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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auM0OOYCTIOBIECHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM H3TAallOM peaM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJl0OBeKa, a TakKKe JKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
nmporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKH HAYKH XUMHH, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyIio poiib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThI0 MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOW CHCTEMBI 3HAHWU NPU U3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUH. B Kypce OpraHM4eckol XHWMHUU IOJIyYalrOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHUs B mpeamere «XuUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMCsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



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

Envnas cucrema 3HaHMM O BOXKHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TTOHUMAHUIO B3aWMOCBSI3U XHMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUsSD» ~ JAHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/1aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4YE€OHBIX JACUCTBUN, HMEIOMMX ©0a30BOe 3HAYEHHE JUIA
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHHus XMUMHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKH KaK 0OJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUS IVIABHBIMM LEJSIMU H3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUuid, HEOOXOJUMBIX Uil HIpPUOOpETEHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oOpazoBanus. CerogaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHWW, a (PYHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOyyaroUMXcs KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHanu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMUYECKOTIO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyarommxcs YOSKIEHHOCTH B T'YMaHHUCTUYECKOU
HaIPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX IMPOoOJIeM
PalMOHAIBHOTO MPUPOIOTIOIB30BaHMs, OMOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o KinaccU(pUKAIMM OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpPraHMYEeCKMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psaa. Meran u 3T1aH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHUE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusauuu). [lodyyeHue CHUHTETHUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, rajJOT€HUPOBAHUS, TUIpaTaLUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUA U HUMPOBAHUs), NONyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepaboTKku HeTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C o0OpaslaMu IlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHONI W 3TAaHOJ CTPOECHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroatoMHble  COUPTBL. OTWICHIJIMKOIb W  INIMLEPUH: CTPOEHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHE MOJEKYIbl, (HU3UYECKUEe U XUMHUYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE 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 OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [mroko3a — 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 menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEUCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaAOII0/ICHUE U OMHCaHWE IEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OEIKOB Mpu
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEAHSIST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumuyeckux aneMmeHToB . M. MeHpneneeBa ¢ COBpEMEHHOU TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJIeHTHasl HEMOJIsipHas M MOJsSpHas, UOHHAsA, MeTainyeckas). MexaHUu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKkUuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. OJIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. OHbI: KATUOHBI 1 AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHUsS MAcChl BEUIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumu4deckoro pasHoBecus. [Ipunnumn Jle larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXMMHUYECKAE PACUETBI, PACUEThl C HCIOJB30BAHUEM IIOHATHS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETANIOB (HA MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIuiaBel METaJUIOB.
DIEKTPOXUMHUYECKUIN P HAMIPSYKEHU METAJIOB.

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 HM3YyYEHUs BEIIECTB WU MX IPEBPAILCHUIA:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUHU, €CIIH OAHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHus ¥ KM3Hb

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

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 30pOBBE YEJIOBEKA: MpaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpPraHU4eCcKol XUMUM B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEeOpWs, aHalu3, CHHTE3, KiIacCHpUKAIKI, TMEPUOIUIHOCTh, HAOIIOJICHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U CIUHUIIBI UX
HU3MEpPEHUSI, CKOPOCTb.

buonorusi: kneTka, opraHu3M, S3KOocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pPECYpPCHI.

TexHomorust: XuMHYeCKasi MPOMBIIUIEHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroIIMMHUCSL TMPOTpaMM CpellHero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

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

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEEIECHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJCTBOBAThCA B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XUMHUS» IOCTHUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWJIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  IpoIleccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4Yarommxcs Mo peaju3aly NPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3TUYHBIX BUJOB YUECOHOU NeATEILHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIECHHWE M IMOCTYNKH CBOUX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUsIX, YTPOXKAIOIINUX 3JOPOBBIO U KU3HU JIIO/IEH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUECKOW W  JPYrUX BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOU CPEIb;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON Ccpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUUECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMAJIBHOMN
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, 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 MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUYECKOM, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BAThH



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS 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  OOpa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY TIOJYyYEHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHENUPUKY METOJ0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

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

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

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

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

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

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



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH I KIACCU(UKANMKM BEMIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMEl: NPUMEHATh MEXNpeAMETHbIE ((pusuueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TeMbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/ICHUSI 1 0OMEHAa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIrOpuT™M JEUCTBUU IpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHWM SIBICHUI



npuponbl, B (HOPMHUPOBAHMM MBIIUIEHHUS M KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepusi, U30Mephbl, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTJIEBOJAOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAaHUM BaXHEHIIMX OPraHUYECKHX BEUIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
ONMHMCAHWM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHU;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBJIMBATh MOJENIM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), JaBaThb KM Ha3BaHUS II0
cuctematudyeckoil Homenknatype (IUPAC), a Takkxe NpUBOIUTH TPUBHAIBHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJIOTA, CTE€APUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS MPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHHS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUII0JI03a, aMUHOYKCYCHas KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJIIOJeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBWia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YCHHUE €ro CBOWCTB, KA4YE€CTBEHHbIC PEaKIUU OPraHUYECKUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3aluCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u 1pyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHMYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJU XHMHUH B TO3HAHWMU SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs MPAKTUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJIUTUYECKAS] JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUU SI3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U O€30MMaCHOM HCIIOJIb30BAaHUU BKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJB30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/A, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJOPOJIHAS]) B COCTUHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OINpPEACIIEHHOMY Kiaccy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBaTh CMBICI MEepUoanYecKoro 3akoHa [l.
N. MenneneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLTYI0, O0BSICHUTEIBbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanm, «IHEpPreTUYECKue YPOBHI, OOBSCHSTh
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIUU TIO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUU COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMIHBIX
THUIIOB, TOJHBIC ¥ COKPAIIEHHBIE YPABHEHUS PEAKIIMA MOHHOTO OOMEHA, YYUTHIBAS
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOTBHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

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

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh U BBINOJHATh XUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHbIE PEAKIUU Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJabTaThl XUMHUYECKOIO HSKCIepUMEHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MacCOBOMU
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OpraHU3MBbI ONPEACTIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaejioB H TeM nudpoBbie
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
IIpenmeT opranndeckor xuMun. Teopus
P P P bubnnorexa [JOK
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pa3pnen 2.Yriaesoxopoabt
2.1 IIpenenpHBIE YIIIEBOOOPOILI — AIKAHEI 2 bubnmorexa HOK
' pedl yr AOPOA https://myschool.edu.ru/
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 6 1 bubmmoteka IIOK
' ANTKaINEHBI, AJIKMHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTHdecKue YIIIEBOIOPOIbI 2
p yr AOPOL https://myschool.edu.ru/
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB 1 3 1 bubnunorexa LIOK
' ux repepaboTka https://myschool.edu.ru/
Hroro no pazneny 13
Paszgen 3.Kucnopoacoaep:kaunue oprann4yeckue coeJuHeHust
bubnunoteka LIOK
3.1 Cruptel. Denoin 3
p https://myschool.edu.ru/
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 1 bubnunoreka LIOK

CrnoxxHbie Y(UPBI

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.3

VrieBoanl

Uroro no pazgeny

bubnunorexa LIOK
https://myschool.edu.ru/

Pa3znen 4.A30Tcoaepikaniue opranHnyecKkue coeIuHeHus

4.1

AMUHBI. AMUHOKHCIIOTHL. benku

Hroro no pasaceiny

bu6nmoreka IIOK
https://myschool.edu.ru/

Pa3pnen S.BbicokoOMOJIEKy ISIPHbIE COCIUHEHUS

5.1

[Inactmaccel. Kayuyku. Bonokna

Hroro no pasaceiny

bubnuoreka [{OK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kourpoabnbie IIpakTuyeckue
NMPOrpamMmmbl oOpa3oBaTe/ibHbIEC
pecypchl
Paszgea 1.Teopernueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
bubmuorexa [JOK
1.1 u [lepuonnueckas cucteMa XMUMUYECKUX
https://myschool.edu.ru/
anemenToB JI. 1. Menaeneepa
12 Crtpoenue BemniecTBa. MHOroo0Opasue bubmuorexa [JOK

