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MNOACHUTEJBbHASA 3AIINCKA

PabGouas mporpamma ydeOHOro mnpenmera «XuMus» (0a30BBIM YpPOBEHb,
npeaMeTHas o0nacTh «EcTecTBeHHO-HayUYHbIE IPEIMETHI») aJisi oOyyatomuxcs 10-
11 xmaccoB AHOO «Axkagemuueckass rtumHa3zus «HAJIEXIIA» (mamee
COOTBETCTBEHHO — Pabouas mporpamma, ['mmHa3us) pazpaboTraHa B COOTBETCTBHU
C TpeOOBAaHUSIMHU U C YUETOM:

- @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBaHuu B
Poccuiickon @enepauumy;

- Pacnopsixenust [lpaBurensctBa PD ot 29.05. 2015 Ne 996-p «O6
yTBepxkaeHnun CTpaTeruu pa3BuTHs BocnutaHusi B Poccuiickoii ®Denepanuu Ha
nepuon a0 2025 roga» (nanee — Ctpaterus pa3BuTtusi Bocnutanusi B PD);

- mpukaza Munnpocsemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaeHun Ilopsnka opraHu3alii W OCYLIECTBJIECHHS 0O0pa30BaTENIbHOU
NEATEIbHOCTH IO  OCHOBHBIM  00IIEOOpa3oBaTeiIbHBIM  [porpaMMaM  —
o0pa3oBaTeIbHBIM MpOrpaMMaM HauyajJbHOIO OOIIEro, OCHOBHOTO OOIIEro u
CpeHero o01ero 0opa3oBaHus;

- mpukaza MunnpocBemenuss Poccum ot 17.05.2012 Ne 413 «O6
YTBEPKIACHUM (PeepaibHOIO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOTO CTaHJApTa
cpeaHero oOiiero o0pa3oBaHUs» C HU3MEHEHUSIMU W JOMOJHEHUSIMU (Jajiee —
dI'OC COO);

- mpukaza Munnpocsemenuss Poccum ot 18.05.2023 Ne 371 «O6
yTBEpKJIeHUH (eepanbHO 00pa30BaTENbHONM MPOTPaMMbl CPEIHEro OOIIEro
oOpa3oBaHUsS» C WM3MEHECHHMSIMHU, BHECEHHBIMH TMpUKazaMu MUHIPOCBEIICHHUS
Poccun ot 01.02.2024 Ne 62, or 19.03.2024 Ne 171, or 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CII 2.4.2.4283-26 «CaHHTapHO-IMIHIEMHOJIOTHIECKAE TPEOOBaHUSI K
OpraHW3alisM BOCIUTAHUS U OOYyYEHUS, OTIbIXa M O3JI0POBIICHUS JETEH W
MOJIOAEKM», YTBEPKACHHBIX IMOCTAHOBJICHHUEM TIJIABHOTO CAHUTAPHOTO Bpaya
ot 02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'urueHnyeckrue HOPMATHUBBI U TpeOOBaHUS K
oOecrieyeHut0 0e30MacHOCTH W (W) Oe3BpEeJHOCTH IJsi 4YelloBeka (aKTOpOB
Cpellbl OOMTaHUs», YTBEPKACHHBIX TOCTAHOBJIEHUEM IIABHOTO CAHUTApHOI'O Bpaya
ot 28.01.2021 Ne 2;

- Konmemmmu  mpenomaBanusi  y4eOHOro  mpeameTa  «XUMHUS» B
oOpazoBatenpHBIX opraHuzauusix Poccuiickoit @enepanuu, peaau3yrOMIUX
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTpaMMbl, YTBEpKIEHHOW PemeHuem
Komnerun Munnpocsenienust Poccuu, npotokon ot 03.12.2019 Ne I1K-4BH (nanee
— KoHnnenmust nmpernogaBanust yaeOHOTo peaMeTa « XUMUs»);
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- OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl CPEAHET0 OOIIero o0pa3oBaHuUs
I'mmuasum (ganee — OOIT COO IM'umHazus);

- y4eOHOro I1aHa cpegHero oouiero oopasoanus [ umHazuu;

- pabouelt mporpamMmbl BocniuTanus [ mmHazuu;

- (denepanpHON paboueil mporpaMMbl CpeIHEro o00Imero o0pa3oBaHUS
«Xumus» (0a30BbIi ypoBeHb) aist 10-11 kmaccoB oOpa3zoBaTeNbHBIX OpraHU3AIIHA.

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepanuuy, TpeboBaHUM K pe3ylibTaTaM OCBOCHHUS
benepanbHOM 00pa30BaTENbHON NPOrpaMMBbl CpeJHEro oOIero oOpa3oBaHMs
(®OIT  COO), npencraBieHHbIX B DeaepallbHOM  TOCYJAapCTBEHHOM
oOpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mnpeameTra «XHUMHsD» B 00pa3oBaTeNIbHBIX OpraHu3anusax Poccuiickoi
denepauuy, peaqu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TnONOXKeHHW «CTparerum pasBUTHS BocnuTaHus B Poccuiickoit
@enepanun Ha nepuon a0 2025 roma» (Pacnopspkenue IlpaBurensctBa PO
ot 29.05. 2015 Ne 996-p).

OcCHOBY MOAXOA0OB K pa3pabOTKe MPOrpaMmbl MO XUMHUHU, K OINPEAEIICHUIO
oOwiel crpateruy 00y4yeHus, BOCIUTAHUS U Pa3BUTHUS 00YUarOIIUXCS CPEICTBAMHU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie ToyioxkeHuss PI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
collep KaHMs, pPe3yJbTaTOB OOy4YeHHsT W TPeOOBAHMM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMoe BBITTYCKHUKAMH
o01eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpazoBaHHOCTH. OHO CHOYXXKHT 3aBEpIIAIONIUM OJTallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0pa3oBaHud. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YelioBEeKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY
3MI0POBBI0 WM TPHUPOAHON cpene. Peammsyercs xummueckoe oOpa3oBaHUE
oOyyJaromumxcsi Ha YPOBHE CpeHEero o0IIero 00pa3zoBaHUs CPEACTBAMH yYEOHOTO
npeaMera «XUMHUSD, COJIep)KaHUEe M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nmporpaMme 10 XHMHUHA € Y4ETOM Crenupukd HayKd XUMUHW, €€ 3HAYCHUS B
MO3HAaHUM TPUPOABl U B MaTEpHUaTbHOW XU3HU OOLIECTBA, a TaKXke C YYETOM
Oo0mMX 1enell M NPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYyIO pOjb B
COBPEMEHHOW IMBMIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHOU KYJIbTYpBHI.
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Ona BHOCHUT CBOH BKJaJa B (OPMUPOBAHKE PALMOHATFHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJENUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJla W KM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBJI€HAa Ha pEIICHHE
I00aNbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHA YEJIOBEUYECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€3011aCHOCTU U OXPAHBI 3J0POBbSL.

B coorBerctBUM ¢ OOmIMMHU LEASIMH U OPUHLUIIAMU CPEIHEro OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOydaronmxcs, HEOOXOJUMYI0 UM JJId BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEHIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, IPOJOLKCHMUS
o0pa30BaHMsI B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsoliuMu  nipeAMeTa  «XHUMHsS»  SBISIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOIas W HEOpPraHuyecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJepXaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAaHWM MO HEOPTraHWYECKOW XMMUH (C BKIIOUEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHu4yeckor xuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera 0O€CleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro0 MHOI000pa3ust
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» copmupoBaHa B MHporpaMme MO XUMHH Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3Y4YEHHI0 y4eOHOro wMarepuaia M OOyClOBJIE€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENENEHHBIX
TEOPETUYECKNX YpoBHSX. Tak, B Kypce OpraHMY4ecKol XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHW, a TakK€ Ha YpPOBHE CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3y4aeMblx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarT pPa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs MEpPBOHAYAIbHBIC
NPEJCTaBICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKIIUH.

[lonq HOBBIM yrioMm 3peHUsi B IpeaMmere «XuUMHs» 0a30BOro ypOBHS
paccMaTpWBaeTCs W3YyYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuan u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
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XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD» OOy4YaroIUMCsl TPENOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX IO3UIINH,
rIIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BELECTBAX, UX COCTAaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 xmaccoB
DIIEMEHTAMHU COJACPKAHMs, WMEIONUMH KyJIbTYPOJOTHYECKHI W MPUKIATHON
XapakTtep. OTH 3HAaHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aUMOCBS3M XUMUU C
JpYyrMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U IMPAKTUUYECKOU
NESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXXEHHUS K IPOLECCY
TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUIECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHWs 3HaHWM, PpELIEHUs WHTEUIEKTyalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yuyeOHOTo
npeqMera «XuUMHUS»  JAaHHOTO  YPOBHS  W3Y4YEHHs] OPHEHTHPOBAHO  Ha
dbopMupoBaHre y 0OYyYarOIIMXCS MHPOBO33PEHUECKONW OCHOBBI IS TTOHHUMAHHMS
¢unocopckux ued, TaKuX Kak: MaTepUalIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOCHHMEM, II03HABAEMOCTb NPUPOJHBIX SBICHUM MyTEM SKCIEPUMEHTa U
pelieHusT TMPOTUBOPEYMH MEXKAy HOBBIMH (akTamMu ¥ TEOPETHUYECKUMU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mane pemeHuss 3amad BOCHHUTAHMS, PAa3BUTUS M COIMAIM3AINU
oOydaromuxcss MPUHATHIE MPOTPAMMON IO XHMHH TOAXOABI K OIMpPEICICHHIO
COJEp)KaHUSI W TIOCTPOSHUS TpEeAMeTa TpeayCMaTpuBaioT (hopmupoBaHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, HUMeEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3MyYHBIX BHJOB JESATEIBHOCTH: pEUIeHHs MpodsieM, NOWCKa, aHalu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOTO O0OIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHMs, IPH ONPEACICHUN
COJEPKATENIBHON XapaKTEpUCTUKU IeJIed H3y4YeHHUs MpeAMETa HalpaBlICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOW KydbTypbl. C
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METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJICH H3y4YEeHUS
IIPEMETA SIBJISIETCS BIIOJIHE OIIPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LEJSIMU W3Y4YEHUsS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M IIOHMMAHHE CYIIHOCTU JOCTYIIHBIX
0000IIEHNI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAYUYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuui, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHU U CIIOCOOOB AECATEINBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUIl
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsiay ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKaA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpaMMe 1Mo XUMHHU YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefaHero oomiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUU B OOJbIIeH cTeneHu OTHaéTcsl  MpeArnoYTeHHE
IPAKTUUECKONM KOMIIOHEHTE COJepKaHus OOyueHHus, OPHUEHTUPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BJIAJCIOIIEr0 He
HA0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO IOJIYYEHHUS 3HAHUN U NPUMEHEHUS MX B PEANbHOW >KU3HU
JUISl peLIEHUS TPAaKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM TpU U3yYEHUM NpeaMera «XHUMHs» JIOMUHUPYIOIIee
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, KaK:

