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AHHOTAIIYSA K PABOYEN ITIPOI'PAMME
yueOHOro npeamera «Xumus (0a30BbIii ypoBeHb)», 10-11 ki1accnl

Pabouass mporpamma mo xummm 10-11 kmacca paspaboTaHa B COOTBETCTBHHM C
tpeboBanusiMu OGI'OC u DOII cpeanero obmero odopazoBanus u [lomoxkennem «O paboumx
nporpaMMax yuyeOHBIX MPeIMETOB, YUeOHBIX KYpCOB (B TOM YHCIIe€ BHEYPOUHOU ACSITENBLHOCTH),
yaeOHbIX Mopyieii B coorBeTcTBUU C TpeboBanmsiM PI'OC u DOII cpemnero  oOmiero
obpazoBanusi» MAOY Jlunes UI'Y 1. Upkyrcka, yTBep:kAEHHOTO TpuKazoM aupektopa 103/3
ot 29.08.2024 roma M SBISETCS YAaCThIO OCHOBHOW 0OO0pa3oBaTEIbHON MPOrpaMMBbl CPEIHETro
o01ero oopa3oBaHusl.

Pabouas mporpamMMa OpHEHTHpOBaHA Ha IEJIEBbIE MPUOPUTETHI, CPOPMYINPOBAHHBIC B
denepanbpHON paboyeil mporpaMMe BOCIUTAHUS M B pabodeid mporpamme Bocrutanuss MAOY
JInueit UT'Y r. Upkyrcka.

VYueOunbiii npeamer «Xumus» 0azoBoro ypoBHs uszydeHus (1011 kmaccel) siBisiercs
OJTHUM M3 KOMIIOHEHTOB MpeAMETHON o0acTi «EcTecTBeHHO-HAYyYHBIE IPEIMETHI».

CocraBngomuMu  npeameTa «XUMHs» SBISIFOTCS 0a30Bble Kypchl — «Opranuyeckas
xumusa» U «O01as 1 HeOpraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsI KOTOPBIX
ABJISIIOTCS. OCHOBBI 0a30BOM HAYKU: CHUCTEMA 3HAHUM M0 HEOPTaHUYECKONW XUMUH (C BKJIIOUEHHEM
3HaHUW U3 OOIIEH XUMHM) U OpraHndeckol XumMuu. GopMUPOBaHUE JAHHOW CHCTEMbl 3HAHWM
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PAacCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

IIpu wu3ydyeHun ydeOHOro mpenMera «Xumus» Ha 0a30BOM YpOBHE, 3ajaueif
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpMHUpPOBaHHE OCHOB HAyKHM XUMHUHM Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTHUYECKOM JESITEIPHOCTH YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MMpOBOW KyJbTyphl. B 1emom coxepkaHue y4yeOHOro mnpeamera «XHUMHUS»
JAHHOTO  ypPOBHA  M3y4YeHHMs OpHEHTUPOBAaHO Ha (QopMupoBaHHe Yy OOydaromuxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsl MOHUMAaHUS QUIOCO(MCKUX UAEH, TaKUX Kak: MaTepuaibHOE
€IMHCTBO HEOPIaHUYECKOTO M OPraHMYecKoro Mupa, oOyCIOBICHHOCTb CBOICTB BELIECTB HUX
COCTaBOM U CTPOEHHEM, IT03HABAEMOCTh MPUPOJHBIX SIBICHUN IMyTEM IKCIEPUMEHTA U PELICHUS
MPOTUBOPEUNI MEXKITy HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEINOCHUIKAMH, OCO3HAHUE POITU
XUMHUH B PELIEHUU SKOJIOTMUYECKUX MpoOJeM, a Takke MpobdieM cOepexeHUs] dSHEePreTHYecKuX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTUI U MaTEpPHAJIOB.

['maBHBIME TI€TIIMH W3y4deHUs TpeaMmera «XuMmus» Ha 06aszoBom ypoBHe (10 —11 ki)
SBJISIFOTCA:

. (GbOpMHUpPOBAHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK Ba)KHEHIEH COCTaBIISIONMIEH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIE MOHATHS,
(dbyHIaMeHTallbHbIe 3aKOHBl U TEOPUU XMMHH, OCBOCHUE f3bIKa HAyKH, YCBOEHUE U TTOHUMaHUE
CYIIHOCTH JOCTYITHBIX 0000IEHHI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE ¢ UCTOpUEH
WX Pa3BUTHUSA U CTAHOBJICHUS;

. dbopMUpOBaHHE W Pa3BUTHE NPEJCTABICHUNA O HAyYHBIX METOAAX IO3HAHUS
BEIIECTB U XMMUYECKUX PEAKIHI, HEOOXOUMBIX Ul TPUOOPETEHUSI YMEHUI OpUEHTUPOBATHCS
B MHUpPE BEILECTB U XUMHUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B IMPHUPOJIEC, B MPAKTHUYECKOU U
MMOBCEAHEBHOM XKU3HU,



° pPa3BUTHC YMGHI/Ifl U croco0OoB ACATCIIBHOCTH, CBA3aHHBIX C H3.6JIIO,Z[€HI/IGM u
00BACHEHHMEM XUMHYECKOIO SKCIICPUMCHTA, CO6J'II-OI[€HI/I€M IIpaBUI 0€e30IacHOro O6paH_[€HI/I$I C

BCIICCTBaAMU.

Cpok peanuzanuu nporpammsel — 2 roaa (10-11 knacc).