BCIICCTB

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka [JOK

13 XUMHHCCKHE peakiiin 0 . L https://myschool.edu.ru/
bu6mmoreka [IOK
Hroro no pasxexy 13 https://myschool.edu.ru/
Pazngen 2.Heoprannueckasi XuMusi
21 MeTamisl 5 1 bubmuoreka [JOK
https://myschool.edu.ru/
2.2 Hemeramnbl 9 1 bubmorexa LHOK
https://myschool.edu.ru/
CBs13b HEOPraHUYECKUX U OPTAHUYECKUX bubnuorexa [JOK
2.3 2
BEILIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Paznen 3.Xumus u )KU3Hb
3.1 XUMHS U )KU3Hb 4 1 bubmmorera [OK
https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3
INOYPOYUHOE ININIAHUPOBAHUE
10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne nudpoBbie
Tema ypoka Konrtpouabnbsie IIpakTnueckue p
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 IIpenmer opraHn4eckon XUMHH, €€ 1 bu6muotexa [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

BO3HHUKHOBCHHC, PA3BUTHUC U 3HAUYCHUC

https://m.edso00.ru/3686e6f5

Teopus cTpoeHHsI OpraHU4YEeCKUX

bu6nmoreka [IOK

2 coequHenuii A. M. bytneposa, €€ OCHOBHBIE
8 yrep https://m.edso00.ru/9e595ch8
MOJIOKEHUS
[IpencraBienue o kinaccupuxanuu
3 oprannveckux Bemiects. Homenkiarypa bubmuorexa [IOK
(cucTemaTHyecKasi) 1 TPUBHAIbHBIC Ha3BaHUS https://m.edsoo.ru/c212dd21
OpraHUYECKHUX BEIECTB.
AJIKaHBI: COCTaB U CTPOCHHUE,
4 romosiornueckuit psa. CraproBas bubmmorexa [JOK
pAA. L-1ap https://m.edso0.ru/25a14636
JUarHOCTHKA
5 MertaH 1 3TaH — MpoCTenIIne bubmmoreka [JOK
IIPEACTaBUTENM AJTKAHOB https://m.eds00.ru/3137711c
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA bubmorexa LOK
’ P ’ https://m.edsoo.ru/273b0ale
7 OTUJIeH U NPOINUIeH — MpocTeiine bubmuoreka [IOK
MPEICTaBUTENN ATKEHOB https://m.edso00.ru/665dc058
3 [Tpaktuyeckas padora Ne 1. «ITomyyenue bubmuoteka [IOK
JTUJICHA U U3YYEHUE €0 CBOWCTB https://m.edsoo.ru/0941eed8
Ankanuensl. byraguen-1,3 u
9 METHIIOYTA I/Iez-l 3. [onyuenue Bubmmorexa [IOK
yran " yi https://m.eds00.ru/04298c0a
CUHTETHUYECKOTO KayuyyKa U pe3HHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHMUS,
10 TOMOJIOTHYECKUH psifl. ALIETHIIEH — bubnmorexa LOK
) IICSICT P https://m.edsoo.ru/68b6cc4c
MPOCTEHIINN IPEICTABUTENb ATKUHOB
Bbruncienys o ypaBHEHUIO XUMAYECKON bubnmoreka [JOK
11
peakuun https://m.edsoo.ru/5db8e526
12 ApeHbl: 6eH301 U TOIY0J. TOKCHYHOCTh bu6muotexa [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/5db8e526

apeHoOB

https://m.edso0.ru/a92a7094

I'eneTnueckas cBI3b Yrii€Boaopoaosn,

bub6nmoreka [IOK

13 MPUHAJIECKAINX K PA3IUYHBIM KJIacCam https://m.edso0.ru/20e89f22
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:
14 I'I;)I/I;)O,I[HHﬁ ra3 u HOHyTIZEIC He(bT];HLIe rasbl, bubmmorexa [JOK
N https://m.edso0.ru/95c9e298
He(Th M MPOAYKTHI €€ mepepadOTKH
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
15 H[I))I/I[I):)OI[HHﬁ ra3 u nonyTI}{,;e He(bTI:IHLIe rassl, bubmmorexa [JOK
B https://m.eds00.ru/21f9de78
He(Th U MPOAYKTHI € nepepaboTKu
16 KonTtponsHast pabota o pazaeny bubnuoreka [IOK
«YTneBogopoas» https://m.eds00.ru/95¢9e298
17 [IpenenbHBIE OTHOATOMHBIE CTUPTHI: bubnnoreka [JOK
METaHOJI U 3TaHOoJI. BoopoaHas cBA3b https://m.edsoo.ru/df04c5cd
18 MHOroaroMHbIE CIUPTHIL: ITUICHIIIUKOIb U bubmmnoreka HOK
TIIMLEPUH https://m.edsoo.ru/ee4d84aa
19 ®DeHoJI: CTPOCHUE MOJIEKYJTBI, (PU3NYECKUE U bubnnorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/2ce726f8
20 Anbreruasl: GopManbIeTHA U alleTaIbJeTU/. bubmuoreka [IOK
AtnieToH https://m.edsoo.ru/b139beaa
91 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE bubnuotexa [JOK
KHCJIOTBI: MypaBbUHAs U YKCYCHAas https://m.edsoo.ru/fecOb113
99 [TpakTrueckas padorta Ne 2. «CBoiicTBa bubmuoreka [IOK
pacTBOpa YKCYCHOM KHCJIOTBI» https://m.eds00.ru/486671fb
93 CreapuHOBas U OJEUHOBAsE KUCIOTHI, KaK bubmuoreka [IOK
NPEJCTaBUTENN BBICIIUX KAPOOHOBBIX KUCIOT https://m.eds00.ru/83a08773
24 MpbU1a KaK COJIM BBICHITUX KapOOHOBBIX bubmuoreka [IOK
KHCJIOT, UX MOIOIIee JeiicTBIE https://m.edso0.ru/3c566565
25 CrnoxHbIe 3(HUPHI KaK MPOU3BOTHBIE bubnuoteka [JOK



https://m.edsoo.ru/a92a7094
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KapOOHOBBIX KUCIIOT. [ HAPOIIN3 CIOKHBIX
3¢hupoB

https://m.edsoo.ru/adfffe6d

26 JKupsl: Tunponns, NpUMEeHEHUE, 1 bubnuoreka [JOK
Ouosaoruueckas poJib KUpPOB https://m.edsoo.ru/al19c5b98
VYTIIeBOIbI: COCTaB, KiTacCUpUKAITHSI.

27 Baxneiimme npeacTaBuTeNM: TIHOK03a 1 bubmorexa LOK

pedl ' ’ https://m.edso0.ru/7a9693al
bpykTo3a, caxaposa

28 Kpaxman u nennrono3a Kak IpupoaHbIe 1 bubmmoreka [JOK
MOJIUMEPHI https://m.edso0.ru/72a04508

29 KonrposnbHas padota 3a 10 kiacc / 1 bubnuoreka [IOK
Bcepoccuiickas mpoBepouHas pabota https://m.eds00.ru/42c6678e
OO0m1as XxapakTepruCcTHUKa a30TCO ISP KAIINX

30 OpraHWYECKHUX COeTMHEeHMM / Beepocceuniickas 1 bubmorexa HOK

P g P https://m.edsoo.ru/efa7e6ca
poBepoyHas paborta
bu6nmorexa LIOK
31 A : 1
MITHBL: MCTHITAMIH I artimti https://m.edsoo.ru/1bc5cf80
AMUHOKHUCIOTHI Kak aM(pOTepHbIe
OpraHHYECKHUEe COCTUHEHUS, UX
32 ouosornueckoe 3HaueHue. [lentuapl. beaku 1 bubmorexa HOK
' AR https://m.edso00.ru/d1773e80
KaK MPUPOTHBIC BEICOKOMOJICKYIISIPHBIC
COCTMHEHUS

33 OCHOBHBIE TOHATHUS XUMHUU 1 bubmuoreka [{OK
BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN https://m.edsoo.ru/7aa63ebd
OCHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN 1 bubmorexa [TOK

YHp g ' https://m.eds00.ru/82242e0f
[Imact™Maccel, kKaydyku, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KIIACC

Ne

n/n

KoaunuecTBO 4acoB

Tema ypoxka KonTposabubie
Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
pecypcbl

XVUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOH(pUTypanus 1
aTOMOB

[lepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB J].
U. MenneneeBa, nx CBS3b C
COBPEMEHHOM Teopuen
CTPOCHHUSI aTOMOB

bu6mmoteka IIOK https://m.edsoo.ru/b4d9fffa

bu6mmoteka 1IOK https://m.edso00.ru/16957¢01

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUECKUX

DJIEMEHTOB U UX COSTMHECHUH

0 TPYIIIaM U IEepUoaam.

3HaveHHE MePUOANIECKOTO 1
3aKOHA M CUCTEMBI
XUMHYECKUX deMeHTOB J[. 1.
MenieneeBa B pa3BUTHH
HayKH.