ajanTaius 00y4aroluXcsl K YCIOBHUSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIHOUYEBBIX
KOMIIETEHLIUI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUOB
JESITEIbHOCTH: PELIeHUs Mpo0seM, MOoUCKa, aHanu3a U o0paboTku HHpopmamu,
HEOOXOOUMBIX I TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHMM XWUMHH, a TaKXKe U1 OLEHKUM C IO3ULUU
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTEIBLHO MPUOOPETaTh HOBBIS
3HAHMS 110 XUMHH B COOTBETCTBUH C KM3HCHHBIMH ITOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

(GhopMHpPOBaHNE U PA3BUTHE Y 00YUYAIOIINXCS aCCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWHW W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydJarommxcst YOSKIEHHOCTH B TyMaHUCTHYCCKOM
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOW POJM B PEIICHUM TJIOOAIBHBIX MpoOieM
palMOHANBHOTO MPUPOJIONOJIL30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIICHUS K TPHPOJC W CBOEMY 3J0pPOBBIO, a Tak)Ke NPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM mnaHe cpenHero oOImIero oOpa3oBaHUS TMPEaMET «XUMUSH
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMeTHON oOjacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD).

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YUCHUSI XUMUHU, HA 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrapisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4YeCKON XUMUH

[IpenMeT opraHMYECKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenuHenuid A. M. byTtiepoBa, €€ ocCHOBHbIE MOJI0KeHUA. CTPyKTypHBbIE (POPMYIIbI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kinaccUpUKAIMK OpraHuyYecKkux BemiecTB. HoMmeHkmnatypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX NPEBPAILICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYEeCKUX BEIIECTB, HAOJIOJCHUE W
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJIeHKUE, OOYTIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psafa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelieHUuss U TOPEHHs), HAXOXKJACHUE B NPUPOJE, TMOJydEeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pANl. DTUIIEH U MPOMUIECH —
MPOCTEUIINE TIPEICTABUTEIN QJIKEHOB: (U3MUECKHE U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKUCICHHUS U
MOJIMMEPHU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OyTtamueH-1,3 u metunOytaaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuusi noiaumepusaiuu). [logydeHre CHUHTETHYECKOIo
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOECHUS, TOMOJIOTUUECKUH psall. AIIETUIICH
— TPOCTEUIIMI MpeACTaBUTEh AJKUHOB: COCTaB, CTpOCHHE, (U3UUYECKUE W
XUMHUYECKHE CBOMCTBA (peakuuud THIPUPOBAHMS, TAIIOT€HUPOBAHMS, THAPATAIUH,
TOPEHMUS), MOJyYEHUE U TPUMEHEHHUE.

Apennl. ber3on: coctaB, cTpoeHue, QpuU3NUECKHe U XUMHUYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHue. Tomnyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb
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apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPHUHAICKAIIUMHA K
Pa3IMYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHbIii ra3 M HOIyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomykTbl
nepepaboTku He(pTH, UX MPUMEHEHHUE B MPOMBIIIEHHOCTU U B ObITy. KameHHbIN
yToJib U IPOAYKTHI €0 MePEPadOTKHU.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M HX IPEBpAIICHUIL:
O3HAKOMJIEHHME C oOpa3lamMu IUIacTMacCc, Kay4yKOB M PE3UHBI, KOJUIEKIIHH
«Hedbtp» u  «Yromb», MOJIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
rajJOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThHI: MOJyYEeHUE ITHIICHA
Y U3yYEHHUE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BELECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoaconepxaiue oprann4eckue CoeJUHEHUS

[IpenenpHple OQHOATOMHBIE CIHHUPTHI. METaHOJN M JTAaHOJ: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOWMCTBA (peakuMd C AaKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpPUMEHEHHE. BoJOpomHbBIE CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTajlaMH, KaueCTBEHHas peaklys Ha MHOIroaToOMHble cnupThl). [leficTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa v TUICHIJIMKOIIS.

®deHon:  CTpoeHHE MOJIEKYNbl, (PU3NYECKHE MU XUMHUYECKHE CBOWCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anbaerugpl U kemouwvl. DopMaNbIETHl, alETAIBICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OMHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTpO€HHE, (PU3NYECKUEe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue 1 MpuMEHEHUE.
CreapuHOBasi U OJEMHOBAs KUCJIOThI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Crnoxuble 3(QUpPbl KAk MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.
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VYrneBoawl: cocTaB, Kiaccuukamus ~— yriieBojoB  (MOHO-, JOH- U
noyiucaxapubl). ['Ioko3a — nmpocTeimumii MoHOcaxapu/l: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaoM Meau(ll), okmcieHne amMMuavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3bI.

Kpaxman u nemnono3a Kak OpupofHble noauMepbl. CTpoeHUE Kpaxmamia U
neunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W MX NPEBpaIlCHUN:
IpOBEJCHUE, HAOJIOJEHUE W OINMCAaHUE JEMOHCTPAllMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KUCIIOTHI.

Pacuérnblie 3agaun.

Bbluncnenuss 1Mo ypaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJIYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcoaeprkalme OpraHu4eckue COeINHEHHUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha mpuMmepe ruimHa). buonorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPHYHAS M TPETHUYHAS CTPYKTypa OeinkoB. XWMHYECKHE CBOWCTBA OCIIKOB:
TUIPOJIN3, IEHATYpAaLlMsl, KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYEeHHUsS BEIIECTB W MX IPEBPAILCHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB MpH
HarpeBaHWM, IIBETHBIC PEAKIIUU OEITKOB.

BoicokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIC TOHSTHUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMeED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUN, CPEAHSS MOJICKYJISIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHCHCAIIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.
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Peanusanus MEXIPEIMETHBIX CBA3EH NPU U3YUYEHUH OPTaHMYECKON XMMHHU B
10 kyacce OCYLIECTBIIIETCS YEpE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIIUXCS CUCTEMHBIMHU U OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, Kiaccu(ukanus, NepuoJuIHOCTb, HAaOIOIECHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJICIIMPOBAHMUE.

dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, Ouocepa, oOMEH BELIECTB B OpraHU3Me,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOIBI, JKUPBHI,
(bepMeHTE!).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHoyorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHHI,
MOIOILIME CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE Ipenaparsl, MaTepUalIbl U3
VCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezesieHusl 3JIEKTPOHOB MO OpOUTANsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

Ilepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEepUOANYECKOTO 3aKoHA U [lepnoandyeckoil CUCTEMBI
xumudeckux sneMmeHToB . M. MenneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB XHWMHYECKHX D3JIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyINaM M MepUojam.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, WOHHAsA, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHHsI KOBAJICHTHONW XWMHYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopoanas cBsi3zb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U @aHUOHBI.
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BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUSA.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTne o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOMJHBIE PAaCTBOPBI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHU. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuud. Kimaccupukanmss —XMUMHUECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAaHEHUs U IPEBPALLCHUS SJHEPTUH ITPU XUMUYECKUX PEAKIIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iuvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutuyeckas auccounanus. CuibHble U ciialdble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAIICHUN:
neMoHcTpanus Tabiaun «llepuoauyeckas cuctema xumudeckux snemerToB [[. U.
MenpeneeBay, U3yuyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIHHOTO WHIUKATOpA, pEaKIMd HOHHOTO OOMEHaA),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM 4YHUCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, PaACU€Thl C HCMHOJIb30BAHUEM TOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosoxkenne HemetaiuioB B Ilepuoanmueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOMCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCIIOpOJa, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEpPbl, a30Ta,
dochopa, yriepoma ©U  KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COSTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.
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Meramnel. [lonoxenne meramnoB B llepuonnueckon cucremMe XUMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme gusnyeckue cBoicTBa MetamuioB. CIUiaBbl METAJUIOB.
DNEeKTPOXUMHUYECKHUH psAJl HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOWCTBA BAXKHEUIUX METAIUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, allOMUHUH, [IUHK, XPOM, JKeJe30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl nonmyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
U3Y4YEHUE KOJUIEKIMH «MeTaubl M CIUIaBbD», O0Opa3loB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HaOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THAPOKCHU]IA ATIOMUHHUSA C PAaCcTBOpaMU
KHCJIOT U IIEJ0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnblie 3anaun.

PacuéTtel maccel BemiecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacuérbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMus ¥ ’KU3Hb

Ponp xuMum B oOecrieueHMH 3KOJOTHYECKOM, YHEPreTUUEeCKON W IMHIICBOM
0e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpeacraBnenuss 00 OOMIMX HAYYHBIX MPUHUUIAX [POMBIIIJIEHHOTO
ITOJTYYEHHUSI BXKHEUIIINX BEILIECTB.

