBOMCTBA BAXHEHUIIMX HEMETAUIOB (TaJIOT€HOB, CEpbI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) W HUX  COCAMHEHWH  (OKCHJIOB,
KHCJIOPOJICOICPKAIIMX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHui). IlpumeneHue

BOKHEUIINX HEMETAIJIOB U UX COENMHEHUN

23

Meramnbl. Ilonoxenune merauioB B Ilepuogudeckoil cuUCTEME XMMHYECKUX
anemenToB J[.M. MenneneeBa. OCOOCHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O0mue ¢puznueckue cBoicTBa MeTaioB. CrilaBbl METAJIJIOB.

DJIEKTPOXUMHUYECKUH Psil HATPSYKEHU METalIoB

24

XWMHYECKHE CBONCTBA BAKHEWINIMX META/UIOB (HATPUM, KA, KaJbIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKeJie30, MeIb) U WX coeauHeHuiu. OOmme

CIIOCOOBI MOJIy4YCHH A MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1IJIOB B GBITy U TCXHHUKC

2.5

I'emernueckas cBS3b HEOPraHN4YCCKUX BCIICCTB, MPHUHAMJIC)KAIIUX K pa3JIndIHbIM

Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumMuu B 00ecCre4eHHH DSKOJOTHYECKOW, SHEPreTHYEeCKOW M THIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAULUHBL. [lOHSATHE O HAYYHBIX METOJaX MO3HAHUS

BEIIIECTB U XUMHUYECKUX PEAKITUNA
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[IpencraBiaenust 06 OOMIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOIYYEHHS

BOXHEHIIMX BemecTB. YenoBek B MHUpE BEHIECTB U MATEPHAIOB: Ba)KHEUIIHME

3.2 CTPOUTENBHBIE MaTepUallbl, KOHCTPYKIHUOHHBIE MaTE€pHabl, KPacKd, CIEKIO,
KepaMHKa, MaTepHalibl AJis 3JEKTPOHHMKH, HAHOMATepUalbl, OPraHUYECKHE HU
MUHEpAJIbHBIEC y100peHUs
XumMusa u 3A0POBLBC YCJIOBCKA: IIpaBuWjla HCIOJb30BAHUA JICKAPCTBCHHBIX

33 MpenaparoB, MpaBuiia 0€30MaCHOTO UCITOJIB30BAHUS MTPENapaToB OBITOBOW XUMUH

B IOBCEIHEBHOM KU3HU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YHEHUKA

1) Xumus. 10 xmacc. / I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A.
— AO «M3narennscTBO «IIpocBemenue», 2022. DnekTponHas Gopma yueOHUKA;

2) Xumust. 11 xmacc. / I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.
— AO «M3narensctBO «IIpocBemenuey, 2024. DnekTpoHHas ¢popma yueOHHKA.

METOINYECKHUE MATEPHUAJIbI VIS YYUTEJIA

1) 'a6puensu O.C., CnagkoB C.A. Xumus, 10 kiacc. Pabouas TeTpaap k
yueOHuky O.C. I'abpuensna. bazoseiii yposenb. ®I'OC. — M.: [IpocBemenue,
2023. - 144 c.;

2)T'abpuensu O.C., Cnanko C.A. Xumus, 11 xnacc. Pabouast TeTpanp
yueOHuky O.C. I'abpuensna. ®I'OC. — M.: [Ipocsemenue/Ipoda, 2023. — 176
C.;

3)T'a6puensu O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus. 11 kmacc.
Pabouas terpans. ba3zoseiit ypoBeHb. — M.: «IIpocsemenuey, 2021. — 96 c.;

4)T'abpuensa O.C., JIpicoBa I'.I'. Xumus. 10 xmacc. ba3oBbiii ypoBeHb.
[IpoBepounbie 1 KOHTPONIbHBIE U paboThl. — M.: [Ipocsemienue, 2023. — 144 c.;

5)TI'abpuensu O.C., Octpoymo WN.I'., CnagkoB C.A. Xumus. 10 kmacc.
Pabouas Terpanb. basossiit ypoBens. — M.: «IIpocBemenney, 2023. — 96 c.;

6) lopousknn B.H. Xumus. 9-11 wmacc. KapMaHHBI CHpaBOYHUK. —
Pocros n//1: Jlernon, 2021. — 336 c.;

7) ET'D. Xumus-2024. bosnbiioi cnpaBOYHUK sl MOATOTOBKU K EI'D. /
ITon pea. B.H. J[Hoponbkuna, A.I'. bepexnoii, T.B. Caxuepoii, B.A.
®derpaneoit. 9-e u3a. — Pocto v//1: Jlernon, 2023. — 560 c.;

8)Kaepuna A.A., Ilmuyruna ['.B. Xumus (0a30Bblii ypOBEHB).
Peanuzanus oOpa3zoBaHus: MeToqu4YeCcCKoe ocooue ais yuutens / mox pen. ['.B.
[Muuyrunoit. — M.: ®I'BHY «UHCTUTYT cTparerud pa3BUTHS OOpa3OBaHUS
PAO», 2022. - 81 c.;

9)Ps6oB M.A. Xumms. 8-11 kmaccel. COOpHUK OCHOBHBIX (DopMy:I.
CnpaBounuk. s mkoapHUKOB W adutypueHTtoB. ®I'OC. — M.: Dk3ameH,
2023.-95 c.;

10) CaBuakuna E.B., Jlorunosa I'.Il. Xumus B Tabnmmax u cxemax IS
noarotoBku k EI'D. 10-11 kmaccel. CripaBounoe mocodue. — M.: ACT, 2023.-
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159 c.;
11) CrpenpaukoBa E.H., Tpoery6osa H.Il. KonTpoasHo-u3MepuTenbHbIC
matepuansl. Xumus. 11 kimace. I'OC. — M.: BAKO, 2020. - 112 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

1. DnexTpoHHbIE MyIbTUMEIUNHBIE N3TAHUS:

- Xumus. 10 knacc. DneKTpoHHOE MyJIbTUMEINHHOE U3/1aHNEe K YUeOHUKY
O.C. I'abpuensna «Xumus. 10 xmacen, CD 1;

- Xumus. 11 kmacc. DneKTpoHHOE MyJIbTUMEINHHOE U3/1aHue K YUeOHUKY
O.C. I'abpuensna «Xumus. 11 xmacey, CD 1.