KonmdecTBo y4eOHBIX 4acOB, HA KOTOPBIE pacCUMTaHa MporpaMmma

10 xnacc 11 xnacc
Koun-Bo yueOHbIX Henenb 34 34
Koi-Bo yacosB B Henenro 1 1
Koi-Bo yacos B roz 34 34

VYueOHUKH:

O.C.I'abpuensia, U.I". OctpoymoB, CnaakoB «Xumus 10 kimacey, «[Ipocsemenuey, 2020r
O.C.I'abpuensia, U.I". OctpoymoB, CnaakoB «Xumus 11 kmacey, «[Ipocsemenuey, 2020r

B mnporpammy BKIIIOUEHBI COZEpXkKaHHE, IJIAHUPYEMble pe3yJabTaTbl (JINYHOCTHBIE,
MeTalpeIMeTHbIE, IPEAMETHBIE), TeMaTUYeCKoe TIIAHUPOBaHKUE C YUETOM paboueil mporpamMmbl
BOCIIUTaHUSI ¥ BO3MOKHOCTBIO HCIIOJIb30BaHMSI AJIEKTPOHHBIX (LHM(POBBIX) 00pa30oBaTENbHBIX
peCypCcoB, OLICHOYHBIE MAaTEPHUAIIBIL.

Pabouas mporpamma oOCyXJIeHa M NPUHATA PEIICHHMEM METOJMYECKOro O0beIUHEHUs
yuuteneil-npenmeTHukoB (mporokon Nel ot 28.08.2024 r1.), coryiacoBaHa C 3aMeCTHTEIEM
mupexkropa MAOY Jluueit UT'Y r. Upkyrcka, yrBepxaeHa npukazoM aupektopa Ne 103/3 ot

29.08.2024 1.




HNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHEero oOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBIX ToNoXKeHu «Crtparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3M0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJarommxcsi Ha YpOBHE CPEIHETr0 OO0IIero oOpa3oBaHUs CPeCTBAMU YYEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX wefned W MPUHLMIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHKE PALIMOHATIBLHOTO HAYYHOTO MBILIICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHMMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOUEHHS B KU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3BJIEKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBAIOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKH OCMBICIMBATh MH(OpPMAIUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEYM MEXIy HOBbIMH (aKTaMHM U  TEOPETUYECKHUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OOy4YaronMxcss NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COJlep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpOBaHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku MHGOpPMAIHN, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa PAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMH H3y4U€HHUs IpeaMeTra
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIICHHE C HCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTHKA IIeJIel U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJIEp’)KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]a4H, KaK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINIA), WMEIONINX YHUBEPCATbHOE 3HAYeHWE Ui Pa3IUYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX i TPUOOPETEHUS OIBbITa JEATEIBHOCTH, KOTOpas 3aHHUMaeT
BOXHOE MECTO B TO3HAHWM XUMHUU, a TakKXKe MJs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHHS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMHU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS SHEPTETUIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oomiero odpazoBaHusi, coctabisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaXHEHILINX MPEACTaBUTENCH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIepUMEHTANIbHBIE METOABl H3Y4YEHMsI BEIIECTB M HMX IMPEBpallCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIKCaHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IpY HarpeBaHuu (TUTaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IpUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOINUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
MOJIUMEPU3ALIIH ), TOTYyYEHUE U IPUMEHEHHUE.

Anxaguensl: OyramueH-1,3 u metwnOytagueH-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XMMHUYECKHE CBOWMCTBA (peakUuu TUAPUPOBAHUs, raJlOreHUpPOBaHUs, THIpATaLly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble WCTOYHMKHK YIJIEBOAOPOAOB. IIpupomHslii ra3 W IONyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranaieckue coeJUHEHUS

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJIa U 3TaHOJa Ha OPraHKU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIMKOJIS.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KHUPOB.



VYrneBoawl: cocTaB, Kiaccu(ukanus ~— yrieBoloB  (MOHO-, JOH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
neunono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJa
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aWMOJICHCTBHE TIIMICPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IMPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).

A3oTcozeprkalue OpraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XUMHYECKHME CBOWCTBA OEJIKOB:
TUJIPOJIN3, IHATypalusl, KAYeCTBEHHbIC peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUI:
HaOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIIHUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MEeXIpEeIMETHBIX CBA3EH MPHU U3YYEHUU OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJUIHOCTh, HAOII0ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKONIAEMbIE, TOILIUBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KoBaJIeHTHasi HEMOJsipHas W MOJSpHAs, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJSpHOTO UM HEMOJICKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEMHEHHNM. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U ciialblie aneKTponThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaun «llepuoauyeckas cuctemMa XUMHYeCKux 3jeMmeHToB JI. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIBI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuétHrble 3amaun.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HMCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. 1lonoxenne meramnoB B [lepronnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue (usndeckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEeaKI[Mi Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpAacKH, CTEKJIO, KEepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: IpPaBWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOPraHUYECKOM XMMHH B 11 Kilacce OoCynIeCTBIIIETCS YEPE3 MCIOJIb30BAHUE KaK
OOlIMX ECTECTBEHHO-HAYYHBIX TOHSATHH, TaKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, NEpPUOAUYHOCTh, HaOII0IEHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, IHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U CAMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaXJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAHULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIE TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUUCKOTO TPaKJAHCKOro OOIeCTBa, MPUHATHBIMU B OOILECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA I1O3HABATEJILHOM M TMPAKTHUUYECKON JeATEeITbHOCTU
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HaMEPEHHUs, JIOTHUKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUs K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJln3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEM 310poBOTO M 0Oe3omacHoro obpasza IKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-MCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUICCKOMY M3YUEHHUIO MPOodeccruil pa3InvaHoOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayiied Mpopeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MJIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JESATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKPYKAIOIEM MHUpE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEHICHUU TI00aBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTFOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTPakKaIOUUe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M yYHUBEPCAIbHBIC YYCOHbBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU NMo3HaABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS © KPUTEpUH [UIS KIAacCU(HUKAIMKM BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4HOTO TO3HAHMS BEHIECTB M XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHUIO Pa3TuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypcebl HTepHeTa), aHanu3upoBaTh WUH(MOPMAILMIO PA3IMYHBIX BUIOB U (POpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMyIupOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMHUYECKON HH(OpMAIMEl: MPUMEHATh MEXIpeAMeTHble ((du3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIy4YEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NPHU BBINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
Mo pe3yjibTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA MYTEM COTJIACOBAHMS TO3UIUI B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUI IpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yNnbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMUS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs PaKTUYECKUX 3a7a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpX AIIUEe COCAUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTE€pHbIE NMPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH yCTAaHABIIMBATh MPUHAAJIC)KHOCTh H3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cucrematnueckoir HomeHkinatype (IUPAC), a taxke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM O0OpYyJAOBaHUEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIECTB, JCHATypalusi OCJIKOB NMPU HArpEeBaHHWH, I[BETHHIE pPEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOPMYyITUPOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMHPOBAHHOCTh ~ YMEHHH  COONIONATh  TpaBWIa  JKOJOTHYCCKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, moscHATh Ha mpuMepax CIocoObl
YMCHBIICHUST M TMPESJAOTBPAICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYCCKUX SBIICHHUIA;