Bxonnast KOHTpoOJIBHAS
pabora

bubnuoteka [{OK https://m.edsoo.ru/f8468927

bubmuoreka I{OK https://m.edsoo.ru/3d2ca093

BaneHTHOCTS.
DJIEKTPOOTPULIATETBLHOCTb.
CreneHb OKUCIIECHMUS.
BemecTBa MOJIEKYIISIPHOTO U

but6mmoreka IIOK https://m.edsoo.ru/da2c70e4



https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/da2c70e4

HEMOJIEKYJIIPHOTO CTPOCHHUSI.
[TonsATHE O MUCTIEPCHBIX
cucremax. MctuHHbIe U
KOJIJIOUJHBIE PACTBOPBHI.
MaccoBast 107151 BelliecTBa B
pacTBope.

CTpoeHue BellecTBa.
XuMHYecKas CBSI3b, €€ BUIBI;
MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOM CBSI3H.
Bonopoanas cBs3b

Knaccudukanms u
HOMEHKJIaTypa
HEOPTaHUYECKUX
coequHeHui. I'eHeTnueckas
CBSI3b HEOPTraHMYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XUMHUH. 3aKOH
COXPaHEHHUsI MacCChl BEILIECTB;
3aKOH COXPaHEHHUs 1
MPEBPAILICHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

bubnuoreka I{OK https://m.edsoo.ru/5a8072af

bubmuoreka I{OK https://m.edsoo.ru/bf9e108d

bubnuoteka [{OK https://m.edsoo.ru/6335cdd2

CxopocTb peaku.
OO6paTumble peakiuu.
XUMHUYECKOE pAaBHOBECHE

bubnuotexa [{OK https://m.edsoo.ru/d1db86da

10

[IpaxTuueckas padora Ne 1.
«BnusHue pa3nu4yHbIX

Bubnuoteka LIOK https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/1faca1d1

(hakTOpOB HA CKOPOCTH
XUMHYECKON PeaKiInny

11

DIEKTPOAUTHYECKAS
nuccounanusd. [lonstue o
BOJIOPOJTHOM TTOKa3aTese
(pH) pactBopa. Peakiiuu
noHHOTrO oOMeHa. ['uaponus
OpPTaHUYECKUX H
HEOPraHMYECKUX BEIIECTB

bubnuorexa IIOK https://m.edsoo.ru/5f766bdf

12

OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE
peakiuu. [loustue 06
3IEKTPOJIM3€E PACIUIaBOB U
pPacTBOpPOB COJEN

bubnuoreka [{OK https://m.edso0.ru/56226060

13

KonTponbHas pabora no
pazneny «TeopeTnueckue
OCHOBBI XUMHU»

bubnuoteka [{OK https://m.edsoo.ru/a8a0a930

14

Mertamisl, X MOJ0KESHHUE B
[Iepnoanueckoii cucreme
XUMHYECKHUX JIEMEHTOB J1.
N. Menneneesa u
0COOEHHOCTH CTPOCHHUS
aToMoB. O0me Qusndeckue
CBOICTBa METAJIIOB

bubmuoteka [{OK https://m.edsoo.ru/51dac9d3

15

CriaBbl METaIIIOB.
DIIEKTPOXUMUYECKUN P
HaIPSHKEHUN METaJIOB

bubmuoteka [{OK https://m.edsoo.ru/42b872e3

16

XUMHYECKHE CBOMCTBA
BaXXKHEUIIINX METAJIOB

bu6nmoteka I1OK https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/56226060
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(HaTpuii, KU, KaJIbLIUA,
MarHui, aJJIOMAHUAN) U UX
COCIMHEHUN

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIu U UX
COeTUHEHUN

bubnuoreka IIOK https://m.edsoo.ru/2bc0f954

18

19

20

21

22

XUMHAYECKHE CBOUCTBA
IIMHKA, JKeJie3a U UX
COEIMHEHUN

[TpakTuueckas paborta No 2.
"Pemenue
SKCIIEPUMEHTAIBHBIX 3a7a4
o Teme «MeTtamib»"

Hemeranmnsl, ux nonoxeHue B
Ilepuoauueckoit cucreme
XUMHYECKHX dN1eMeHTOB /1.
N. Menneneesa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

dusznueckre CBOMCTBA
HEMETAaJUIOB. AJUIOTPOIHS
HEMETaJUIOB (Ha IpuUMeEpe
KHCJIOPOJIa, cepbl, hocdopa u
yriiepo/ia)

XUMHYECKHE CBOMCTBA
rajioreHoB, Cepbl U UX
COECTMHEHUN

bubmuoreka 1OK https://m.edsoo.ru/1b7f8741

bubnuoreka I{OK https://m.edsoo.ru/a6e352ea

bubmuoreka I{OK https://m.edsoo.ru/8ca2dcad

bubnuoteka [{OK https://m.edsoo.ru/ef92c91c

bubmuoreka ITOK https://m.edsoo.ru/4e223795

23

XuMHUYeCKHe CBOMCTBA a30Ta,
docdopa 1 X coeAMHEHUN

bubmuoreka ITOK https://m.edsoo.ru/badd2255



https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/badd2255

24

XUMHUYECKHE CBOUCTBA
yriiepojia, KpEMHHUS U UX
COCIMHEHUN

bu6nmoteka IIOK https://m.edsoo.ru/1eb19f9e

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX
COCIMHEHU N

bu6nuoreka [IOK
https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru/5823cefb

26

O06o0061IEHNE U
cucTeMaTu3aIys 3HaHuH 110
Teme «HemeTanmmsy.
Brprunciienus no ypaBHeHUSIM
XUMHYECKUX PEeaKUui U
TEPMOXHUMHUYECKHUE PACUETHI

bu6mmoteka 11OK https://m.edsoo.ru/b624f801

27

[IpakTuueckas padbora Ne 3.
«Pemrenne
BKCI'IepI/IMeHTaJ'IBHBIX 3a1a4
o Teme "Hemeramibr'»

bubmuoreka [{OK https://m.edsoo.ru/Oafb05e4

28

29

30

Ob6o06maromuit ypok 1o Teme
«Metamnsl» u «Hemertauib

HeopFaHI/I‘-IeCKI/IC u
OpTaHU4YCCKUC KHUCJIOTHI.
Heopr AHHUYCCKHE 1
OpTraHNU4Y€CKUC OCHOBAHUA

AmodorepHble
HEOpraHUYEeCcKue U
OpraHUYeCcKHe COSTUHEHHUS.
I'eneTnyeckas cBs3b
HEOPraHUYeCKuX U
OpPraHUYECKUX BEIIECTB

bubnuoteka [{OK https://m.edsoo.ru/d0484c76

bubmuoreka ITOK https://m.edsoo.ru/e2965afe

bubmuoreka ITOK https://m.edsoo.ru/e91fe975

31

KouTponbHas pabora 3a 11



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/b624f801
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32

33

Kiaacc

Poib xumuu B o0OecrieueHNn
9KOJIOTHYECKOH,
SHEPreTUYECKOM U MUILEBOMN
0e30MacHOCTH, pa3BUTHH
M€eIUIMHBI