UYenoBek B MHpe BEIIECTB M MATEPHUANIOB: BAKHEHIINE CTPOUTEIILHBIC
MaTepuasbl, KOHCTPYKLIHMOHHBIE MATEpHalbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepualibl JIsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbBIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuia 0E30MaCHOTO WCIIONB30BAHUS MPEMAPaTOB OBITOBON XUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanust  MEXNpeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmeld
HEOpraHW4YecKol XUMuM B 11 Kjacce ocymIeCTBISETCS Yepe3 UCIIOIb30BAaHUE KaK
OoOIMX EeCTECTBCHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/IEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.
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dusuka: MaTepus, SHEPTUs, Macca, aToM, JICKTPOH, IPOTOH, HEHTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN yPOBEHbB, BEIIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3UYCCKUE BEIUYUHBI M CIUHUIBI HX
U3MEpPEHUsI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIE MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOILUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTypTrHsl, TPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, IHINEBAs
IPOMBIIIICHHOCTh,  (hapMalleBTUYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIPenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pPHaJIOB,
AIIEKTPOHHASI TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT HH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHIN A

JIMYHOCTHBIE PE3YJbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyJaronMMHCsl TPOTPAMM  CpPEIHEro oO0mEero o0pa3oBaHus (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayyHOo-MeTOoIu4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIEero
00pa30BaHUsI SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTCTBHM C CHCTEMHO-JAEATEIbHOCTHBIM IOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4M€ MOTUBALIUU K O0YUEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUIN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAUIIHMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH yCTAHOBKAMHU, MPUCYUIMMHU II€JIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€AMHCTBE YYEOHOM M BOCHUTATEIbHOW JAESATENIBHOCTHU B COOTBETCTBHHM C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJlaMd POCCHICKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJEHHUS, CHOCOOCTBYIOIIMMHU  IpolLieccam
CaMOIIO3HAHUSI, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
oOy4Jarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMera «XUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOyJaromuxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpamaaHCKOTr0 BOCIIMTAHMS .

OCO3HAaHMS 00YyYaIOUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBaXEHUS K 3aKOHY U MIPABONOPAJIKY;

MPEACTABICHUSI O COLMAIbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJBHBIX 3ajay, BBIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX IPU aHAIU3E PA3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B OOJACTU TEOPUM U NPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAyKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAONIONEHUM, KpPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOHUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B IMOJYYEHUH M MOCIEAYIOIIEM
aHanu3e WH(QOpMaLMU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATHh CBOE IMOBEJEHUE M IOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IOCIEICTBHM 3THUX
MOCTYIIKOB;

4) popmupoBaHus KYyJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOIo/IeHUsT TpaBui O€30MacHOro oOpalieHusi C BellecTBaMu B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HHAWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOLUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIIEI0BATEIbCKOM
JESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUECKOM M  JPYrMX BHOAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE B PCEIICHUM NPAKTUYECKUX 3a/1ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);



18

WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUM IO XUMHH;

YBAKEHHUS K TPYAY, JHOJIAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYATbHOW TPACKTOPUHU
oOpa3oBanus, Oymymied mpodeccuu M peaym3anui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMUYECKHUX ITPOLECCOB HA COCTOSIHUE IMPUPOTHON U COLMAJILHOW CPENb;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHM IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO MMPHUPOIOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
IPUPOTHON Ccpeie, YMEHHS TPOTHO3UPOBATH HEOJIATOMPUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIIATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIIJICHUS, YKOJTOTUYECKON KYIbTYPHI,
OTbITa JESATETbHOCTH JKOJIOTUYECKON HaINpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUs] 00 OKPY>KalollleM MHUpE KakK O €IUHCTBE MPUPOIbl U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH TMpoOJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXXHOM pPOJHU B
CO3JaHMM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEHICHUH II100aIbHBIX MpodsieM
YCTOWYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCIICUCHUH YCIOBHUI
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaKIOTO UJICHA
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
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MOJTy9aeMbIe 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHUI, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayuyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C 1EIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJB30BaTh XUMHYECKHUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENIbCKON 1eITeIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaIbHOM

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YYEOHOTrO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpeHET0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOIIEHAayYHbIE MOHATHUS, OTpaKaroUue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
IpOLECC, CUCTEMA, HAYyYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTue);

yHUBEpCalbHble y4eOHble NeWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKLIMOHAIBHON
I'PaMOTHOCTH U COLIMATIEHOM KOMITETEHIIMH 00YYaroInXCs;
COCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (opMyNIHMpOBaTH W aKTyaIM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh LENM JCITEIBbHOCTH, 3aJaBasi IAapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACITEIbHOCTU C TOCTABJICHHBIMU LIEJISIMU;
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WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIICJISITh XapaKTEpHbIE MPU3HAKUA TOHSITHH MU YCTAaHABIMBATh UX B3aUMOCBS3b,
UCIT0JIb30BaTh COOTBETCTBYIOIIUE MOHITUS JJIsl OOBSICHEHUS! OTIEIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUSA H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMHUYECKUX PEaKIIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIC CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHbBIE, IO
aHaAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHbIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUUYECKHUX
peaKIuu;

dbopMyITUpPOBATH MENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIHUpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI 111 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYCHHUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 3a XOJO0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIUpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIEAOBATEIIbCKOM ¥ MPOEKTHOMN
NESATETLHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUsI TMPAKTUYECKUX 3a]ay, MPUMEHCHHUIO Pa3IuYHbIX
METOJI0OB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPoOpManuu (HAy4HO-
MOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJACP)KAHWSA, CIPABOYHBIE TIOCOOUS,
pecypebl HTEpHETa), aHaNM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (OopM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTS;
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dbopMyIIMpOBaTh 3aMpPOChl U MPUMEHATH PA3IUYHBIE METOJBI MPHU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3amay
OTNpEENEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MpPEACTaBICHUS
uHpopMarmu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HarJIsIHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOU T€MbI B XOJE Maaora u/uiu
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYyIHMpPOBATH CBOM  MPEAJIOKECHUSA
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3EHTalUeil pe3yJIbTaTOB IO3HABATEJIbHON JESATEIbHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBHITOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HMCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyJIupoBaTh BHIBOIbBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAaHHUS MO3ULIMN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OgilaieHHe YHUBEPCAJBLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOATENILHO IUJIAHUPOBATh M OCYILECTBIATH CBOIO I103HABATEJIbHYIO
NeSTENIbHOCTD, Ompezensds e€ Iend W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIENOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
3¢ (dexTUBHBIN Ccrnoco0 HMX peneHuss ¢ Y4ETOM TNOJYYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISATh CAMOKOHTPOJIb CBOEH NI€ATEIHHOCTH Ha OCHOBE CaMOaHajn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAXKAKOT:

cOPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHWUU SBJICHHUM
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OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS] IPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPULIATELHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (opmyia (pa3BEpHyTas M COKpalIéHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM O00BEM, YIJIEPOJHBIN CKeneT, (YyHKIHOHANbHAsA TIpyIlIa,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTUYECKHUI P, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXkAIIME COCAVNHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYypHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUH; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYEHHH U
0€30MacCHOM HCIOJIb30BaHUU BA)KHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHMI BBISBIISATh XapaKTEpHbIE MPU3HAKUA TOHSITHIA,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHITHUS NpPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALICHUI OPTraHUYECKUX COEIMHEHMI;

C()OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GbopMyn OpraHMYECKMX BELIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBaTh MOJIETU MOJIEKYJ] OPTaHMYECKUX BEHIECTB JI1 WILTIOCTPAIUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIE)KHOCTh H3YyUEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHUIO K OIpEeAeTIEHHOMY
KJIacCy/Tpynne COoeqUuHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), [aBaTb WM Ha3BaHUA 110
cuctematudeckoir HomeHkiatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, IIIH0K034,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);
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c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiecTB A. M. byTiepoBa 111 0OBbSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT MX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOPMHPOBAHHOCT,  YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKMX BEIIECTB (METaH, 3TaH, JTUJICH, IPOIMJICH, alleTHJICH,
oyranuen-1,3, metmwnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJI, alleTalIbJIeTH/l, MypaBbHUHAsI M YKCYCHas KHUCIIOTHI, TJIIOKO03a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WIITIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HHUMH YpPaBHECHMSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHU YTJIEBOIOPOIHOTO
Chlpbs (HE(QTh, NOPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHHSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WJIM MPOIYKTa
peakIMyi 10 HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB UJIU MPOJYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMU BJIaJACTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUN (HaOIIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
HCIMOJIb30BaTh CHUCTEMHBIE XUMMYECKHE 3HAHUS JUIsl TPUHSATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHMI COOJIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYCCKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKUMSIMHU IO BBIMOJHEHUIO JaOOPATOPHBIX
XUMHYECKHUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUYECKUU
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, TIOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB NMPH HArpeBaHUU, I[BETHBIC PEaKIMu OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATh PE3YIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uHpopMaIuio, MoJyd4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpeICTBa MacCOBOM
uHpopmaruu, aTepHeT u apyrux);
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chOpPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBWja  DKOJOTHYECKHU
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JIE€ATENbHOCTH B IEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokaszatens [I/IK, moscHsaTh Ha mpumepax CHocoOBI
YMEHBIIICHUS W TMPENOTBPAICHUS KX BPEIHOIO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsl 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHENBIX M CHA0OBUASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XAMUS» OTPaAXKaroT:

c(hOPMUPOBAHHOCTh  MPEJACTABICHUM: O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUHU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelISHUs] MPAKTUYECKUX 3a71a4
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U IPHUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHUX  3HAaHWM, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIAraloNIUe MOHATUSA (XUMHUYECKHI 3JIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCJIECHUS, XUMUYECKAsI CBS3b
(KoBasjIeHTHas, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM peakiuv, XMMHYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYEHUU U O€30MaCHOM HCTOJIb30BAHUU BAKHEUIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEITEIIBHOCTH YEJIOBEKA;
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c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSITHUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHHUI HCMOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss GopMysl BEHIECTB M  YpPaBHEHUH XHMMHUYECKUX  PEaKLUH,
cucremaruieckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHbli ra3, YIJIEKHCIBI ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(OpMHPOBAHHOCTh YMEHUI OINPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAsI, METAJUIMYECKasi, BOJAOPOHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJISIpHAasd,
WOHHAs!, METAJUIMYECKAs), XapaKkTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpEneIEHHOMY KJaccy/TpyIie
COEMHEHHH (IIPOCThIE BEUIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHI PacKpbIBaTh CMbICI MEPUOANYECKOro 3aKkoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKLUY;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh D3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys NOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanm, «9HEPreTUYECKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COECIUHEHUI
110 nepuojaaM u rpymnnaM llepuonuueckoi cucteMbl XUMHAYECKUX diieMeHTOB J1. U.
Mengeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyroIUX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKlnH, YYaCTHIO KaTaau3aTropa);