Ui CHETBIX H  CcHa0OBUAANIMX OOYYAIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHWMHUHA B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALMNSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
pU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCT, YMEHUW BBISBISATH XapaKTEPHBIE MPU3HAKW TIOHSTHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHMM HCIONb30BATh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K ONPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenneneeBa 1 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «HEPreTUYECKue YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMHMUYECKHX DJIEMEHTOB U MX COEIUHEHUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEIHIECTB, TEIJIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEH OKHUCIECHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIC YPABHEHHSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT pa3auyHbIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIUAX, MAcChl BEIIECTBA WIH 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOII0IaTh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO0 OJKCIepUMEHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, THTepHET U Jpyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMIPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 https://resh.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHble yriIeBOaOPOIbl — AJIKAHbI 2 https://resh.edu.ru/
HenpenenbHble yrneBogOpOIbl: aJKEHbI,
2.2 pel * AOPOR 6 1 https://resh.edu.ru/
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 https://resh.edu.ru/
[IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U
2.4 PHPOZA y AOPOA 3 1 https://resh.edu.ru/
uX nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3 https://resh.edu.ru/
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 ACTIA P 7 1 https://resh.edu.ru/
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 ‘ https://resh.edu.ru/
Wroro no pazueny 3
Pa3zgea S. BoicokoMoieKy/IsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2 ‘ https://resh.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 https://resh.edu.ru/
anemenToB . 1. Menneneera
.M
1.2 Crpoerme sewectsa. Muoroobpasie 4 https://resh.edu.ru/
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://resh.edu.ru/
Hroro mo pazueny 13 https://resh.edu.ru/
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTais 6 1 https://resh.edu.ru/
2.2 Hemerannsl 9 1 1 https://resh.edu.ru/
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 5 httos://resh.edu.ru/
BEIIIECTB
Hroro no pazneny 17 https://resh.edu.ru/
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4 https://resh.edu.ru/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne
/i Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:yT:eHnﬂ :)l;l;)l:ll;((;l]:l;feﬂbﬂble
padoThbI padoTsI pecypest
1 [IpenMer oprannyeckoil XuMuu, e€ 1 https://resh.edu.ru/
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUs OPraHUuYECKUX https://resh.edu.ru/
2 coenunenuii A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenue o knaccuduranum https://resh.edu.ru/
3 opraHuueckux Bemiects. Homenkiatypa 1
(cucremaTnyeckasi) U TPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 https://resh.edu.ru/
TOMOJIOTUYECKHH Pl
5 MeraH 1 3TaH — IpOCTEUIINE 1 https://resh.edu.ru/
MPEJICTAaBUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1 https://resh.edu.ru/
7 OTUJIEH U NPOINUJIeH — MpocTeiine 1 https://resh.edu.ru/
MPEJICTaBUTENN ATKEHOB
8 [IpakTuueckas padora Ne 1. «[Tomyuenue 1 1 https://resh.edu.ru/
STUJIEHA U U3yYEHHUE €TO CBONCTBY
9 Ankanuensl. byraauen-1,3 u 1 https://resh.edu.ru/

metunoyraauen-1,3. [lonyuenue



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CUHTETUYECKOIO KaydyKa U PE3UHBI

AJIKMHBIL: COCTaB U 0COOEHHOCTH CTpOCHUA,

https://resh.edu.ru/

10 TOMOJIOTUYECKUH psijl. ALlETUIICH —
IIPOCTEUILINN TPEACTABUTENb AIIKUHOB

11 Brlunciienus no ypaBHEHUIO XMMHAYECKOM https://resh.edu.ru/
peakuuu

12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh https://resh.edu.ru/
apeHoB

13 I'enernyeckas CBs3b yIII€BOJIOPOAOB, https://resh.edu.ru/
IPUHAJUIEKANINX K Pa3IMYHbIM KJlaccam
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB: https://resh.edu.ru/

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
[IpupoiHbIE UCTOYHUKH YIJIEBOIOPOIOB: https://resh.edu.ru/

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC
rassl, HeTh ¥ IPOJYKTHI €€ mepepaboTKu

16 KouTtposnbHast paboTa 1o paszieny https://resh.edu.ru/
«YTIIEeBOIOPOABD)

17 IIpenenbHbIe OTHOATOMHBIE CIIUPTHI: https://resh.edu.ru/
MeTaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaTroMHbIE CIIUPTHL: STUICHIITUKOIb U https://resh.edu.ru/
TJILEPUH

19 @DeHOoJ: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE https://resh.edu.ru/
U XUMUYECKHE CBOWCTBA, MPUMEHEHUE