2. DIeKTpoHHBbIE 00pa3oBaTeNbHBIC PECYpPChl, JOMYyIIEHHBIE K
UCIIOJIb30BaHUIO TIPU peaIU3alliid UMEIOIIUX TOCY/IapCTBEHHYIO aKKPEIUTAIHIO
o0pa3oBaTenbHBIX MPOTPaMM HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpennero oOmero oOpa3oBaHus TpuKa3oM MuHNpocBemenus Poccun oT
18.07.2024 Ne 499:

- Xumus. 10 knacc. — ®I'AOY IO «Axanemuss MuHIpocBeUIEHUS
Poccuny;

- Xumusa. 11 kmacc. — ®I'AOY AIIO «Axaaemuss MUHOPOCBEILICHUS
Poccuny;

- S cnam EI'D. Xumust (MoAyJib MO penieHut0 TpyaHbIX 3agad). 10 - 11
kiaccbl. — AO «M3narenscTBo «IIpocBenieHuey;

- Jlomamuue 3aganumsa. Xumus», 10 - 11 kmacc. — AO «M3maTeabcTBO

«IIpocsenieHue;

- Tpenaxep «O6nako 3HaHuit». Xumusa. 10 kmacc. — OO0 «DuszukoH
JIab»;

- Tpenaxep «O6nako 3HaHuit». Xumus. 11 kmacc. — OO0 «DuzukoH
JIab»;

- Xwummus, 10-11 ximaccer. — TAOY BO MI'TTY;

- IlIpoextnbie 3aganus. Xumus. 10 kimacc. — OO0 «I'no6antlady;

- IlIpoextnbie 3aganus. Xumus. 11 kmacc. — OO0 «I'no6antlady;

- «Bcepoccuiickue npoBepounbie padotel 11 kmacc, Xumusan. — OO0
«SKmacew;

- «lloxgroroska k EI'D o xumuu s 11 knaccay. — OO0 «Dokchopiy;

- OcHoBsl noarotoBku k EI'D o xumuu s yyamuxes 10 - 11 kmaccos.
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— YUV J10 «OnnaiH-11KO0Ia IMOJArOTOBKH K K3aMEHaM «Y MHasl IIKOJIa;
- O6xnako 3Haumii. Ilomroroska x EI'D. Xwmmwmsa, 11 xmacc. — OOO
«DU3UKOH».

3. OtkpbiThie  OOILIEAOCTYNHBIE  00pa30BaTENbHBIE  MaTEpUAIIbI,
pa3MeIeHHbIe Ha HHPOPMAIIMOHHO-00pa30BaTEIbHBIX TTOPTAJIaX:

http://school-collection.edu.ruw/ — «Eaunas xomnekuus I{udpoBbix
O6pazoBarenbHbix PecypcoB» (Habop HHUQPPOBBIX PeCcypcoB K ydYeOHHKAM
O.C. TI'abGpuensina);

https://m.edsoo.ru/ — bubmmoreka mHU@PpoBOro 00pPa30BATEIHHOTO
konteHTa (bubmmoreka [{OK);

http://school-collection.edu.ru/catalog/ — Equnas kommexius nudpoBbIx

00pa3oBaTeIbHBIX PECYPCOB;
https://urok.apkpro.ru— OOmenoctynHass OecruiaTHas OMOJIMOTEKa

muppoBoro 00pa3oBaTENLHOTO KOHTEHTAa TIO BCEM TeMaM  IIKOJIbHON
IPOTPaMMBlI;
https://nsportal.ru/shkola/khimiya/library - OGpa3oBaTenbHas colaibHas

ceTh. XUMHUS,
https://resh.edu.ru/subject/29/10/ - Poccuiickass 3IEKTpOHHAS IIKOJA.

Xumus, 10 knacc;
https://resh.edu.ru/subject/29/11/ - Poccuiickas 3JeKTpOHHas IIKOJA.

Xumus, 11 knacc;
https://testedu.ru/test/ximiya/ - OOpa3oBaTenbHble TeCThl. TeCThl IO

XHMUH;
https://go.rosuchebnik.ru/search?query — Poccuiickuii ydueOHUK. XUMUS

(Metoaunueckast nomoiib. Bebunapsl. Kypcesl. KaTtamor);
https://uchitel.pro/ - Yuurensllpo. Korcnektsr mo npenmery «Xumus.

W3ydyenne xumun mar 3a marom. OHnaitH-y4eOHUK U COOpPHUK 3a7ad;
http://him.1september.ru/index.php — xxypHan «Xumus»;
http://him.1september.ru/urok/ — Matepuansl K ypoKy. XuMHus;
http://www.chemistry.ru — JIuCTaHIIMOHHAS OJUMIIKMAAAa II0 XHMHUU:

TEJIEeKOMMYHUKALIMOHHBINA 00pa30BaTeIbHbINA MPOEKT.
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