[IpencraBnenwus 06 0OmMUX
HAYYHBIX [TPUHIMITIAX
HPOMBIIUICHHOTO MOTYYEHHSI
BKHCHIITHMX BELICCTB

bu6nmoteka IIOK https://m.edsoo.ru/9f11bf51

bubnuoreka IIOK https://m.edsoo.ru/2e45a44f

34

Yenosek B MUpE BELIECTB U
MaTepUaIoB. XUMUS U
3/10pOBbE YEJI0OBEKA

bubmuorexa 1OK https://m.edso00.ru/a6552721

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

34



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/a6552721

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa
NMPoBePSIeMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

1

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>i, KOTOpas BKIKOYACT:

11

OCHOBOIIOJIAralONIMe MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3NEeKTPOHHBIC OPOHUTAIH ATOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aTroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKasi CBs3b (G- M T-CBs3b, KPATHBIC CBS3M), THOPUIU3ALIUS
aTOMHBIX oOpOuTasiell, KpHUcTalauueckas pemeérka, MoJb, MOJIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTHHHBIE, AUCIIEPCHBIE CHUCTEMBI), KPUCTAIIOTUAPATHI, YIJIEPOJHBIN
ckeseT, (yHKIMOHaJbHAs TpyHIa, paauKall, HU30Mephl, CTPYKTYpHas
¢dopmyrna, u3zomepus  (CTpyKTypHas, Treomerpuueckas  (umc-,
TPaHCU30MEpHSI), TOMOJIOTUYECKHI psiA, TOMOJIOTH, YIJIEBOJIOPO/IbI,
KHCIIOPOJI- M a30TCOJEpIKAIINE COECIUHEHHs, OMOJIOrMYEeCKH aKTHBHBIE
BellecTBa (YriaeBoOAbl, KUPbI, OCIKN), MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMHHT, THITbI
XUMHUYECKUX peaKkUUid (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, HK30- U
SHAOTEPMHUUYECKHE, PEaKIIMM MOHHOIO OOMEHa, TOMO- U T'€T€pPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
NEKTPOJINTUYECKAS AUCCOLUALNS, CTENIEHb TUCCOLMALNN, OKUCIIUTEND,
BOCCTAHOBUTENb, JJEKTPOJIHM3, CKOPOCTb XUMHUYECKOW peaxiuw,

XUMUYECKOE PABHOBECHE)

1.2

TEOPUH U 3aKOHBI (TEOPUS XHMHYECKOTO CTPOCHHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopusi 3MEKTPOTUTHYECKON THUCCOIMAIINU,
[lepuoanueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHUSI MPUUYUHHOCTU U CHUCTEMHOCTHU
XMMHYECKUX SBJIECHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCaACTaBICHUA (6] MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ ,

TCPMOANHAMHUYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTX nux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOrMYECKUE CBEJEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIOJIb30BAaHUHM  BKHEHIIMX  HEOPTaHUYECKUX |
OpPTaHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESATEIBHOCTH

YECJI0BCKa

1.5

o0Iye HaydHbIe HMPUHIMITBI XUMHYECKOTO MPOM3BOJACTBA (HAa IpUMeEpe
IIPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMMaKa, METaHOoJa, IMepepaboTKu

HedTH)

CdopMupoBaHHOCTH YMEHHI BBISBISATH:

2.1

XAapaKTCPHBIC TIPU3HAKK W  B3aUMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALICHUN

2.2

B3aMMOCBSI3b XMUMHUYECKUX 3HAHUA C TOHATHSIMH W TPEICTABICHHUSIMHU
JOPYTHX MPEAMETOB JUIsl 00Jee OCO3HAHHOTO MOHUMAHUS M OOBSCHCHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA

Cq)OpMI/IpOBaHHOCTL YMCHHS UCITIOJIB30BATh!:

3.1

HAaUMCHOBAHHUS XHMHUYCCKHUX COCIUHCHHUI MCXKIAYHApOAHOro CoOro3a
TeopeTqucxoﬁ 151 HpHKHaZ{HOﬁ XUMHUU W TpPHUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K H3YUCHHBIM KJIACCaM OpPraHUYCCKUX U

HEOPraHWYECKUX COCTMHEHUN

3.2

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB

CpopMUpOBaHHOCTH YMEHHUS KIACCU(DUIIMPOBATD:

4.1

HCOPraHn4eCKUEC BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHsA U

KPUTCPHUU IJIA KJIaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPpUTCPHUU IJIA KJIaCCI/I(I)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IMYHbIM IpHU3HAKaM (YUCIYy U COCTaBy pearupyrolIMX BeIECTB,
TeIUIOBOMY  3((EeKTy peakiuy, HW3MEHEHHMIO CTeleHEeW OKUCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pCakuuu, y4aCTUro KaTaﬂmaTopa)

ChopmupoBaHHOCTE YMEHUSI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 niepuonoB [lepuoanueckoit cuctemsr J[. 1.
MeHeneeBa U UX BaJE€HTHBIE BO3MOKHOCTHU, UCHOJB3Ys MOHATHUSA S-, p-,

d-aneKTpOHHBIE OpOUTAIH, YHEPTETUIECKUE YPOBHU




ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX JJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MeproaM U rpymnmam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCINTCIBbHO-BOCCTAaHOBUTCIIbHBIX peaKnHﬁ MMOoCpCACTBOM COCTABJICHUA

ANEKTPOHHOTO OallaHca 3TUX peaklui

7.2

YpaBHEHUsI pPEaKLUMl pa3IMYHbIX THUIIOB; TOJHBIE M COKpAIIEHHBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMeHa, YUUThIBas YCJIOBUS, IPU KOTOPBIX

OTHU pCAKINU UAYT N0 KOHLA

7.3

peakuuii THUAPONIU3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpHUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

8.1

Ha KOHKDETHBIX IIpUMEPAaX XapakTep 3aBUCUMOCTH PEaKLMOHHON
CIOCOOHOCTH OPraHMYECKHUX COCIUHEHWH OT KpPAaTHOCTH W THUMA
KOBAJICHTHOM CBSI3M (OG- U T-CBS3H), B3aUMHOTO BJIMSIHUS aTOMOB U I'PYIIIT
aTOMOB B MOJIEKYJIaX, a TAK)KE OT 0COOEHHOCTEH peann3aliy pa3InyHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKI_II/Iﬁ

8.2

XapaKTCPHBIC XHWMHUUYCCKHUC CBOIMCTBa BEILIECTB COOTBCTCTBYHOIIUMU

OKCIICPUMCHTAMU U 3alTUCAMU ypaBHeHPII’I XHUMHUYCCKUX peaKLII/Iﬁ

ChopMupoBaHHOCTb yYMEHHUSI XapaKTepU30BaTh COCTaB M BaKHEHIIMe
CBOMCTBa BEIIECTB, MPHUHAIISKAIIMX K ONpeAeNEéHHbIM KiaccaM U
rpynmnaM coeIMHeHUl (IIPOCThIE BEIECTBA, OKCU/bI, TUAPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, IPOCThIE FUPHI, CIUPTHL, (HDEHOIIBI, AJIbJETUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XKHUPBI, YIJIEBOJbI, AMUHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

ChopMupoBaHHOCTE yMEHHUS MPOBOAMTH PACUETHI O XUMHUYECKUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM

(bu3MYECKUX BEIUYHH:

10.1

Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIIH OJTHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOpA C ONMPEECTEHHON MaCCOBOM

JoJIeH pacTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MIPUMECH )

10.2

MaccoBOM MM 00BEMHOM J10J1M, BBIX0/1a MPOAYKTA PEAKLIUU

10.3

TETIOBOTO 3P dexTa peakuuit

10.4

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

10 HAXOXKJICHUIO XMMUYECKOH (pOPMYIIbI BELECTBA




11

Brnanenue cucteMoll 3HaHHM O METOJAX HAYYHOTO MO3HAHMS SIBICHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTATBLHOM MCCIIEAOBAaHUM BEUIECTB W IS
OOBSCHEHUSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

12

ChopMHpPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIOIb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BEILECTB U1 AKCIEPUMEHTAIBHON IPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3HMPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOLY; MAJS IMPHUHITUSA