C()OPMUPOBAHHOCTh YMEHMH COCTABIATh YPABHEHUS PEAKLMHA PA3IUUHBIX
TUIIOB, TIOJIHBIE U COKpPAILEHHBIE YPABHEHMSI PEAKIIMI HOHHOTO OOMEHA, YUUThIBAs
YCJIOBHSI, IPY KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHIIA;
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c(OpMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPAa3UYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHM  PACKpPBIBATh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEaKLMU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTb XHUMUYECKHUE IPOLECCHI,
JeKalle B OCHOBE IPOMBIIIJIEHHOTO INOJyYEHHUsS] CEPHOM KHUCIIOTBHI, aMMHakKa, a
TaK)K€ CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOLIMX HAYYHBIX NPUHILMIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
NOHSATHS «MaccoBas JOJs BEIIECTBA B PACTBOPE», OObEMHBIX OTHOUIEHUH Ta3oB
IpU XUMHUYECKHX PEAKIUAX, MAacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHUH COOIIOAATH PaBUJIa MOJb30BAHUS XUMUUYECKON
MOCYJIOM W J1TabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHMSMHM IO BBIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUH IJAHUPOBAaTh M BBINOJHATH XHUMUYECKUH
AKCIIEPUMEHT (pa3joKEHHEe MEPOKCUAA BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOpa,
ONpEJeNeHNe Cpelbl PAacCTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cyibdaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
teMaM «Metaiey u «Hemeramib») B COOTBETCTBHM € NPAaBWIAMH TEXHUKH
0e30MacHOCTH MU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX PEAKIUI W (OpMYJIMPOBATHh BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, HTepHeT u Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1es1eco00pa3HoOro TOBEICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJSIX
COXpPAHEHHSI CBOETO 3JI0POBbSI M OKPYKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3ICHCTBUS HA )KMBBIC OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax cmocoObl yMEHBIICHUS H
MPEIOTBPAICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUI O0YYarolIuXcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX IIO3HAHWS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJETNBbIX W CIa0OBUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 crcTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

28

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnbsie IlpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Htoro no paznemny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbpHbIE YTIEBOIOPOIBI — aKAHbI 2
59 HenpenenbHble yrieBogopoO/Ibl: aJKEHBI, 6 1
aJIKa/INEHbI, aJTKUHBI
2.3 ApoMaTn4eckue yrieBo10posl 2
54 [IpupoaHbIE HCTOYHUKH YITIEBOJOPOIOB U 3 1
ux nepepadoTka
Hroro mo pazneny 13
Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 YrieBoasl 3 2
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Hroro no pazneny 13
Pa3nen 4. A3oTconepskaiiue OpraHu4ecKue coeTuHeHHs

4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

30

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumMeHnoBanue pa3aejioB H TeM nudpoBLIE
Ne i/m P Kourposbnbie IIpakTuyeckue (upp )
NpOrpamMmbl Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. Teoperuueckue 0CHOBBI XMMHMHU
Ctpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepnoanueckas cuCTeMa XMMHUYECKUX 3
anemenToB /1. . Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Htoro no pazneny 13
Paznen 2. Heoprannueckasi xumust
2.1 MeTtamisl
2.2 HemeTaminl 1
53 CBsi3b HEOPTAaHUYECKUX U OPTaHUYECKHUX 5
' BEILECTB
Hroro no pazneny 17
Paznen 3. XumMus u :Ku3Hb
3.1 XUMUs ¥ )KU3HD 4
Hroro mo pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

31

10 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugpossbie
/i Tema ypoka Beero Kontpoubnbsie IIpakTnueckue fll3y‘leﬂl/lﬂ :)Iﬁlil;l;onaTenbﬂue
padoThbI padoThI pecypes:
1 [Ipeamer opranM4ecKo XuMuH, € 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus ctpoeHHst OpraHM4YECKUX
2 coenunenniit A. M. bytnepoga, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
3 opraHuueckux seectB. Homenkinatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTAaB U CTPOEHUE, 1
TOMOJIOTMUYECKUHN PSIJL
5 MeraH u 3TaH — OpocTenIIre 1
IIPEICTaBUTENN aJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — NpocTeine 1
IIPEICTAaBUTENN aJIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilomyuenune 1 1
ATHJIEHA U U3yUYEHUE er0 CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MeTminoyTanuen-1,3. [Tomydenue 1

CUHTETUYECKOIO KayuyKa U PE3UHBI
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AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHYECKOM
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'eneTrueckas cBS3b yrieBOJOPOIOB,
MIPUHAICKANTUX K Pa3IMIHBIM KJ1accaM
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[TpupoaHBIE HICTOYHHUKH YTIIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIC
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KontponbHas padota mo pasaeny
«YTIIEBOAOPOABD)

17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ1. BogopoaHas cBs3b

18 MHOroaToMHbIE€ CIUPTHI: TUIICHTJIUKOIb U
TIIALEPUH

19 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UUYECKUE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE

20 Anpaerunsl: GopManbaeTu U
areTanpaerua. AeToH

21 OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE

KHCJIIOTBI: MypaBbUHAs U YKCYCHAsd
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22

23

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, NX MOIOIIIEE JSHCTBHE

25

26

27

CrnoxHble 3(UPHI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

Xupsl: ruaponus, npuMeHeHue,
Ononoruyeckas poib KUPOB

VYTieBobl: COCTaB, KiIaccuuKanus.
Baxneiimme npeacTaBuTeNu: IIt0Ko3a,
bpykTO3a, caxaposa

28

29

30

31

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

KonTtponbHast pabota no pazueny
«Kucnopoacoaepxaiire opraHuuecKme
coenuneHus»/ Beepoccuiickas
IpoBepoyHas pabora

OO11as xapaKTepUCTHUKA a30TCOIePIKAITIX
OpPraHUYECKUX COSTMHEHUH /
Bcepoccuiickas mpoBepouHas pabota

AMUWHBI: METHJIAMWH M aHUJIUH

32

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHHYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. Ilentuasl.
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benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

OCHOBHBIE TTOHSTHSA XUMHHI

33 BBICOKOMOJIEKYJISIPHBIX COCIINHEHUN 1
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1
IInacTmaccel, KaydyKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC
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Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

XUMUYECKUH 3IeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypaIysi aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XMMUYECKuX 3yemMeHToB [I. 1.
MenieneeBa, UX CBs3b C COBPEMEHHOU
TEOPUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHMYECKHX DJIEMEHTOB M UX COEIMHEHUM I10
rpynnam u nepuojam. 3HaueHue
MIEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anemenToB .. Meneneena B
Pa3BUTHH HAYKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBsI3U. Bogoponnas cBs3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectpa
MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPLI.
MaccoBas 10111 BellleCcTBa B pacTBOpC
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10

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakiui B
HEOPraHWYeCKOM M OpraHu4YeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMUYECKOE paBHOBECHE

[IpakTuueckas pabora Ne 1. «BiusHue
pa3Iu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON peaKium»

11

Dnektponutrueckas auccounanus. [lonsrue
0 BoJIOpoIHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakmuu. [TousTre 00 2MeKTpon3e
pacIIaBoB M paCTBOPOB COJIEH

13

14

KonTponbHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainmsl, ux nonoxxkenue B [lepuoamueckoit
cUCTeMe XUMHUeCKux 3nemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBOWCTBa
METaJIOB
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15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XHUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATpUH, KaJui, KaJablluii, MarHUH,
ATFOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKejle3a U UX
COCTUHEHUN

[IpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Meramab»"

Hewmeramisl, UX 1OJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3NYECKUE CBOMCTBA HEMETAIIIIOB.
AJUTOTpOTIUS HEMETAJUIOB (Ha IpUMepe
KHCIIopo/a, cephl, hocdopa u yriepoaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTa, gocopa 1 ux
COCIMHEHU I

XHWMHMUYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
HUX COeOUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETUHEHUN

O0001IeHYE ¥ cUcTeEMAaTU3alus 3HAHUI 1O
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TeMe «Hemertayuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenne

27 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
"Hemertanmnsl"»

08 KontpossHas paboTa no remam «MeTash» 1
u «Hemerammsn

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heopranmueckue u opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOpPraHUYECKUE U

30 OpraHM4ecKue coeJuHeHMs. | eHeTnueckas 1
CBSI3b HEOPTaHMUYECKUX U OPTaHMYECKUX
BEIIECTB
Ponb xuMum B o0ecriedeHIH YKOIOTUIECKOH,

31 SHEPreTHYECKOH U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 00MKX HAYUHBIX

32 IIPUHIMIIAX TPOMBILIUIEHHOTO MOJTYYEHUS 1
BaXHEUIIIMX BEILECTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMUS U 310POBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnmporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

1

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

11

1.2

13

ChopMupoBaHHOCTh NPEACTABICHUH O XHMHYECKOH COCTaBIIAIOLICH
€CTECTBCHHOHAYYHOM KapTUHBl MHpa, pOJIM XMMHM B IIO3HAHUU
SIBJIGHUH TpUpOJbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOIUMOHN st
pelieHs] NPAaKTUYECKUX 337ady M HKOJOTHYECKM OOOCHOBAaHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