20 Anpaerupl: GopMaIbAeTHA U https://resh.edu.ru/
aneTanpaerul. AleToH

21 OHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE https://resh.edu.ru/

KHCJIOTBI: MypaBbUHAA U YKCYCHaA



https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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[Ipaxtuueckas padora Ne 2. «CBoiicTBa

https://resh.edu.ru/

22 pacTBopa YKCYCHOU KHCIOTBI»
CreapuHOBast U OJICMHOBAsI KUCIIOTHI, KaK https://resh.edu.ru/
23 NPEJCTaBUTEINN BBICIINX KapOOHOBBIX
KHCIIOT
24 Mpi1a KaK COJIU BBICIIUX KapOOHOBBIX https://resh.edu.ru/
KHCJIOT, UX MOIOIIIee JeiicTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE https://resh.edu.ru/
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX
3¢hupoB
26 JKupsl: Tunponns, npuMeHeHue, https://resh.edu.ru/
Ouosoruueckas poJib KUpPOB
YrieBoibl: COCTaB, KiacCU(pUKaITHSI. https://resh.edu.ru/
27 Baxwuelinme npencTaBuTeNu: riI0K03a,
dpyxTO3a, caxapo3a
28 Kpaxmail 1 1enoa03a Kak IpUpOHbIE https://resh.edu.ru/
HOJIMMEpPHI
KontponbHas padoTa mo pazaeny https://resh.edu.ru/
29 «Kucnopopacoaepxarine opraHHIecKue
COEMHEHUS
30 AMUJHBI: METHJIAMUH ¥ aHUJIAH https://resh.edu.ru/
AMMHOKHCIIOTBI KaK aM(pOTEpHbIE https://resh.edu.ru/
31 OpraHUYECKUE COEAUHEHUS, UX
ononoruueckoe 3Hauenue. IlenTuanl
30 benku xak npupoaHsie https://resh.edu.ru/

BBICOKOMOIJICKYJIAPHBIC COCANHCHUA

33

OCHOBHBIE TTOHATHS XUMHU

https://resh.edu.ru/
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BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN

OcHOBHBIE METOZBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.

[ImacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
w/n Tema ypoka Beero Kontpoasnbie IIpakTuyeckue fI[Sy'—IEHI/Iﬂ sﬁl?z;osaTenbnme
padoThbI padoThsI pecypes:

1 XHUMHYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 https://resh.edu.ru/

KOH(UTYypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas https://resh.edu.ru/
5 cucTeMa XMMUYeCcKux 3yeMeHToB /. 1. 1

MeHeneeBa, X CBSI3b C COBPEMEHHOM

TEOpHUEIl CTPOEHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB https://resh.edu.ru/

XUMHUYECKUX IJIEMEHTOB U UX COCIMHEHHH 10
3 rpymiaM v nepuojaam. 3HaueHue 1

MIEPUOJNYECKOI0 3aKOHA U CUCTEMBI

xuMHuueckux aneMeHToB .M. Menneneesa B

pPa3BUTUU HAYKU

Crtpoenue BemecTBa. XUMHUYECKast CBS3b, €€ https://resh.edu.ru/
4 BUJIbl; MEXAHU3MBbI 00pa30BaHMS 1

KOBaJICHTHOM CBs3U. BonopoaHas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD. https://resh.edu.ru/
5 CreneHn okucienus. Bemectsa 1

MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO

CTPOECHUS

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. https://resh.edu.ru/
6 VcTuHHBIE U KOJJIOUIHBIE PACTBOPHI. 1

MaccoBas 107151 BEIIeCTBa B pacTBOpe



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

https://resh.edu.ru/

Knaccugukanus XuMHUeCKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUs] SHEPTUU IPU
XUMHMUYECKHUX PEaKLHAX

https://resh.edu.ru/

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

https://resh.edu.ru/

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUn»

Onekrponutuueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasareie (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 3nexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

14

Mertaiuel, ux noyioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKUX drmeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIIOB

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
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15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

https://resh.edu.ru/

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajlui, KaablUi, MarHui,
ATIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKeJIe3a U UX
COCTUHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertannen»"

https://resh.edu.ru/

20

21

22

Hewmeraibl, ux mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemeHToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
AmoTponus HeMeTauioB (Ha puMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUH

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

23

XuMuyeckue cBoMcTBa a3oTa, (hocodpa u ux
COETUHEHUN

https://resh.edu.ru/

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeIUHEHUN

https://resh.edu.ru/

https://resh.edu.ru/
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O000111eH1E ¥ CUCTEMATHU3ALMsl 3HAHUN 110
TteMe «Hemeramiely. Berauciaenus mo

https://resh.edu.ru/

26 YpaBHEHUSIM XUMHYECKHUX PEaKIUi 1 L

TEPMOXUMHUYECKHE PACUETHI

[TpakTuueckas padborta Ne 3. «Pemenue https://resh.edu.ru/
27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1

"Hemeramnsl"»
28 KonTponbhas padora no temam «MeTtasuibi» 1 https://resh.edu.ru/

u «Hemeramibny
29 Heoprannueckue n opraHu4eckue KUCJIOTHI. 1 https://resh.edu.ru/

Heopranunueckue u oprannueckue OCHOBaHUS

AMpoTepHBIC HEOpPraHUYECKHE U https://resh.edu.ru/
30 opranuueckue coequHenus. ['enernueckas 1

CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX

BEIIECTB

Ponp xumMun B 00eciedeHUU SKOJIOTHUYECKOM, https://resh.edu.ru/
31 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 1

Pa3BUTHH MEIULIUHBI

[IpencraBienust 06 00X HAYYHBIX https://resh.edu.ru/
32 MPUHIMIIAX MPOMBIIUIEHHOTO MOTY4YEeHHUS 1

BaKHEHUIIINX BEIIECTB
33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1 https://resh.edu.ru/
34 XUMHSA U 3I0pPOBBE YEIOBEKA 1 https: //resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
O.C.I'abpuensa, U.I'. OctpoymoB, CnaakoB «Xumus 10 kmacey, «IIpocsemenuey», 2020r
O.C.I'abpuensa, U.I'. OctpoymoB, CrnaakoB «Xumus 11 kmacey, «IIpocsemenuey», 2020r

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

Xumus 10-11 xkmacesl: MmeTogudeckoe nocooue st yaurens, ['abpuensa O.C., Ocrpoymos WU.T.