IPaMOTHBIX pEIIEHUH TPOOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CdopmMupoBaHHOCTh YMEHHUS IIJIAHUPOBATh U IMPOBOAUTH XUMHUYECKHN
JKCIIEPUMEHT (TOJyYeHHUE W HU3YYEHHUE CBOWCTB HEOPraHMYECKUX MU
OPraHMYECKUX BEIIECTB, KAa4eCTBEHHBIE pEAKIHU YIJIEBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHCIIOPOACOIEPKAIIUX OPTaHUYECKUX BEILECTB,
pelieHue AKCIEPUMEHTAIbHBIX 3a1a4y 1o pacrno3HaBaHMIO
HEOPraHUYECKUX M OPraHUYECKUX BEIIECTB) C COONIOACHHUEM IpaBUII
O0e3omacHoro  oOpamieHuss € BelecTBaMM U Ja0OpaTOPHBIM
o0opynoBaHueM; (pOpMyIHPOBaThH LEH HCCIEIOBAHUS; MIPEICTABIATh B
paznuuHOil  (opme pe3ynbTaThl SKCIEPUMEHTA, AaHAJU3UpPOBaTh U

OLCHUBATb UX NOCTOBECPHOCTDH

14

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBOi MH(poOpMaIuu, ceTb IHTepHeT 1
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOI 3aaueit

15

CdopmMupoBaHHOCTh yMEHHsI MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLIECHMBaTh HWH(POPMAIMIO C TO3UIMH OSKOJOTHYECKOH Oe30macHOCTH
MOCNIEACTBUI OBITOBOM M TPOU3BOJICTBEHHON JEATENBHOCTH YeNOBEKa,
CBSI3aHHOW C TiepepabOTKOM BelIeCcTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBaTb  OIMACHOCTb  BO3AECUCTBUSI HA  KHUBBIE  OpPraHU3MBbI
OINpPENENIEHHBIX BEIIECTB, IIOHMMAas CMBICHI II0Ka3arens MpeaeiabHON
JONYCTUMOW KOHLIEHTpALlMM, W TOSACHATh Ha MpUMEpax CHOCOObI
YMEHBILEHNS U NPEAOTBPAILLEHUS X BPEIHOIO BO3/ICHCTBUS HA OPraHUu3M

YCJIOBCKa




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D

O XUuMHUMn
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUSA
1 TeopeTryeckue OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHasi MOJENb CTpoeHus atoma. Pacnpenenenue
JNIEKTPOHOB 10 JHEPreTHYECKUM YpOBHsAM. Kiaccupukanus XUMUYIESCKHX
11 s1eMeHTOB. OCOOEHHOCTH CTPOSHUS SHEPIETUUYECKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOoB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OIEKTPOHHAs
KoH(UTypanus aroMa. BalleHTHBIC JJIEKTPOHBI
[lepuonnueckas cucremMa xumudyeckux dnemeHtoB M. Menneneesa.
Ousnueckuit cmbicn [lepuoanyeckoro 3akona .M. MenneneeBa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB DJIEMEHTOB M HX COEIUHEHHH 10
epuoJaM U TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOMCTB MPOCTBIX
BEILIECTB, BOJOPOAHBIX COCTUHEHH, BBICIIUX OKCUAOB U TUIPOKCHIOB
1.3 BanentHocTh. DnekTpooTpuuaTeabHOCTh. CTENEHb OKUCIEHUS
Bunel xumudeckoii cBs3M (KOBaJleHTHAs, HOHHAs, METAJUIMYECKas, BOJIOPOIHAS)
14 1 MeXaHU3MBbI €€ 00pa3zoBaHus. MeXMONeKyIsIpHbIE B3auMoeicTBUs. BemecTBa
' MOJIEKYJIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHMS. THIbl KPUCTAUIMYECKUX
pemérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON perETKI
15 Xumunyeckas ~— peakuus.  Knaccuukanus — XMMHYECKMX — peakuud B
' HEOPraHUYECKOW W OPTaHUYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTh OT Pa3JInYHbIX (HPAKTOPOB
1.7 TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHUs
18 OOpatumble peakiuu. XuMU4eckoe paBHoBecue. DakTOpbl, BIMSIONIME Ha
' coctosiHre xuMuueckoro paBHosecus. [Ipunnun Jle [llarense
Onexrponutuyeckas aucconuanus. CunbHble M cialble 31ekTponutsl. Cpena
1.9 BOJHBIX pPACTBOPOB BEIIECTB: KHCIAas, HEHUTpalibHas, uieno4yHas. CreneHb
aucconuanuu. Peakiuym noHHOro oomMeHa
110 I'unponus coneit. MonHoe mpousBeneHue Boabl. Bogopoausiii mokazatens (pH)
' pacTBopa
CriocoOsI BeIpasKE€HUsI KOHIIEHTPAIIMK PACTBOPOB: MAacCOBasl A0S paCTBOPEHHOTO
1.11 BEIIECTBA, MOJISIpHAs KOHIEHTparus. HackllmieHHple W HEHaCHIIICHHBIC
pacTBOpPBI, pacCTBOPUMOCTh. Kprcramnoruaparsl
112 OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE peakunu. [loBeneHne BemecTB B cpenax ¢




pa3HbIM 3HaueHueM PH. MeTosl AeKTpOHHOTO OanaHca

1.13

DIEeKTPOIN3 PAaCTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Krnaccudukanusa Heopranuueckux coequHeHnil. HomeHknarypa HeopraHM4ecKux

BCIICCTB

2.2

XHWMHYECKHE CBOMCTBA BAKHEHIIMX METALIOB (HATPHWM, Kaauid, KaJblIUH,
MarHuii, aJTFOMUHHHA, IIUHK, XPOM, JKele30, MeAb) U MX coequHeHui. OOmime

CIIOCOOBI IMOJIY4YCHH MCTAJlJIOB

2.3

XUMHUYECKHE CBOWCTBA BaXXHEUIIMX HEMETaUIOB (rajoreHOB, CEephl, a30Ta,
dbochopa, yrmepoga U KpeMHHUs) M HUX  COCOUHEHHH  (OKCHJIOB,

KHCJIOPOJICOACPIKAIITUX KUCIIOT, BOAOPOIHBIX COSTUHEHU )

2.4

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, ITPUHAAJICKAIINX K PA3JIMYHBIM

KJj1acCaM

2.5

I/I,Z[eHTI/I(l)I/IKaI_[I/IH HCOPraHU4CCKUX COCJUHECHUM. KauecTtBeHHBIE PCaKIMU Ha

HCOPraHUYCCKHUEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKOU XUMUHU

3.1

OCHOBHBIE TOJIO)KEHHSI TEOPUU XHUMHYECKOTO CTPOEHUSI OpPraHUYECKUX
coenunennii A.M. bytnepoBa. YriaepoaHbIil CKeleT OpraHuYeCKONW MOJICKYJIBI.
KpaTHOCTh XMMHUYECKOH CBS3H. S- M P-CBs3H. SP3-, SP2-, SP-THOpUAM3ALUU
opOuTasnelt aTOMOB yrjiepoa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonoruueckui PAA. I/I30Mep1/1;1 H U30MCEPhbI

3.2

[lonatne o  ¢yHkuMoHanpHOW  rpymnme.  OpueHTauoHHble () EKTHI

3aMECTUTEIEN

3.3

Hpe,[[CTaBJ'IeHI/IC 0 KJ'IaCCI/I(I)I/IKaI_[I/II/I OpraHUYCeCKNUX BCIICCTB. HOMGHKJ'IaTypa
OpraHU4YCCKUX CO€OUHEHUI (CI/ICTeMaTI/I‘ICCKaH) U TpPUBUAIBHBIC HA3BAHUA

BOXHEUIINX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIA MEXaHU3MBbI pPCaKkuu. Ilonsatue o

Hykieoguie u anekrpoduie. [Ipasmio MapkoBuukosa. [IpaBuino 3aiiiieBa

3.5

AJikaHbl. XMMUYECKHE CBOMCTBA AJIKAHOB: raJIOT€HUPOBAHKE, JETHAPUPOBAHUE,
TEPMHUYECKOE pA3J0KEHUE, KPEKUHT, Hu3oMepu3anus, ropenue. Ilomyuenue
ankanoB. [luknoankanel. Crenudpuka CBOWCTB IUKIOATKAHOB C MAallbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIIICHUA

3.6

AnxeHbl. XUMHYECKUE CBOMCTBA: peakUuu MPHUCOETUHEHUs (TaJOreHUpPOBaHUE,
TUIPUPOBAaHUE, TUAPOTraJOr€HUPOBAaHUE, TUApATallus), TOPEHUs, OKUCIECHUS U
nonumepuzanuu.[IpomeiieHHsle 1 7a00paTOpHbIE  CHOCOOBI  MOJTyYEHMS

AJIKCHOB




3.7

Ankanuensl. XHMMHUUYECKHE CBOMCTBA alKaJMEHOB: PEAKIUU MPUCOCIUHEHUS
(rumpupoBaHHe, rajoreHUpoBaHUE), ropeHus u nonaumepusauuu. [lomyyenue

AJIKaIHMCHOB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAKIMM MPUCOEAUHEHHUS (TaJOre€HUPOBAHUE,
TUAPUPOBAHUE, TUApATAlUs, TMIIPOTaJIOTeHUPOBAHKE) KaK CIOCO0 MOJTydyeHUs
MOJIMMEPOB M JAPYTUX TMOJE3HbIX NpoaykToB. Peakuuu 3amemienus. ['openwue
alleTUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTI'O IJIAMEHM JUIsl CBAPKH U PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

Apenbl. XuMHYeCKHE CBOMCTBa O€H30/a: peakuu  SIEKTPOGUILHOTO
3aMelIeHus, NpucoennHeHus (TUIpUpOBaHME, TrajloreHupoBaHue). Peakuus
roperusi. OcCOOEHHOCTH XUMHYECKHX CBOHCTB Tonyona.llomydyenune OeH3ona.
Oco0OeHHOCTH XMMHMYECKHUX CBOMCTB ctupona. llomumepusanus cruposna.

CriocoObl MoTy4eHHsI ¥ IPUMEHEHUE apOMaTUUYECKUX YTIIEBOJAO0POIOB

3.10

Crnuptel.  [IpenenbHble  OMHOATOMHBIE CIHUPTHI. XHMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUeM Kak CIoco0  yCTAaHOBJICHMS  HAJIAYHUS
THAPOKCOTPYNIBI, €  TajoreHOBOJOPOJaMH  Kak  CIOCO0  IMOJy4EeHHUS
pacTBOpuUTeNel, BHYTPU- U MEXMOJICKYIspHast AeruapaTaius. Peakius ropeHus.
[Torydenne sTaHONa: peakmusl OPOXKCHHS TIIFOKO3bI, THUIpATAIlAS JTHUJICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTaBUTENN MPEIeTbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHosa (peakuuu ¢ HaTpueM, THIPOKCHIIOM

HaTpusi, Opomom). [Tomyuenue peHona

3.12

Anpaeruapl. XMMUYECKUE CBOICTBA NpPENENbHBIX albJIETHI0B: THAPUPOBAHUE;
KayeCTBEHHbIE pEaKIUU Ha KapOOHWJIbHYIO Tpynmy (peakuusi «cepeOpsHOro
3epkanay, B3aumoseiicteue ¢ ruapokcunom meau (11). [oxyuenne npeaenbHbIX
abJIETUJIOB: OKHMCIIEHHWE CHOUPTOB, THApaTalus aleTWIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pPC€aKu OKUCIICHUS allCTOHA

3.13

KapOoHoBBIE KHCIOTHI. XWMHUYECKHE CBOMCTBA MPEACTHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIIMPTOB, aJbJIETMAOB. BrIcline npenenbHble U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxuple 3¢upsl u kupbl. CrnocoObl TOJYYEHHUS CIOXKHBIX 3(PUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHue CcrIoXHBIX 3(PUPOB B
MUIIEBOM M map(pIoMEpHON NPOMBIIIICHHOCTU. JKUpPBI Kak CIOXKHBIE 3(HUPHI
TJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOWCTBA KHUPOB:
TMJIpUPOBaHUE, OKUCIEHUE. [MIponu3, WiIM OMBUIEHHE, JKUPOB Kak CIOCO0

MIPOMBIIIJIEHHOTO TOJYYE€HUs COJIEH BBICHIMX KapOOHOBBIX KHCIOT. MbLIa Kak




COJIM BBICHINX Kap60HOBI:IX KHCIIOT

3.15

XUMHUECKHE CBOMCTBAa TIJIOKO3bl: PpEAaKUUHM C YYaCTUEM CIUPTOBBIX U
QJIBJICTUIHOM TPYII M MOJIOUHOKHCTIOoe OposkeHue. [IpuMeHeHue ritokosbl, eé
3HAa4CHUE B JKU3HEAEATEIILHOCTU Opranusma. Jlucaxapuasl: caxaposa, MalnbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOLIME Jucaxapuabl. [uaponus
nucaxapunoB. [lomucaxapuapl: kpaxmai, rimkoreH. CTpoeHue MakpOMOJIEKYI
KpaxMaja, IJIMKOI€Ha WU LeJUI0a03bl. (DU3MUYEeCKHe CBOWCTBA KpaxMana H
LEJII0NIO3bl. XMMHUYECKHE CBOMCTBA KpaxMana: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoaoM. XMMUYECKHE CBOMCTBA LEJIIHOJIO3bl: THAPOJIN3, MOTy4YEeHUE
3¢pupoB LemwIono3bl. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN MIENK)

3.16

AMHHBI. AMHHBI KaK OPraHM4YE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIMH KakK TMpeJCTaBUTEIb apOMaTHYECKUX aMHHOB.
XUMUYECKUE CBOWCTBA AHWIMHA: B3aMMOJICHCTBHE C KHCIOTaMH, OpPOMHOMN
BOJOM, okucienue. [loayuyeHne aMHMHOB aIKWIMPOBAHWEM aMMHaKka U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMUHOKUCIOTBI U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKHue
coequHeHusi. OCHOBHBIE AMHUHOKHCIIOTHI, OOpasyromue Oenkn. XHUMHUYECKHe
CBOMCTBa OEJIKOB: THAPOJIN3, J€HATYypalMsl, KaueCTBEHHbIE (LIBETHHIE) pEaKlUu

Ha Oenku

3.18

CrpoeHue u CTpPyKTypa HOJMMEPOB. 3aBUCHMOCTb CBOMCTB IOJIMMEpPOB OT
cTpoeHus: MoJieKyJl. OCHOBHBIE CIOCOOBI IOJyYEHHsSI BBICOKOMOJIEKYJISPHBIX
COEAMHEHUI: peaklUuu MoJuMepu3alui U noiaukoHaeHcanuu. Kinaccuduxanus

BOJIOKOH

3.19

I/II[CHTI/I(l)I/IKaI_[I/IH OpTraHUYCCKUX coequHeHuH. Penenue OKCIICPUMCHTAJIBHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKIY KilaCcCaMU OPraHNu4YCCKUX Coe)II/IHeHI/Iﬁ

XUMHUS U )KU3Hb

4.1

Xumusi B moBcenHeBHOM xu3HU. [IpaBunma Oe3zomacHON pabOThl C €AKUMH,

TOpHOYMMU U TOKCHUYHBIMHA BC€IICCTBAMU, CPEACTBAMU OLITOBOM XUMHHU

4.2

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBIIUIEHHOCTH. XUMHS M SHEpPreTUKa: MPUPOIHBIA M TMOMYTHBIA HEPTIHOM
rasbl, UX COCTaB M Hcnojib3oBaHue. CocraB HePTH U e€ nepepaboTka (IPUPOIHbIE

HCTOYHHUKH YTJ'ICBO,Z[OPO,Z[OB)

4.3

XuMHST ¥ DKOJOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEW Cpeabl U €ro
nocnenctBus. Oxpana rugpocdepsl, MOUBBI, atMoc(epsl, GIopbl U (GayHbl OT

XUMHUYECKOro 3arpsisHeHus. I[Ipobiema OTXOJOB M MOOOYHBIX MPOJYKTOB.