Bnanenue cucremMoil XUMHUYECKUX 3HAHHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraromye HOHATUSA (Moutexya, BaJICHTHOCT,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YTJIEPOAHBINA CKEJET,
GyHKIMOHANbHAS ~ Tpynma,  pajJukal,  HU30Mepusi,  M30MEphI,
TOMOJIOTUYECKUH PpsAJl, TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOA- H
a30TcoJepKalllue COEJUHEHUs, OMOJIOTMYEeCKM AKTHBHBIE BEILECTBA
(yriieBoapl, KMphI, O€JIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCUHEHHUs); TEOPHUM U 3aKOHBI (Teopus
XMMHUYECKOT0 CTpoeHHsl opranmdeckux aemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEIEHUSI O CBOMCTBAaX, COCTaBe, IIOJIy4eHUM U O€30IaCHOM
HCIOJIb30BAHUN  BAXXHEMIINX HEOPraHWYECKMX U  OPraHUYeCKUX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ BBIABIIATE  XAPAKTCPHBIC IIPU3HAKU
HOHﬂTHfI, YCTaHaBJIMBATH nux B3aMMOCBA3b, HCIIOJIBb30BaTh
COOTBCTCTBYIOIIHUEC TIIOHATHUA IIPU ONHWCAHHWU COCTaBa, CTPOCHUA H

HpeBpaH_ICHI/II‘;I OpTaHHUYCCKUX CO€IUHEHMI

14

c(OpPMUPOBAHHOCTh YMEHHUH HCIIONB30BaTh XUMUYECKYI0 CHUMBOJIUKY
JUISL COCTaBIIGHUSI MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEpHYTOMH,
cokpamEéHHor) (opMya OpraHMYECKUX BEUIECTB U YpPaBHEHHA
XUMHUYECKHUX PEAKLIUI, U3TrOTABINBATH MOJIETIN MOJIEKYJI OPTaHUYECKUX
BEILIECTB JJI WUIFOCTPALMM X XUMHUYECKOIO M IMPOCTPAHCTBEHHOIO

CTPOCHUS
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1.5

1.5

1.6

ChopMUPOBAaHHOCTh ~ YMEGHHH  yCTaHABIMBaTh  MPHUHAUICKHOCTb
W3YYEHHBIX OPraHMYECKMX BEIIECTB 10 UX COCTaBy M CTPOCHHIO K
onpeneaéHHOMY Kiaccy (Trpymnme) COoeAMHEHUH (YIJIEBOJIOPOIBI,
KHCJIOPOA MW a30TCOACp)KAIINE COCAMHEHUS, BBICOKOMOJICKYJISAPHBIE
COCJMHEHUS), JaBaTh HMM  Ha3BaHWS [0  CHUCTEMaTHYECKOW

nomenkiarype (IUPAC)

ChopMUpOBaHHOCTh YMEHHUS ONpPEAENATh BUAbBI XUMUYECKOW CBSI3U B

OpPraHMYECKUX COSAMHEHUSX (OAMHAPHBIE U KPaTHbIE)

ChopMupOBaHHOCTb ~ yYMEHHUSI HPUMEHSTb: TOJOXKEHUS  TEOpHH
CTpoeHusi opraHudeckux BemiectB A.M. BytnepoBa st 0ObsCHEHHS
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH

COXpaHCHHA MACChI BCIICCTB

YrieBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpPraHn4CCKHUC COCAUHCHUA. BbICOKOMOJ'IGKy.TIHpHLIC COCAMHCHUA

2.1

2.2

2.3

ChopmupoBaHHOCTE YMEHUW TIPUBOAWTH TPUBHAILHBIC Ha3BaHUS
OTJICIbHBIX OPraHMYECKHX BEINECTB (ITHJICH, IPOIWJICH, alleTHUJICH,
STWJICHTIIUKOJb, TIHIEPUH, (QeHon, QopMalbIerus, areranbIerus,
MypaBbHHAS KHCIIOTA, YKCYCHasi KHCJIOTa, OJICMHOBAas KHUCJIOTa,
CTCapuHOBAs KHUCJIOTa, TJIFOKO3a, (PPyKTO3a, Kpaxmal, IIeJUTI0I03a,
TJTALIVH )

ChopMupoBaHHOCTh yMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nueckue M XUMUYECKHE CBOWCTBA THUIHYHBIX MpeICTaBUTENEH
Pa3IUYHBIX KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, JTaH, JITHIICH,
MPOMWICH, aneTuieH, OyraaueH-1,3, mermnlOyraauen-1,3, Oenzodn,
METaHOJI, ATAHOJ, TUJICHIJINKOIb, TJIMIEPHH, (EHON, aleTaabIeTus,
MypaBbUHAsE M YKCYCHasi KHCIOTBHI, TJIOKO3a, Kpaxmal, IIeJITI0J03a,

aMUHOYKCYCHas KUCJIOTa)

C(I)OpMPIpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATL T'CHCTUUYCCKYIO CBA3b
MCXKOY TUITHYHBIMHA MNpeaACTaBUTCIIAMHA Pa3IMIHBIX KJIaCCOB
OPraHN4Y€CKUX BCIICCTB YPABHCHUAMU COOTBECTCTBYIOIIUX XUMHWYCCKUX

PeaKIMii ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpPMYII

2.4

CdhopMupoBaHHOCTD yMeHUs XapaKTepU30BaTh HUCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HE(PTh, MPUPOIHBII ra3, yrojb), CHOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE MPOTyKTOB MepepadoTKu

XUMHA U )KU3Hb. PacuéThl

3.1

ChopMHUpOBaHHOCTH YMEHHI BIIAJETh CUCTEMOW 3HAHHK 00 OCHOBHBIX

MCTOAax HAYYHOI'O IMO3HAaHHs, UCIIOJIb3YEMBIX B XMMUHU IIPU U3YUCHUHN
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BCIIECTB MW  XHMHWYCCKHUX SIBJICHHUI (Ha6J’IIO,I[€HI/IC, HU3MCPCHUC,
OKCIICPUMCHT, MOI[CJ'II/IPOBaHI/Ie), HCIIOJIB30BAaThb CHCTCMHBIC
XUMHUYCCKUC 3HAHUA 4 [PUHATUA peH_IeHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyalUaX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM

3.2

3.3

3.4

ChopmupoBaHHOCTE yMEHHH COOJIIO/IaTh TPaBWIA TOJB30BaHUS
XUMHYECKOH TOCynoil u 1ab0opaToOpHBIM O0OPYJOBaHHEM, a TaKXKe
npaBuia OOpaIeHHs ¢ BEIIECTBAMUA B COOTBETCTBHH C HHCTPYKIUSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

CchopMupoBaHHOCTb YMEHUH MJIAHUPOBATh U BBINOJHATh XUMUYECKHH
OKCIICPUMCHT (HpeBpaHIeHI/Iﬂ OpraHN4Y€CKUX BCIICCTB IIPpHU HArp€BaHUU,
MOJTyYeHHE 3TUJICHA U U3yYCHHE er0 CBOWCTB, KAUYECTBEHHBIC PEaKIIH
OpPraHMYEeCKUX BEUIECTB, JEHATypauusi OEJIKOB NpU HarpeBaHMHU,
[BETHBIC PEAKIMH OCJIKOB) B COOTBETCTBHM C TMpaBHJIAMU TEXHHKU
0€30MacHOCTH TpU OOpaIleHUH C BEIIECTBAMU U JIAOOPaTOPHBIM
00opyI0BaHUEM; [PEACTABIIATH pe3yJIbTaThI XUMUYECKOTO
IKCIIEpUMEHTa B (OpME 3alicCH YpPaBHEHHH COOTBETCTBYIOILIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HA OCHOBC 3TUX PE3YyJIbTATOB

ChopMupoBaHHOCTb YMEHHM MPOBOANUTH BBIUYUCIECHUS IO XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTUUECTBA MCXOJHOTO BEIIECTBA WM
MIPOJYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKIUH)

3.5

3.6

11 KIIACC

CdopmupoBaHHOCTH YMEHHU KPUTHYECKH aHAIIM3UPOBATh
XMMHUYECKYI0 HMH(OpMAIMIo, MOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit uH(popMaruu, cetb IHTepHET u 1pyrue)

ChopMupoBaHHOCTh yMEHUH COOMIOAATH TpaBHJIa SKOJIOTHUECKH
11eJ1ec000pa3HOro MOBENEHUSI B OBITY U TPYAOBOW JEATEIHLHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pPOBbS W OKPYXKAOLIEH NPUPOIHOU
Cpenbl, OCO3HAaBATh ONACHOCTb BO3JEHCTBHS HA JKHUBBIE OPraHU3MBI
ONpEIEIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAsi CMBICH IOKa3aTess
I[MAK (mpenensHO  JOMYyCTUMOW — KOHLEHTpPAIMM), TOSCHATH Ha
npuMepax CHOCOOEI YMCHBIICHUA W MPEAOTBpAICHUA HX BPCIHOIO

BOS}IGf/iCTBHS[ Ha OpraHusM 4C€JIOBCKa

Kon
NpoBePsSIEMOro

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMbl CpeiHero o01ero odpasoBaHusi
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pe3yJabTara
1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

Biagenue cucremMoi XMMHYECKMX 3HAaHUW, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOUIME  IMOHATUSA  (XMMMUYECKUMH  3JEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKA aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH AaTOMOB,
HOH, MOJIEKYJIa, BaJCHTHOCTb, DJIEKTPOOTPHULIATEIIBHOCTD, CTEIECHb
OKHUCJICHUs, XMMHMYECKas CBS3b, MOJIb, MOJIApHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIBl XUMHYECKUX peakuui
(OKUCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHJAOTEPMHUYECKHE,
peakuuy MOHHOro OOMEHa), PacTBOP, AJIEKTPOJMUTHI, HEIIEKTPOJIUTHI,
JNIEKTPOIUTUYECKAsd  JUCCOLMALMUA, OKHUCIHUTENb, BOCCTAaHOBUTEID,
CKOpPOCTh XMMHYECKOM pPEaKlUU, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHbI (TEOpHs 3JIEKTPOIUTHUYECKON auccormannu, llepronnueckuii
3akoH JI.M. MeHeneeBa, 3aKOH COXPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHHU, (PAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, IIOJYYEHMH U O€30IIaCHOM HCIOJIb30BaHUM BaKHEUIIMX
HEOPraHWYeCKUX BEIIECTB B OBITY M MNPAKTUYECKOH JEATeIbHOCTH
YelIoBeKa