Xumus. 8-11 kimaccel. Cucrema 3aannii mo reMarndeckum 6yokam. [Iporpamma O.C. INabpuensina. @I'OC.
Astop: [IunpHukosa H. H.
Xumus. 9-11 knacesl: uHTErpupoBaHHble ypoku, ABTop: CokonoBekuii A. H.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/

Cepauc «Sanekc.Yueouuk  https://education.yandex.ru/main/

O6pazoBarenbHblil moptan «Yuu.py»  https://uchi.ru/

Oo6pasoBarenbublil moprain «SIKmace»  https://www.yaklass.ru/

PO

KPUTEPUU ONEHNBAHMUSA

OneHKa YCTHOIO OTBETa yYaluxcs

OtMmertka "'5" craBuTcd B ciyyae:

1. 3HaHMs, TOHUMaHMSL, TTIYOMHBI YCBOEHUS 00Y4arOIMMCsI BCero o0bEéMa porpaMMHOro MaTtepuasia.

2. YMeHMs BBLIETATH TIJIaBHBIE MOJIOKEHHsI B M3YyYEHHOM Marepuaine, Ha OCHOBAaHUU (aKTOB HU
IpUMepoB 0000IIaTh, J1e/IaTh BBIBO/BI, YCTAHABIMBATH MEXKIIPEIMETHBIE U BHYTPHUIIPEIMETHBIE CBSI3H,

TBOPYECKU PUMEHSIET MOJyYE€HHbIE 3HAHUS B HE3HAKOMOM CUTYaIlUH.

3. OtcyrcTBHE OMMOOK M HENOUETOB INPHU BOCIPOU3BEACHUU H3YYEHHOTO MaTepuasa, MpH YCTHBIX
OTBETAaX YCTPaHEHUE OTAENbHBIX HETOYHOCTEH C IMOMOILBIO JOMOJHUTEIbHBIX BOINPOCOB YUUTENS,
coOI0IeHHE KYIbTYPbl YCTHOM pedH.

Otmerka "4":

1. 3HaHMe BCEro M3y4eHHOTO MPOrPpaMMHOIO MaTepHala.

2. YMeHMH BBIIENATH TJIaBHBIE TOJOXKEHUS B H3YUYEHHOM Marepuase, Ha OCHOBaHHMU (aKTOB U
OpUMepoB 0000IaTh, J€NaTh BBIBOJABI, YCTAHABIMBATh BHYTPHUIIPEJAMETHBIC CBS3U, NPUMEHSThH
IIOJIyYEHHBIE 3HAHUS Ha IIPAKTHKE.

3. HezHaunrtenbHble (HerpyOblie) OMIMOKM U HEIOYETHI MPU BOCIPOU3BEIEHUU M3YyUYEHHOTO0 MaTepHara,
coOJI0IeHre OCHOBHBIX MIPABUII KYJIBTYpPbl YCTHOU peun.

OtMmertka "3" (ypoBeHb NpPECTABICHUN, COYETAIOIINUXCS C AJIEMEHTaMU HayYHBIX MOHATUH):

1. 3HaHUMe U YCBOEHHME MaTepuaja Ha ypOBHE MHHHMAJbHBIX TPEeOOBAHUN MPOrpaMMbl, 3aTpyIHEHHE
IPY CAaMOCTOSITEIbHOM BOCIIPOM3BEICHUH, HEOOXOMMOCTh HE3HAUUTEIbHOM MOMOIIHU MPENoaBaTesl.
2. YMmeHue paboTaTh Ha YpOBHE BOCHPOM3BEACHUS, 3aTPyJHEHUS MPU OTBETAX HA BUIOM3MEHEHHBIE
BOIIPOCBI.

3. Hanmuume rpy0oii ommnOKM, HECKOJIBKUX HErpyOBIX MPH BOCIPOU3BEICHUU HM3YYEHHOIO Marepuana,
HE3HAYUTENIbHOE HECOOIII0CHNE OCHOBHBIX MPABWJI KYJIbTYPbl YCTHON PEUH.

Otmerka "2'":

1. 3HaHue U yCBOEHME MaTepHajla Ha yPOBHE HMKE MUHUMAJIBHBIX TPEOOBaHUN IIPOTrPaMMBbl, OTJEIIbHBIE
npecTaBiIeHnus 00 U3y4YeHHOM MaTepuale.
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2. OrcyrcTBHE yMeHUH paboTaTh Ha YpPOBHE BOCIPOHM3BEACHHUS, 3aTPYAHEHHUS IpPH OTBETax Ha
CTaHJapTHBIE BOIIPOCHI.

3. Hanmuume HecKoNbKHX TpyObIX OIIMOOK, OOJIBIIOTO YHMCIa HErpyObIX MPU BOCIPOU3BEIACHHUU
M3YYEHHOTO MaTepualia, 3HayuTelIbHOe HeCOOI0IeHHEe OCHOBHBIX MTPaBUJI KYJIBTYPbl YCTHOM peyu.