AHLTepHaTI/IBHBIe HUCTOYHUKU SHCPTUU

4.4

OO0mue mpencTaBieHHUs] O MPOMBIIIICHHBIX CHOCO0aX MOMYyYEHHUS XMUMHYECKUX
BEIIECTB (HA MpUMEpPE MPOU3BOJCTBA aMMHAaKa, CEPHOW KHUCIOTHI). Y€pHas u
uBerHas  metauryprus.  CTeKkJi0 M CWIMKaTHas  ITPOMBIIUIEHHOCTb.
[IpombiiieHHass ~ opranudeckass  xumusa.  CeIpp€  WI1  OpPraHUYecKoOu

IIPOMBIINIJICHHOCTH

Tunbl pacy€THBIX 3a/1a4

5.1

Pacu€Thl Macchl BeliecTBa UM 00BEMa ra3oB I10 HU3BCCTHOMY KOJIMYECTBY

BCIIECTBA, MacC€ UJIn O6”béMy OJHOTI'O M3 YYaCTBYIOHIUX B PCAKIIMH BCHICCTB

5.2

Pacuérel TemnoBoro 3¢ dexra peakuuu

5.3

PacuéTel 00bEMHBIX OTHOIIIEHHUI ra30B IIPpH XUMHUYCCKUX PCAKIUAX

5.4

Pacuérel maccnl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, ECIIH

OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH )

5.5

Pacuétbl MmaccoBoit min 00BEMHON JOIM BBIXO/1A MPOAYKTA PEAKIIMHA OT

TCOPCTUICCKHU BO3MOKHOI'O

5.6

Pacuérbl maccl (00bEMa, KOTHUECTBA BEIIECTBA) MPOAYKTA PEAKIIH, €CIH

OJIHO M3 BEILIECTB JAHO B BUJE PACTBOPA C ONPEACIEHHON MAaCCOBOM JTONEN

PacTBOPEHHOTO BEIIECTBA

5.7

Pacu€Thl ¢ HCIIOIBb30BaHUEM MOHITHI «MacCoBast A0JIs», «MOJISIpHAaA

KOHICHTpaus», «paCTBOPUMOCTL»

5.8

Haxoxzaenne MosieKyisipHON (popMyJIbl OpraHU4ECKOI0 BELIECTBA 110 €T0

IIJIOTHOCTHU U MACCOBBIM JOJISIM 3JICMCHTOB, BXOJAIIUX B €0 COCTaB, UJIH I10

IIPOJYKTaM CrOpaHust

OLIEHKA

IHJIAHUPYEMBIXPE3YJIBTATOBOCBOEHUAOBPA3OBATEJ/IbHBIX
INPOI'PAMM HA YPOBHAX OCHOBHOI'O OBIIEI'O U CPEJAHEI'O

OBIIEI'O OBPA3OBAHUA

YUYEBHBIUITPEJIMET«XUMMSI»

HaypokaxxuMunoneHuBaHUIONOIJIEKATCIE Y IOIeCIEIU(pUIECKIe

YMEHHUSL:

8b10e/ISIMb CYHICCTBCHHBIC IIPU3HAKN OCHOBHBIX XUMHYCCKUX HOHHTHﬁ;

ucnoibzoeams IMOHATUA OJIA 00BICHCHUS OTACIIbHBIX (i)aKTOB 141 HBJ’IGHHﬁ;




gblOUpams ~ OCHOBaHMS W  KpUTEpUW ISl Kiaccuukanuu
BEILIECTB

HXHMPI"IGCKPIXpeaKHHﬁ;
ycmanaeaueamvblIIPUINHHO-

CJ'IGI[CTBCHHLICCBHSI/IMC)KI[}’O6’I)€KTaMI/II/I3y‘ICHI/ISI; npumenAams B IIPOLECCCC

MO3HAHUS IIUPOKO HCIOJIB3YEMBIE B XUMUHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJACIH (XUMUYECKUM 3HAK — CHUMBOJ
AJIEMEHTA,

XuMHu4eckasipopmyia,ypaBHEHUEXUMUIECKONPEAKITIHN );
npeobpazoevléams  MOJACIBHBIE TPEJICTABICHUS TMPU  PEUICHUH

y4eOHO- MO3HABaTEIbHBIX 3a/a4;
BbIABIAMBUXAPAKINEPUZ08ANMbCYIIIECTBEHHBICTIPU3HAKUN3YYaEMbIXBEIIIECTB
1 XMMHUYECKUX PEaKIU;
8bINONHAMb PACUETHI IO XUMUYECKUM (HOpMYJIaM B YPaBHEHUSM
XAMHUYECKUX PEAKIIUIA;

NIAHUPOBAMBUNDOBOOUMbXAMUYECKUNIKCTICPUMEHT.
JInsiopraHu3aluUTEeKyIIeT00IEHUBAaHUA00Pa30BaTEILHBIXPE3YIbTaTOB HA

YpOKaxX XMMHUH MOTYT IIPUMEHSTHCS:

VCMHBIUONPOCCUCTIONB30BAaHUEMCUCTEMBICTIEITUATBHOTIO00PaHHBIXYCTHBI
X BOIIPOCOB;

NUCLMEHHBIONPOCHAOCHOBECUCTEMbBI3aIAHUNPA3TMYHONTUIIONIOT AU
YPOBHSI CIIO)KHOCTHU JJISI OIEHKH YCBOCHUS OTHEIBHBIX 3JIEMEHTOB COJEPKaHUS
KOHKPETHON TEMBI, B TOM YHCJIC 3aJaHWH, UMCIOIINX XapaKTep «MBICICHHOTO
AKCTIIEPUMEHTa», KOTOpbIe TPeOYIOT OT OOydYaroUIUXCs NMPUMEHEHHUs 3HAaHWM B
HOBOM KOHTEKCTE WJIM JIJIsl PEIICHUS HECTaHIapTHBIX 3a]1aY;
BBITIOJIHEHUCNPAKMUYECKUXPAObom, TO3BOJISIONMIMXOIICHUBATYMEHUSPAOOTHI  C
XUMUYCCKIMH BEIIECTBAMH W JIA0OPAaTOPHBIM 000PYIOBAaHUEM, TPUMCHCHHE
TEOPETUUECKUX 3HAHUI Ha MPAKTHUKE.

B cuiy pasnooOpazus GpopM M METOJOB TEKYIIee OIEHWBAHHE YUCOHBIX
JTOCTHKCHHI 00YJaroNUXCs TI03BOJISICT:

— OCYHICCTBJIATh AUQGEePESHIIMPOBAHHBIM TMOAX0A K OOyYaronmuMmcs ¢
IEIbI0 BBISBICHUS HMX CIOCOOHOCTH K TPUMCHCHHWIO 3HAHWKW B Pa3IMYHBIX

CUTyalusax, rorTOBHOCTM K CaAMOKOHTPOJJIO M CaMOOILCHKE PC3YJIbTATOB CBOHX



JIOCTH>KCHU;

— BBISBISITh TNPUYUHBI 3aTPyJIHEHUN oOOydarommxcs mpu padoTe ¢
y4eOHBIM MaTeprajIoM;

— CJEAUTh 3a XOJOM Mpoliecca OOYyYEeHHsI W 10 MEpEe HEOOXOJIUMOCTH
OTIEPAaTUBHO KOPPEKTUPOBATh (POPMBI €ro OpraHu3aluud, OCOOCHHO B 4YacTH
CaMOCTOATENbHOM MO3HABATEIBHOM J1EITeIbHOCTH 00yYarOIINXCS.

TemaTuueckoe OIEHMBAHUE MPEAMETHBIX PE3YJIbTaTOB MO XUMHH
HaIpaBJIeHO HAa KOMIUIEKCHYIO OLEHKY 3HAaHUM U YMEHHUU OOydaroluxcs Mociie
3aBEPIICHUS U3YUYEHUS OMPENCICHHON TeMbI WU pa3zeina y9eOHOH MPOrpaMMBbl.
OHO MOMOTaeT YUUTEIIO ONPEACTUTh YPOBEHb YCBOCHHS MaTepHaia UTOTOBHOCTh
OOyYaIONINXCSIK JadbHEHIIEeMy M3YyUYEeHHIO MPEeAMETa, a TaKKe CKOPPEKTHPOBATH
o0pa3oBaTeIbHBIN MPOIIECC IS JOCTHXKEHUS JTYUIINX PE3yIbTaTOB.