ChopMupOBaHHOCTb yYMEHUH BBIABIATH XapaKTepHbIE MPHU3HAKK U
B3aMMOCBA3b HM3YYEHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIUE
MOHATUSA IIPU ONHMCAHMM CTPOEHUS U CBOMCTB HEOPraHWYECKHUX
BEIIECTB U UX IPEBPALICHUH; BBIABIATH B3aMMOCBSA3b XUMHUYECKHUX
3HaHUHN c MIOHATUAMHU u MIPEACTABICHUSMHU IpYTux

€CTECTBEHHOHAYYHBIX IPEIMETOB
BrnageHne OCHOBHBIMH METOJAaMU HAay4YHOI'O IIO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoJeHHe, W3MEpEeHHue, SKCIEPUMEHT,

MOJICIIMPOBAHNE)

14

ChopMHUpPOBAaHHOCT, yYMEHHUH OMpENEsITh BaJCHTHOCTh M CTETCHBb
OKHCIICHUSI XMMHUYECKUX DJJEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
COCTaBa, BHJ  XUMHUYECKOM CBs3M  (KOBAJICHTHAas, HWOHHa,
MeTaJlJIn4yecKasi, BOAOPOJHAs) B COCTUHEHUSIX, TUIl KPUCTAILITMUECKON
pemETKN KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIsApHas, MOHHAs,

MeTaJUTH4ecKas)

1.5

CdopmupoBaHHOCTh YMEHUN OMPEAEIATh XapakTep Cpellbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUN

1.6

ChopmupoBaHHOCTh ~ yMEHHUSI  KJIacCU(UUIUPOBATH  XUMUYECKHE

peaKIMy Mo Pa3IMyHBIM MpPU3HAKaM (YHUCIIy M COCTAaBY PEarupyroIIuxX
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1.7

BELIECTB, TeIIOBOMY J(h(eKTy peakuuu, H3MEHEHHUIO0 CTereHen
OKHUCJIGHHS  D3JIEMEHTOB,  OOpaTUMOCTH  pEaKUuu,  y4acTHIO

KaTaJinu3aTopa)

ChopMUpOBaHHOCTb ~YMEHHMH  COCTaBIATh YPaBHEHUS  peakuui
pPa3JIMYHBIX THUIIOB, IOJHBIE M COKpAIICHHBIC YpPAaBHEHUS pPEAKLUN
HMOHHOI'0 OOMEHA, YUUTBIBAs yCIOBUS, IIPU KOTOPBIX 3TU PEAKLUU UAYT

IO KOHIIa

1.8

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
KAueCTBEHHBIH COCTaB  pa3IMYHbIX HEOPTraHHMYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIINE B BOJIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

CpopMHUpPOBaHHOCT, YMEHUW PACKPBIBATH CYIIHOCTh OKHCIHTEIIBHO-
BOCCTaHOBUTEJIBHBIX peaKkuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.10

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH

XUMHYECKON peakinu OT pa3indHbIX (haKTOpPOB

1.11

2.1

2.2

2.3

ChopMupOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XMMHMYECKOIO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEUIHETO BO3JEHCTBUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHU4YecKask XUMHS

CdopmupoBaHHOCTh YMEHUN pacKpbiBaTh cMbICT [lepuonnyeckoro
3aKOHa J.N. Menneneena u JIEMOHCTPHUPOBATh ero
CUCTEeMATHU3UPYIONIYI0, OOBACHUTENbHYIO U  MPOTHOCTUYECKYIO
byHKIIUN

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuoanueckoit
cucTemMbl xuMuudeckux siemeHToB J[.M. MeHnneneeBa, uCIONb3ys
MOHATHS  «S-, P-, 0-27eKTpOHHBIE OpPOUTATN», «IHEPrEeTHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMUYECKUX AJIEMEHTOB M MX COEAUHEHUH MO MepuojaM U rpynnam

[Tepuonnueckoit cucrembl xuMudeckux 3iaeMeHToB .M. Menaeneesa

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TECHETHUYECKOW  CBSI3M  MEXIY
HEOPTraHWYECKHMMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMUpOBaHHOCTH ~ YMEHMH  yCTAQHABIMBAaTh  IPUHAAJICKHOCTH
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2.5

2.6

2.7

HEOPraHUYECKUX BEHIECTB MO MX COCTaBY K OMNPENCIEHHOMY Kiaccy
(rpymme) coenMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILIbI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

ChopMupOBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI0 CHUMBOJIUKY
Uil cocTaBleHHs (OpPMYJ BEIIECTB M YPAaBHEHHH XUMHUYECKUX
peaknwmii, cucreMatrueckyro Homenknatypy (IJUPAC) u tpuBuanbHbIe
Ha3BaHUS OTHEJIbHBIX HEOPraHWMYeCKUX BellecTB (yrapHbli ras,
YIJIEKUCIBIA a3, aMMMaK, raméHas H3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

CdopmMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BELIECTB PA3IMYHbIX KJIACCOB,
NOJTBEPXkaTh  CYLIECTBOBAHME  TI'E€HETHYECKOM  CBA3M  MEXKIY
HEOPraHMYECKUMHU  BELIECTBAMM € IIOMOLIbIO  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

CdopmupoBaHHOCTh YMEHHH MJIAHUPOBATH U BBITIOIHATH XUMUYECKUIN
JKCIIEPUMEHT (pa3jioKeHHE IEpOKCHIa BOJOpOJa B IMPUCYTCTBUU
KaTaJIn3aToOpa, ONpPENEJIEHUE Cpeabl PaCTBOPOB BEUIECTB € MOMOIIBIO
YHHMBEPCAJIBHOTO MHAMKATOpPA, BIMSHHUE pa3IMYHbIX (PaKTOPOB Ha
CKOpOCTh ~XMMHYECKON peakIuH, peakuud HOHHOro oOMeHa,
KaueCTBEHHbIE PeaKuu Ha Cyb(aT-, KapOOHAT- U XJIOpUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIeHHE SKCIEPHMEHTANbHBIX 3a/lad M0 TeMaM
«Metamne» u «HemeTannbl») B COOTBETCTBUU C MPaBWIAMU TEXHHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BeIIeCTBAaMM M JIaOOPaTOPHBIM
o0opy0BaHuEM; IIPEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (QopMe 3amucu YpaBHEHUN COOTBETCTBYIOIIMX

peaKLII/Iﬁ )51 (I)OpMyanOBaTB BBIBOJBI HA OCHOBC 3TUX PE3YJIbTATOB

2.8

ChopMupoBaHHOCTH YMEHHMH CcOONIOATh MpaBWiia TOJIb30BAHUSA
XUMHUYECKON TOCYJ0H M Ja0OpaTOpPHBIM O00OpYyIOBaHHEM, a TaKKe
npaBmiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMHU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHNYECKHUX OIIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUHI XapaAKTEPU30BATh XAMUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NPOMBIIIJIEHHOTO IOJIYYEHHs CEpPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMUPOBAHHOCTH MPEACTABICHUI 00
OoOImMX HAyYHBIX MPHUHIMIIAX ¢  JKOJOTHYECKUX  Mpobiemax

XUMHYECCKOT'O IMTPOMU3BOJCTBA

XUMHSA U )KU3Hb. PacuéThl

3.1

ChopMHUPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIICH
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3.2

3.3

€CTECTBEHHOHAy4YHOW KapTHUHbl MHpA, pPOJM XUMHH B IIO3HAHUHU
SABIICHUA TPUPOJBI, B (POPMUPOBAHUHM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAMMOHW Jyis
pelieHusl TPAaKTUYEeCKUX 3a7ad W OKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHAYECKYI0 HH(OpMAIHMIO, TOIy4aeMyl U3 pa3HBIX HMCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHI COOMIOATh MpaBUIA DKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYJIOBOM JAEATENIBHOCTH B
LESIX COXPaHEHHUS CBOETO 3/I0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEHCTBUS HA JKUBbIE OPraHU3MBbI
oIpeIeIEHHBIX BEIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBpAILEHHs] UX BPEIHOTO

BOSI[GP'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmupoBaHHOCTE ~ yMEHUI MIPOBOANTH BBIYHCIICHHS c
WCTIOJB30BAHUEM TIOHSTHS «MAaccoBas JOJsI BEIIECTBA B PAaCTBOPEY,
OOBEMHBIX OTHOUIEHMH Ta30B NpPHU XUMHUYECKUX PEAKIHUSAX, MacChbl
BelecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH O0bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIICCTB,
TeII0BOro A Qexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAaHCHUA SHEPTHUU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Koxa
1

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA
TeOpeTI/I‘l€CKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHHU
Hpez[MeT OpFaHHq€CKOﬁ XUMUH: €€ BO3HHMKHOBCHHEC, Pa3BUTHC W 3HAYCHUC B

IMOJIYUCHUH HOBBIX BCHICCTB M MATCPUAJIOB. TCOpI/Iﬂ CTPOCHUA OPraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE IMOJIOKEHUS

1.2

CtpykrypHble (GOpPMYJIBI OpPraHUYECKUX BEIIECTB. | OMOJIOTHS, H30MEpPHS.
XHUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSAX — OJUHApPHBIE M KpPAaTHBIE

CBA3U. HpCI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThyecKas) U TPUBUAIbHBIC

Ha3BaHUS BaXKHEUIIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUu4YCCKUX BCHICCTB

2.1

2.2

2.3

2.4

VYri1eBo10poasl

AIKaHBI: COCTaB U CTpPOCHUC, TOMOJIOTHYECKUI pAA. MertaH u 3TaH — HpOCTCﬁH.IPIG
NpEACTABUTCIIM AJIKAHOB: (I)I/I3I/I‘leCKI/IC U XHMMHYECKHE CBOMCTBa (peaKI_lI/II/I