OueHKA BLINOJTHEHNS NPAKTHYECKUX (J1200paTOPHLIX) padoT.
OtMmertka "5" craBuTCS, €CIIN YUEHUK:

1) npaBUJIBHO OIIpENENMI LENIb OIbITA;

2) BBIMONHWI paboTy B MOJHOM O0OBEME C COOJIOAEHHWEM HEOOXOIUMON MOCIEeI0BATEIbHOCTH
IPOBE/ICHUS ONBITOB U U3MEPEHHIA;

3) caMOCTOSATEJIBHO U PAaLMOHAJIBHO BHIOpal M MOATOTOBHWII JUISL OIbITa HEOOXOAMMOE 00OpYIOBaHUE,
BCE OIIBITHI ITPOBEN B YCIOBUSAX U PEKUMaxX, 00ECIIEUUBAIOLIMX MOJYyYEHUE PE3YIbTaTOB U BHIBOJOB C
HauOoJIbIIEeH TOYHOCTHIO;

4) HayyHO TpPaMOTHO, JIOTMYHO OINHUCAJ HAOMIOJeHHA MU c(HOpMyIUpoBasl BHIBOJABI M3 ombiTa. B
NPEJCTAaBICHHOM OTYETE MPABWIIBHO U aKKYPAaTHO BBITIOIHMI BCE 3aIUCH, TAOIUIBI, PUCYHKH, TPapHKH,
BBIYUCIICHHSI U C/IEJaJl BBIBOJIBI,

5) IposIBIIET OPTaHU3AIMOHHO-TPYIOBBIE YMEHHUS (ITOIEPKUBACT YUCTOTY paboduero Mecta u mopsiioK
Ha CTOJIe, )KOHOMHO HCIIOJIb3YEeT PAaCXOJHbIC MaTEPUAIIbI).

7) SKCHEPUMEHT OCYILECTBIIET MO IUIAHY C Y4E€TOM TEXHHUKH O€30MacHOCTH M MpaBWJl paboOThHl ¢
MaTepHuajaMu U 000pYyJOBaHUEM.

OtMmeTtka "'4" craBUTCS, €CIIM YYEHUK BHITIOTHIII TpeOOBaHU K olieHke "5", HO:

1. OIBIT IPOBOJWII B YCIIOBUSIX, HE 00ECIEUUBAIOIINX JOCTATOYHON TOUHOCTH

U3MEPEHHU;

2. win OBUIO IOIYIIEHO /IBAa-TPU HEJIOUYETA;

3. unu He 6osee 0HOM HerpyOoi OMMOKH M OJJHOTO HE0YeTa,

4. MM SKCTIEPUMEHT TPOBEJICH HE TIOJTHOCTHIO;

5. WM B ONMCAaHUU HAOJIIOJJCHUI U3 OIBITA IOMYCTHII HETOUHOCTH, BBIBO/IbI C/I€JaJl HETIOJHBIE.
OtMmertka "3" craBuUTCS, €CIIN yUEHUK:

1. mpaBUIBHO OMpeAenMs IeNb ONbITa; pabOTy BBHIMOJHAET MPAaBUIbHO HE MEHEE YeM HaIOJOBHHY,
0JTHaKO 00BEM BBIMOJITHEHHON YacCTH TaKOB, YTO MO3BOJIAET MOIYYUTh NPaBUIIbHBIE

pe3yibTaThl U BBIBOJIBI [0 OCHOBHBIM, IPUHIIUITHAIBHO BaXKHBIM 3a/1auaM pabOThl;

2. win noadop obopynoBaHUs, 0OBEKTOB, MaTEPHAJIOB, a TaKKe pabOThl MO Hayaldy OMNbITa MPOBEN C
MIOMOIIBIO YYHTEINS; WJIM B XOJ€ TPOBEACHHS OIBITa M HM3MEPEHH OBUTM OMYIIEHBI OIIMOKH B
ONMCAaHUU HAOI0IeHUH, POPMYIHpPOBAaHUU BBIBOJIOB;

3. ONBIT MPOBOAWJICS B HEPANMOHAIBHBIX YCIOBUSAX, YTO MPHUBEIO K IOJYUYECHHIO PE3yJIbTaTOB C
OO0JIBIIEH MOrPEIIHOCTRIO; WM B OTYETE OBUIM JOMYIIEHBI B OOIIEH CI0XKHOCTH He 0oJiee IByX OINOOK
(B 3amMcsAX eIUHMIl, W3MEPEHUsX, B BBIUMCIEHUSX, TIpadukax, Tabiumuax, cxemax, U T.JI.) He
NPUHIUIHAIBHOTO JUTS JAHHOM paboThl XapakTepa, HO MOBJIMABIINX Ha Pe3y/IbTaT BHITIOJIHEHHUS;

4. nomyckaer rpyOyroo ommOKy B XOJe JIKCIepuMeHTa (B oOBsicHEHUH, B odopmieHHUU pabOThHI, B
cOOIOICHUH TIPAaBUJI TEXHUKU 0€30IaCHOCTH MpH paboTe ¢ MarepraiaMu U 000pylIoBaHUEM), KOTOpast
UCTIPABIISICTCS 110 TPEOOBAHUIO YUUTEIIS.

Otmerka "2" cTaBUTCA, €CIIU YYEHUK:

1. He ompenenwms CaMOCTOSATENBHO IENb OIbBITA; BBITOJHWI paboTy HE TMOJTHOCTHIO, HE TOATOTOBHII
HYXHOe 000pyJI0oBaHHE U OOBEM BBHIMOJIHEHHOW YacTH pabOThl HE MO3BOJSET CAeNaTh MPAaBUIBHBIX
BBIBOJIOB;

2. WIN ONBITHI, U3MEPEHUS, BEIUMCIICHUS, HAOIIOJCHNS IPOU3BOIMIINCH HETTPABUIIBLHO;

3. unu B Xoze paboThl M B OTYETE OOHAPYKHUIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYCHHBIC B
TpeOOBaHUAX K orleHKe "3";



4. nonyckaeTr nBe (u Oojee) rpyOble OIIMOKU B XOJAE IKCIIEPHUMEHTA, B OOBSICHEHHH, B O0(OPMIICHUH
paboThl, B COOJIFOICHUH TTPABUIT TEXHUKH 0€301TaCHOCTH MpHU paboTe C BEIIECTBAMH U 000pYIOBaHUEM,
KOTOPBIC HE MOXET UCIIPABUTh JAXKE 0 TPEOOBAHHUIO YUUTEIIS.

O11eHKa CaMOCTOATEIbHbIX NMCbMEHHBIX H KOHTPOJbHbBIX Pa0oT.

Otmertka "5" craBuUTCS, €CIIN YUEHUK:

1. BeImoaHWI paboTy 6€3 OMMO0K U HET0UYETOB;

2) nomycTui He O0JIee OJJHOTO HEI0YeTa.

OtmeTtka "4" cTaBUTCS, €CITU YICHHUK BBIMTOJTHII pa0OTY IMOJTHOCTBIO, HO JOMYCTHII B HEW:
1. He Oosiee 0THOM HETPYOOI OMMOKHU M OJHOTO HEIOYETa;

2. unu He 6oJjiee IBYX HEJAO0YETOB.

Otmetka "3" cTaBUTCS, €CIIM YUYSHUK MMPABUIIBHO BBITIOJHUI HE MeHee 2/3 paboThl WIIN JOITYCTHIT:
1. He Gosee ABYX IpyOBIX OMHMOOK;

. WM He O6oJiee oAHOM TPyOoii U 0THOM HErpyOOi OIIMOKY U OJJHOTO HEJ0YETa;

. WK He OoJiee IBYX-TpeX HErpyObIX OLIMOOK;

. WM OHOHN HEeTpyOoii OIMOKH U TPEX HE0UETOB;
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5. W TIPA OTCYTCTBUU OIITMOOK, HO NP HAJTMYHUN YE€THIPEX-TISITH HEJIOUETOB.

OtMmetka "2" craBUTCS, €CIIU YUCHUK:

1. momycTun 4yMcino OWMOOK W HEJOYETOB MPEBOCXOJSIIEe HOPMY, MPU KOTOPOHl MOXKET ObITh
BBICTaBJICHA oricHKa "3";

2. WY €CJIM MPABWIBHO BBITIOJIHWI MEHEE MTOJIOBUHBI PAOOTHI.

KpuTtepuu BbicTaBJIeHUs OLIEHOK 32 IPOBEPOYHbIE H KOHTPOJIbHBIE TECThI.

TecTel, cocTosimye W3 TATH BOIPOCOB MOXHO HCIIONB30BATh TOCIE HM3YYEHHUS KaKIOro MaTepuana
(ypoka). Tect u3 10—15 BompocoB UCIONB3yeTCs JJIsl TEPHUOAUECKOTO KOHTPOJIA.

Tect n3 20 — 30 BonpocoB HEOOXOAMMO HCIIOIB30BATh JJIsl UTOTOBOTO KOHTPOJIS.

IIpu oleHMBAHHUM UCIOJIb3YeETCH CAeAYIOIIas HIKAJIA:
oreHka «5» - 91-100% MakcUMallbHOTO KOJIMUECTBa 0allIOB;
oreHKa «4» - 75-90% MakCHMaIbHOI'O KOJIMYECTBA OAJIOB;
oreHka «3» - 50-74% MakCcHMaIbHOI'O KOJIMYECTBA OAJIOB;
oIeHKa «2» - meHee 50% MakCMMaJIbLHOTO KOJIWYECTBA 0AJIIOB.

OHEHOYHBIE MATEPHUAJIBI

KoHTpoJbHbIii TECT. 10 kaace.

1. Beibepute cxemy, r71e 00pa3yercs CI0KHbBIN YPup?

2. a) STWICHIJIMKOJIb+ COJISTHAsE KUCIIOTa =

0) ¢eHou + rUIPOKCUA HATPHS = B) 3TAHOJ + YKCYCHas KMCJIOTa =

T') TIIMLEPUH + OJIEMHOBAsA KUCJIOTa = J) TIUIEPUH + a30THAsI KUCIIOTa =
€) XJIOPYKCYCHBIH anbaerus + GpeHonsT HaTpus =

3. Beibepurte 7Ba BEIIECTBA, C KOTOPBIM PEarupyeT STHICHIUKOIb:
1) cBexxeocaxxaeHHbIi runpokcun meau (I1)

2) cosiHasI KMCIIoTa

3) Bomopon

4) amMMHaYHBIN pacTBOp OKcHUa cepedpa

5) meTan

4. Onpenenute cyMMy KOd(DPUITMEHTOB B peaKIMi TOPEHUS STHIIAMUHA



a) 17 6)36 B) 43 r) 21 m) 38

5. Kakoit 06beM kucinopoa (H.y.)norpedyercs s coxuranust 4 Mojib OyraHa ?
a) 350 n 6) 128,5n B) 280 1 r)582,4

6. Pacnio3naTs rimnepus, pudbo3y U caxapo3y MOXKHO C TIOMOIIIBIO:

1) cBexxeocaxxaenubiii ruapokcun meau (11), MeaHas MpoBoOJIOKa M CONSIHAS KHCIIOTA
2) pacTBOp HOJIHOM BOJIBI, IIEI0Yb, METHBINA KYIIOPOC

3) pactBop cyansdara meau (I1) , menous. cossiHas KUcaoTa

4) aMMHa4HBIi paCTBOP OKCHIa cepedpa, IIe/I0oUb

7. Cpenu BemecTB: N- KCWIION, O-Kpe3oJt, (eHUIMETAHO, THIPOXUHOH, |-(heHHITaHOI, KyMOJI,
1,4-murunpokcuben30:1, OCH3WIOBBIA CITUPT, 2-THIPOKCUTOIYOII - OMPEACIUTE YUCIIO Pa3TUIHBIX
(heHo10B ( IU(PPaMK) U 3ATMHUIIATE OTBET: ...evveeeeveeeereeeneeeennenens

8. Coenunenne cocraBa C4H1002 u3 KOTOpPOro B JBE CTaJAUU , HE UCIIONIB3YS IPYTUX
YIIEPOACOAEPKAIINUX COSAMHEHUN , MOXKHO NOIy4uTh coearHenue cocraBa C4HgOz - ato:
a) Oyranon-1