3aMCIICHUA U FOpeHI/ISI), HaxXO0XICHUC B IPHUPOAL, IMOJTYUYCHHUEC U TPUMCHCHUC

AJIKEHBI: COCTaB U CTPOECHME, TOMOJOTMYECKMH psAa. DTUIEH M NPONWIEH —
MPOCTEHIINE TPEICTAaBUTENN AJIKEHOB: (DU3MUECKHe U XUMHUYECKHE CBOMCTBa
(peakuu THJIPUPOBAHUS, TallOTEHUPOBAHUS, THApAaTalldM, OKHUCICHHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U IPUMCHCHUC

Anxanuensl: OyraaueH-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIIne
XMMHUYECKHE CBOMCTBA (peakuus noaumepusanun). [lonydyeHne cMHTETMUECKOTO

Kay4dyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUN Psil. ALUETHIICH —
MPOCTEHIINIA TPENCTaBUTENIb AJIKHHOB: COCTaB, CTpOoeHHe, (U3NUECKUe U
XUMHYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINH,

TOpCHI/IH), MOJIYUYCHHUEC U TPUMCHCHUC

2.5

Apensl. benszon: cocraB, cTpoeHue, (u3MUECKHMe U XHUMHUYECKHE CBOHCTBA
(peakuuy rajloreHMpoBaHMs U HUTPOBAHU ), IOJIYUYEHUE U IPUMEHEHHE. Toyour:
COCTaB, CTpoeHHE, (u3nyeckue W XHUMHUYECKHE CBOWCTBa  (peakuuu
TaJIOTCHUPOBAaHUS M HUTPOBAHHS), TONYYCHHE WM TpHUMEHEHHe. TOKCHYHOCTH
apeHOB. ['eHeTmyeckas CBSA3b MEXAY YINIEBOAOPOAAMH, IPUHAMICKALIUMU K

Pa3JINIHBIM KJIacCaM
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2.6

[Ipupoanbie HICTOYHUKH YTIIEBOAOPO0B. [IpupoaHblii ra3 u monyTHbIE HEPTIHBIE
ra3el. Hedptp u e€ mpoucxoxaenune. CriocoObl nmepepaObOTKH HePTH: MeperoHka,
KPEKUHT (TePMHUYECKUH, KaTanuTudeckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHbI yrois u

MIPOJYKTHI €ro nepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUC COCANHCHUA

3.1

[IpenensHbIe OAHOATOMHBIE CHUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIEeCcKHe
U XHMHUYECKHE  CBOMCTBa  (peakuMd C  AKTUBHBIMH  MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IAMHU, TOpPEHHE), IpUMEHEHHE. BoJopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMH CHUPTOB. J[eCTBUE METAHONA W 3TAHOJIA HA OPraHU3M YEJIOBEKA.
MHoroaToMHbI€ CIIUPTHL. DTUICHIVIMKOIb U TIULEPUH: CTPOEeHUE, (U3NYECKUe U
XMMHUYECKHE CBOMCTBa (B3aUMOJEWCTBHME CO  ILEIOYHBIMU  METaJIaMH,
KauCeCTBCHHAA pCaKUuUsA Ha MHOIOAaTOMHBIC CHI/IpTI)I). I[ef/'ICTBI/Ie Ha OpraHusm

YCJIOBCKaA. HpI/IMCHeHI/IC TIIMIOEpruHa U OTUJIICHITIUKOJIA

3.2

@DeHOT:  CTPOCHHWE MOJICKYJbI, (HU3MYECKHEe W XUMHYCCKHE CBOMCTBA.

Tokcuunocts enona. [lpumenenue gpenona

3.3

AJ'II)IIGFI/IZ[I)I N KE€TOHBI. CDOpMaJ'II)I[CFI/II[, aneTaabACrua: CTpoCHUE, (1)I/ISI/I‘~ICCKI/I€ n
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUSA WM BOCCTAHOBJICHUS, KaYCCTBCHHBIC

peaKI_II/II/I), IMMOJIYUYCHHUEC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE TpefeibHbIe KapOOHOBBIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHUCJIOTBI: CTPOEHUE, (pU3NUeCcCKre U XMMUYECKHe CBOMCTBa (CBOICTBA, o0ImIMe AJis
Kjlacca KHUCJIOT, peakius JTepuuKalnuu), TMOJyYyeHHEe U IPHUMEHEHHeE.
CTeapI/IHOBaSI M OJICMHOBAad KHCJIOTBI KaK MPEACTABHUTCIIN BBICIINX Kap60HOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIefiCTBHE

3.5

3.6

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIIOT. ['MIPOIN3 CII0XKHBIX
s¢upoB. Kupsl. ['naponus xupos. [lpumenenue xupoB. buonmorunueckas posb
KHUPOB

VYraeBosl: cocTaB, KiacCU(UKAILUSA YIIeBOJOB (MOHO-, M- M IOJMCaXapubl).
I'moko3a — mpocredmmii MOHOcCaxapH: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
bu3ruecKre 1 XMMHUYECKUE CBONCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
OpOKeHME TIIIOKO3bl), HAaXOXJEHHEe B MPUPOJE, NMPUMEHEHHE, OMOJOrHyYecKas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxmMan u 1mesuirono3a Kak
npupoaHble nosnuMepbl. CTpoeHHe KpaxMana M 1eiutronossl. dusnueckue u

XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOJIN3, KAUeCTBEHHAs PEAKILMs C HOI0M)

A3oTcoaepikalliie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIe OpraHuveckue coeauHeHus. Pu3nuecKkue u
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4.2

5.1

5.2

XHMHYECKHE CBOMCTBA AMMHOKHCIIOT (Ha IIpuUMEPeE FJII/ILII/IHa). buonornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

benku kak mpuUpONIHBIE BBICOKOMOJEKYJsIpHbIe coenuHeHus. llepBuuHas,
BTOpUYHAs U TPETUYHAS CTPYyKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEIKOB:

THJIPOJIN3, ACHATYpalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH
BpICOKOMOIEKYIISIPHBIE COCITUHEHUS

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJISIPHBIX COG,Z[I/IHGHI/If/'II MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHb MOJUMEPHU3aAllUA, CPCAHAA MOJICKYJISIpHAad
macca. OCHOBHEIE MCTOABI CHUHTE3a BbICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ —
noJIuMEepu3anus U MMOJUKOHACHCAIIHUA

9KCHepI/IMCHTaJ'IbHBIe MCETOAbl H3YYUCHHUs BCHICCTB U HUX npeBpameHI/Iﬁ:

O3HaKOMJICHHUC C 06pa3uaMH IMPUPOAHBIX U NUCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay41yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa U PE3UHLbL

11 KIIACC

Kon

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMUMHH

XuMudeckuil sneMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTPOHHAS 000JI0YKa.
DHepreTUyeckre ypOBHHU, MOAYPOBHU. ATOMHBbIC OpOUTANH, S-, P-, d-3JIEMEHTHI.
Oco0eHHOCTH pacTpeieieHus] SJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB

TNEPBLIX tIeT]i»IpéX MepruoaoB. QHCKTpOHHa}I KOH(I)I/IpraI_II/IH aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leprogndeckas cucreMa XUMAYECKHUX d1emMeHToB J[.1.
MenpeneeBa. CBsa3p mnepuoanyeckoro 3akoHa M llepumonnueckoil cuCTEMBbI
xumuyeckux ieMeHToB .M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOMCTB XWUMHYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEUIECTB IO TpYINaM U IEepHOJaM.

3HadeHUe NEpUOANYCCKOIro 3aKOHa B pa3BUTHHU HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHABl XUMHUYECKOW  CBSI3U
(koBalleHTHAs HEMOJSApHAas W TOJNSpHAs, HWOHHAs, MeTauinueckas). VoHBI:
KaTHOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUUYECKOU CBSI3H

(oOMeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

14

BanenTHOCTB. DIEKTpOOTpHUIIATEILHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THIBI KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa

BEIIECTB OT THUIA KPUCTAIMYECKOM pem€rku. lloHsTHe o aucnepcHbIX
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1.6

1.7

cucremax. VIcTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBasi J0Jisl BEIlECTBAa B
pacTBope
Krnaccudukanusa Heoprannueckux coeuHennii. HomeHnkiatypa HeopraHmueckux
BELICCTB
Xumuyeckass — peakuus.  Krnaccudukamuss — XMMHUECKHX — peakluil B
HEOPraHUYECKON U OPraHUYECKOM XMMHH. 3aKOH COXpPaHEHHUS MacChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBPALICHUA SHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CKOpOoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumbie peakuuu. XHUMUYecKoe paBHOBecue. DakTOphl, BIHAIONIME HA

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

1.11

2.1

DnekTponuTrueckas auccouuanus. CuiabHble W ciadbie aekTpoiuThl. Cpena
BOJIHBIX PAcTBOPOB BEIIIECTB: KKCJIasl, HEUTpaIbHAasl, IeJI0YHas. Peakiiuu HOHHOTO

oOMeHa
OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIINH
Heopranuueckast XuMust

Hewmerannsl. [lonoxenne HemeramioB B llepuoanueckoil cucteMe XUMHUYECKUX
anemenToB JI.M. MenzeneeBa U 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha IPUMEPE KUCIOPOAA, CEpPHI,

dbocdopa u yrnepona)

2.2

2.3

2.4

2.5

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAJIOB (TallOTEHOB, CEphl, a30Ta,
¢dochopa, yriaepoga M KpeMHHs) M HX  COEAMHEHUM  (OKCHIOB,
KHUCJIOPOACOAEPKAIINUX ~ KUCIOT, BOJOPOJHBIX coenuHeHui). I[IpumeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

Meramnbl. Ilonoxenune wmertamwioB B Ilepuogmdeckoil cucteMe XHUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000TI0UYEK
aToMoB MeTtasuioB. OOmue usndeckne cBoiicTBa MeTayioB. CIlaBbl METaJIOB.
DNEeKTPOXUMHUYECKUH Psi/i HAPSXKEHU METAJIOB