0) 6yranon-2

B) METOKCHUIIPOIIaH

T') 3TOKCATaH

9. MeTaHO MOTy4aroT:
a) ruipaTalnyeil aTuieHa 0) ruapaTalueil aleruaeHa
B) cuHTe30M okcua yrieposa (I1)

T') HETIOJIHBIM OKUCIIEHHEM (popmarbaeruaa

10. Kakoe BenecTBo MOXHO HCIOJIb30BATh JJISI TOTO, YTOOBI OTIIMYUTE 3TAHOJI OT TIIUIEpUHA?
a) Boaa 0) HaTpuit B) TUJIPOKCH]T HATPUS r) ruapokcun meau (1)

11. VkcycHBIN anbAeru MOXeT ObITh MOJTyYeH MpU THAPOIIN3E:
a) XJIOpITaHa 0) 1,1,- muxaoparana B) 1,2-nuxnopaTana r) 2,2.-IUXJIOpIpONana

11 knacc
TECT no teme ' AMMHAK"
1. B monexyne ammuaka NH3 cTenens okucnenns azora paBHa: a)

+3 0) -3 B) +5 r)0

2. 1o ¢pu3udecKuM CBOMCTBAM:
a) OECILIBETHBIN Ta3 C PE3KUM 3araxoM, XOpOIIo pacCTBOPUMBIM B Bojie. 0) OecIiBeTHBIN ra3 06e3 3amaxa ,
XOPOIIO pacCTBOPUMBIH B BOJIE.
B) ras, TsbKeJee BO3/lyXa, XOpOIlIO paCTBOPUMBIi B BOJIE. T') ra3 Oyporo 1BeTa, INI0X0 PACTBOPUMBI B
BOJIE.

3. B mIpOMBINUIEHHOCTH aMMHaK TOJTYYaloT U3,
a) BO3IyXa, 0) XJ0pHuaa aMMOHHUSL ~ B) @30THOM KMCJIOTBI  T') @30Ta M BOJOPOJA
4. B xakol XUMHUYECKOM PEaKIMU a30T U3MEHSET CTEIIEHb OKUCIICHUS:

a) NHz + HCl —NH4Cl
6) NHs + H.O <>NH;OH
B) NH4NO3+ NaOH — NHs + NaNOz + H,O 1)
2NH3 — Nz + 3H2
5, Kakum criocobom cobuparoT aMMHuax B JIabopaTopuu:
a) BBITECHEHHUEM BO3/lyXa U3 IPOOUPKH, PACIOJI0KEHHOM BBEpPX JHOM 0) BHITECHEHHEM BOJIbI U3 IPOOUPKHU
B) BHITECHEHHEM BO3]lyXa U3 IPOOUPKH, PACIIONOKEHHON B HU3 JTHOM
6. IIpu B3auMOIECTBMN aMMHUAKa ¢ CEPHOM KHCIIOTOM oOpa3syercs: a)

(NH4)2S04 2) NH4SO4 3) NH4(SO04): 4) NH4SOq4
7. AMMHaK He IPUMEHSIETCS:

a) UIsl CBapKU U PE3KU METaJJIOB



0) moJTydeHHsI MUHEPAITbHBIX YI0OPEHHI B)
MIPOU3BOACTBA a30THON KHUCIIOTHI
I') XJ1aI0T€HTa B XOJIOAMIbHUKAX
8. AMMHaK MOXET MPOSBIISATH CBOMCTBA
1. TOJIBKO OKUCTUTENBHBIC
2. TOJIbKO BOCCTAHOBUTEJIHHBIC
3. ¥ OKUCIUTEIbHbBIE, U
BOCCTAHOBUTEIIbHbIC
4. He UMEEeT TaKUX CBOMCTB
9. Mosiekysa aMmMuaka umeeT Gpopmy:
a) TeTpadpa
0) TpeyTroJabHOM MUPAMUIBI
B) TPEYroJIbHUKA
r) Ky0a
10. AMMHaK B OOBIYHBIX YCIOBHUSX - ATO......
a) OECIIBETHBIN Ta3 C PE3KUM YAYIIUIMBBIM 3amaxoM 0)rycras )KHJIKOCTh C XapaKTEPHBIM 3allaxoM HaIaThIPs
B) KPUCTAJUTMIECKOE BEIIECTBO (PHOJIECTOBO-CEPOTO I[BETA T) SAOBUTHIN ra3 ¢ 3al1aXxOM TYXJIBIX SHII.

HN3omepsi:
1.CocTaBuUM CTpYKTYypHBIE (hOpMYIIBI H30MEPOB MEHTaHa, UMeroIero coctas C5H12.
CKOJIBKO CTPYKTYPHBIX H30MEPOB HOJIYIHIIOCH?
2 CKOJIBKO BEIECTB N300pakeHO Ha PHCYHKE?

+ 3. OnpeaennTte, CKOJBKO Nap M30MEPOB CPEAN BENICCTB, CTPYKTYpHbIE hOpMY-
Jibl KOTOPbIX TPUBEAEHbI HIDKE. ‘

o) , e
a) CH,~CH;—CH,—CZ ;.. %) CH,—COH=CH-CH,
6) CH4~CH,~CH,~CH,OH 3) CH,~CH,~CH,
B) CH,~CHCI-CH, M) CHy—CH—CH
CH,
r) CH;~CH,—~O—CH,~CH, k) CH,~CH—CH,—CH,
) CH,Cl-CH,~CH, " 1) CH,~CH,—CH,—CH,
8) HCQ 6) CH, s O
H¢( Br Br-C-C1 C1-C-CH,
HC a o
N A Br e) ("l
Br-C-Br Br-C-C1 C1-G-Br

1 1 Br