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAJJIOB (HATpHUMl, Kajaui, KaJbLUM,
MarHuii, aTIOMUHHUHA, ITUHK, XpPOM, JKele30, MeIb) U HX coequHeHwil. OOmue
CIOCOOBI MOTyYEHUs METAIIOB. [I[puMeHeHEe METAIITOB B OBITY ¥ TEXHHUKE

I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JIUIHBIM

KiaccaM

XUMUS U )KA3HD

3.1

Pons xumMum B oOecredeHUH HSKOJOTHYECKOW, SHEPTeTHYECKOW W THIIECBOU
0€301aCHOCTH, Pa3BUTHU METUIIMHBI. [IOHATHE O HAyYHBIX METOJAaX IMO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKqu/i
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3.2

HpeHCTaBJ'IeHI/ISI 00 06IHI/IX HAYUYHBIX IMPUHIOUIIAX IPOMBIIIIICHHOI'O ITOJIYUCHUA
BayKHEHIITNX BCIIICCTB. Yenosek B MHPE BCIUICCTB U MATCPHUAJIOB!: BaKHEHIIIIE
CTPOUTCIIBHBIC MATCPpUaJIbl, KOHCTPYKLIHMOHHBLIC MaTCpHUaJIbl, KPACKH, CTCKIIO,
KCpaMuKa, Marcpuaibl I OSJICKTPOHHMKHW, HAHOMATCPpUAJIbl, OPraHUYCCKUC H

MUHEpaJbHbIE y100peHus

3.3

Xumus u 3J0pPOBBEC UYCJIIOBCKA: TIIpaBHJIa HCIIOJIB30BAHUA JICKAPCTBCHHBIX
ImpenaparTos, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS IIpernapaToB OBITOBOM XHMMHU

B HOBCCI[HCBHOﬁ KHN3HU
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1) Xumus. 10 xmacc. / Tadpuensta O.C., OctpoymoB W.I'., CiankoB C.A. —
AO «U3narensctBo «IIpocsemienue», 2022. DnexTpoHHas Gopma yueOHUKA,

2) Xumust. 11 kmace. / Tabpuensa O.C., OctpoymoB W.I'., CnaakoB C.A. —
AO «UznarensctBo «IIpocsemnienue», 2024. DnektponHas popma yueOHUKA.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1) Tabpuensu O.C., CnagxoB C.A. Xumus, 10 xmacc. Pabouast Terpanp K
yueOnuky O.C. I'abpuensana. ba3zosslil yposens. ®I'OC. — M.: IIpocBemenune, 2023.
— 144 c.;

2) I'abpuensa O.C., CnankoB C.A. Xumus, 11 kmacc. PabGouas TeTpans K
yueOnuky O.C. I'abpuensana. ®I'OC. — M.: [Ipocsemenne/Ipoda, 2023. — 176 c.;

3) I'adbpuensu O.C., OctpoymoB WU.I'., CnaakoB C.A. Xumwus. 11 kiacc.
PaGouas tetpaas. bazossiit ypoBeHb. — M.: «IIpocBemenuey, 2021. — 96 c.;

4)T'adbpuenssa O.C., JlpicoBa I'.I'. Xumusa. 10 xiacc. Ba3oBblii ypoBeHb.
[IpoBepounbie 1 KOHTPOJIbHBIE U paboThl. — M.: [IpocBemenue, 2023. — 144 c.;

5)T'aopuensa O.C., OctpoymoB WN.I'., Cmaako C.A. Xumusa. 10 kmacc.
PaGouas rerpaas. bazoBelii ypoBeHnb. — M.: «IIpocBemenney, 2023. — 96 c.;

6) Jopoupkun B.H. Xwummsa. 9-11 xnacc. KapmaHHBIH CcIpaBOYHHK. —
PoctoB u//1: JIernon, 2021. — 336 c.;

7) ET'D. Xumus-2024. bonbIioi cripaBoyHuK i oarotoku kK EI'D. / Tlox
pen. B.H. Hoponwskuna, A.I'. bepexnoii, T.B. Caxueoii, B.A. ®eBpaneBoii. 9-¢
m3a. — Poctos v//1: Jlermon, 2023. — 560 c.;

8) KaBepuna A.A., [Tuuyruna I'.B. Xumust (6a30BbIii ypoBeHb). Peanusanus
00pa3oBaHUs: METOAMUECKOE TTocoOue st yuurtens / o pen. I'.B. [Tuayrunoit. —
M.: ®I'BHY «MucTtutyT cTpareruu pazsutus oopazoanusi PAOy», 2022. — 81 c.;

9) Ps6oB M.A. Xumus. 8-11 xmaccel. COOpHHUK OCHOBHBIX (POPMYIL.
CnpaBounuk. Jlyis mikoapHUKOB U abutypuentoB. ®I'OC. — M.: Dk3amen, 2023. —
95 ¢c.;

10) CaBunkuna E.B., JlormaoBa I'.Il. Xumuss B Tabiuiax W cxemax i
noarotoBku k EI'D. 10-11 knaccel. CnpaBounoe nocobue. — M.: ACT, 2023. — 159
C.;

11) CrpensaukoBa E.H., TpoeryboBa H.I1. KoHTposibHO-H3MEpUTEIbHBIC
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marepuaibl. Xumus. 11 kmace. PI'OC. — M.: BAKO, 2020. - 112 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1. DnexTpoHHBIE MYJIBTUMEANNHbBIE U3TAHMSL:

- Xumus. 10 xnacc. DIEeKTPOHHOE MYJIbTUMENUWHOE U3JaHHE K YUECOHHKY
0O.C. T'abpuensna «Xumus. 10 kimacen, CD 1,

- Xumus. 11 knacc. DIEKTPOHHOE MYJIbTUMEAUNHOE M3JAaHUE K YUYEOHUKY
O.C. T'abpuensina «Xumus. 11 kimace», CD 1.

2.  DIeKTpOHHBIE  00pa3oBaTeNbHBIC  PECYpChl,  JTOMYMIEHHBIE K
UCIIOJB30BAaHUIO TPU pPEANU3alNN UMEKIOIIMX TOCYJApCTBEHHYIO AKKPEIUTALIUIO
0o0pa3oBaTeNbHbIX MPOTPaMM Ha4yaJbHOTO OOIIETr0, OCHOBHOTO OOINEro, CPeaHEro
obmiero odpazoBanus nprukazoM Munanpocerenus Poccun ot 23.07.2025 Ne 551

- Xumus. 10 (11) kmace. — PI'AOY BO «l'ocynapcTBEHHbI YHUBEPCUTET
MIPOCBEILICHUS;

- Tpenaxep «O6nako 3Hanu». Xumus. 10 kinacc. — OO0 «Duzuxon Jlady;

- Tpenaxep «O6nako 3Hanu». Xumus. 11 kinacc. — OO0 «Duzuxon Jlady;

- Xumus, 10-11 knaccel. — TAOY BO MI'TIY.

3. OTKpBITHIE 00IIEIOCTYITHBIE 00pa30BaTEbHbIE MaTEPUAIIbl, PA3MEIICHHbBIS
Ha MHPOPMAIIMOHHO-00pa30BaTEIbHBIX MMOpTAIaX:

http://school-collection.edu.ru/ -  «Emunas  komutekuus  [{udpoBbix
OO6pazoBatenbHbix  PecypcoB» (Habop UM(POBBIX pecypcoB K ydeOHUKam
O.C. T'abGpuensina);

https://m.edsoo.ru/ — bubaunoTreka 1UppoBOro 0Opa3oBaTEILHOIO KOHTCHTA
(bubnmoreka 11OK);

http://school-collection.edu.ru/catalog/ — Enaunas xkosutekiuss UGPOBBIX
00pa3oBaTeIbHBIX PECYypPCOB;

https://urok.apkpro.ru  —  OGmenoctynHass  OecruiaTHas  OMOJIMOTEKA
UG POBOro 00pPa3oBaTeILHOr0 KOHTEHTA 10 BCEM TeMaM IITKOJbHOM MPOrpaMMBl;

https://nsportal.ru/shkola/khimiya/library - OOpa3oBarenbHas coluaibHas
ceTh. X1UMHUS,

https://resh.edu.ru/subject/29/10/ - Poccwmiickasi 371€KTpOHHAs MIKOIA. XUMHUS,
10 kiacc;

https://resh.edu.ru/subject/29/11/ - Poccwmiickas 37€KTpOHHAs MIKOIA. XUMHUS,



https://urok.apkpro.ru/?ysclid=los31ro5tc117230950
http://school-collection.edu.ru/catalog/
https://urok.apkpro.ru/
https://nsportal.ru/shkola/khimiya/library
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
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11 kmacc;
https://testedu.ru/test/ximiya/ - OGpa3oBareiibHbIC TECThI. TECThI 10 XUMHH;
https://go.rosuchebnik.ru/search?query — Poccuiickuii y4eOHHK. XuUMUs

(Metonnueckas nomois. Beounapsi. Kypesl. Katanor);
https://uchitel.pro/ - Yuwmrensllpo. KoncmekTsl mo mnpenMery «XuMUs».
W3ydenne xumun mar 3a marom. OHnaitH-y4eOHUK U COOPHUK 3a71ay;
http://him.1september.ru/index.php — sxypHan «XuMus»;
http://him.1september.ru/urok/ — MaTtepuaisl K ypoKy. XUMHS;
http://www.chemistry.ru — JIMCTaHIIMOHHAs OJUMIKAZA 10 XHUMHH:

TEJIEKOMMYHHUKAIIMOHHBIA 00pa30BaTEeNbHBIN MPOEKT.


https://testedu.ru/test/ximiya/
https://go.rosuchebnik.ru/search?query
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-vebinar/
https://rosuchebnik.ru/metodicheskaja-pomosch/distantsionnaya-shkola-uchiteley
https://uchitel.pro/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.chemistry.ru/
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