OueHNBaHMEYCTHBIXOTBETOB
OpHoil W3 TpaAMLMOHHBIX (OPM TMPOBEPKM 3HAHUM U yMEHUH

oOy4JaroIuxcs ABISETCS YCTHbIHONMPOC. KMET0o1aMyCTHOTO KOHTPOJISI OTHOCSITCS:
Oecena,paccka3 y4yeHUKa, OOBICHCHHE, KOMMEHTHUPOBAHHE TEKCTa Y4YEOHUKA,
YTEHHUE CXEMbI, COOOIIECHHE.Y CTHBIMOMPOC MCIOJB3YETCAB XOJAC Pa3IMYHbBIX
THIIOB YPOKOB,JaIie BHaAYaJICypOKa
CIENTbI0AKTYaTN3alMU3HAHUN, HEOOX O TUMBIX NIIU3yYEHUSTHOBOTO
TEOpEeTHYECKOroMaTepralia,aTakKEBKOHIICYPOKAISIICPBUYHOTOKOHTPOJIS "
3aKpETUICHUS TTOJTYYEHHBIX Ha YPOKE 3HAHUH.

B kauecTBe OCHOBHOrO HWHCTPYMEHTapHs YCTHOTO OIPOCAa BBICTYIIACT
cucTeMa
BOIIPOCOB,ITOCTPOSHHBIXHA0CHOBEKOHKPETHBIXJIEMEHTOBCOICPKAHUSAN3YYECHHOT
0 Marepwaysia, JMOO HOBOTO MaTepuaja, IOJICKAIIETO 3aKpEIICHUIO.
Conepxxanue
BOIPOCOBYYHTEIbOIPENCIACTCYIETOMITOATOTOBICHHOCTHUOOYYAIOINX CSTHA
MOMEHT U3YYEHHs COOTBETCTBYIOIIETO MaTepraa.

[Ipn oreHWBaHMKM YCTHOTO OTBETa OOYYAIOMIErocsl Ha TIOCTABJICHHBIN
BOIIPOC 11EJIECO00PA3HO MPUMEHSThH CIEAYIOIINE KPUTCPUU:

OTMeTKa«S»CTaBUTCATIPUYCIIOBUU,ECINO0YYAIOIIUNCS:
— JaeT TOJIHBIA  apryMEHTHUPOBAHHBIA  OTBET, H3JOKCHHBIM B

ONPEAEIEHHON JIOTUYECKOM MTOCIE0OBATENBHOCTH;

— ACMOHCTPUPYCT IMMOHUMAHHUEC CYHNIHOCTH COOTBCTCTBYIOIIUX XHUMHYCCKHUX



MIOHATHUH, 3aKOHOB M TCOPHUH, MCIIOJIL3YET MX BO B3aUMOCBS3H IS OOBSACHEHUS
paccMaTpUBaEeMbIX SIBIICHHH M CBOWCTB M3y4aeMbIX BEIICCTB;

— YCIICIIHO peaju3yeT TIOJyYCHHbIE paHee 3HAHHWS JJI1 TIOCTPOCHHS
BBIBOIOBU 00O0OIIEHUIA.

OTMeTKa«4»CTaBUTCATIPUYCIIOBUU,ECTUO0YYAFOIIUHCS:
— J1a€TOTBET,OITyCKAIOIUIHEKOTOPBIEHETOYHOCTUBTOJIKOBAHUUCYIITHOCTH

(aKTOB U ABJICHUI, O KOTOPBIX UJET PEYb;

— CaMOCTOATEIIbHOYCTPaHAECTUMEIOIINECIBOTBETEHETOUHOCTH.
OTMeTKa«3»CTaBUTCATIPUYCIIOBUU,ECINO0YYAIOIUNCS:

— JIaeT OTBET, KOTOPBINA MO COAEP>KaHUIO B OOJIbIIEH YAaCTH YAOBIETBOPSET
TpeOOBaHMSIM K OTBETY Ha OTMETKYy «4», HO JOIyCKAaeT OIIMOKU Mpu
VCIIOJIb30BaHUU TEOPETHUYECKOTO U (PAKTOJIOTHYECKOTO MAaTEpHAIa;

— HE JIEMOHCTPUPYET YMEHUS MO YCTAHOBJICHUIO CBSA3U MEKY U3YUYECHHBIM
paHee U HOBBIM TEOPETUYECKUM MaTEPUAIIOM;

— 3aTPYJHSAETCIBIOCTPOCHUUBBIBOI0BHOOOOIIICHHUI;
— JIONYIICHHBICOMTMOKHUUCTIPABIISICTCIIOMOITBIO YU TEIISI.
OTMeTKa«2»CTaBUTCATIPUYCIOBUU,ECITHO0YYAIOLTUICS:

— JIaCTHEBEPHBINOTBET;
— TMOKa3bIBAECT OTCYTCTBHUE 3HAHUU COOTBETCTBYIOIIUX

MOHATUHI U 3aKOHOMEPHOCTEM;
— HEBEPHONPUMEHSIETH3yYEHHBIEIOHITHS,3aKOHBIUTEOPUUISIO0BACHEHUS
paccMaTpUBAEMBbIX SBJIICHUI U CBOMCTB M3y4YaeMbIX BEILIECTB;
— 3aTPYAHSIETCS B UCIPABJICHUH JOMYIIEHHBIX OIIMOOK KaK

CaMOCTOATCIIbHO, TaK X C IIOMOIIBIO YUUTCIIA.

OueHuBaHMENNCbMEHHBIXPA0OT
BnpaktukenpenogaBaHUIXMMAUBPAMKAXTEKYIIETOUTEMATUYECKOTO

KOHTPOJISI3HAHUMHUCIIONB3YIOTCApa3INUHbIeINCbMEHHbIe3aanus. [ [puBcem
pa3zHooOpa3WM  NUCBMEHHBIC  3aJaHUsd  CXOAHBI IO  CBOCH  IICICBOM
HaIpaBJICHHOCTH,
CYTbKOTOPOM3aKIII0UYaeTCIBTOM, YTOOBIHENTPOCTOYCTAHOBHUTH, YTO3HAIOTHYMEIOT
00yJaroIuecs, CKOJIbKO 00eCTIeYuTh OOBEKTUBHYIO OIICHKY TOTO, KaK M B KaKUX
B3aMMOCBSI3SIX OHHM MOTYT MPUMEHSTHh MOJIYYCHHbIE 3HAHUSA U YMEHHS IS
aHanu3a, 00bACHEHUSUITPOTHO3UPOBAHUSPAZTUIHOTOPOIASIBIICHUA.
Oxapaktepu3yeM OCOOCHHOCTH OIIEHUBAHHUS HEKOTOPHIX BHUIOB 3a/JaHUM,

KOTOPBICTPAAULIHMOHHOUCIIOJIB3YIOTCAMIAIIPOBCACHUAOTCHOYHBIXITPOLICAYP B



paMKax TCKyHIICro U TCMaTH4YCCKOTI'O KOHTPOJIA 3HAHUU.

XUMHUYECKUUIUKTAHT.
XUMHAYECKUM JUKTAHT COCTOUT W3 MEPEYHS BOMPOCOB, IMPOBEPSIONIUX

3HAHHS HAa PEMPOTYKTUBHOM yYPOBHE, TPEOYIONTUX OBICTPBIX U KPATKUX OTBETOB.
Hampumep: 3HaHWE CHMBOJOB XUMHUYECKHUX BJIEMEHTOB, (HOPMYT U Ha3BAHHM
BEILIECTB, TEPMUHOJIOTUU U TIP.

[Ipy oIleHHBAaHWKM XUMHUYECKOTO JIUKTAHTa I€J€CO00pa3HO MPUMEHSThH
CIICAYIONINE KPUTEPHUU:

OTMeTKAa «5» CTaBUTCS MPHU YCIOBUHU, €CIM OOyYarOUIUNCS BEPHO
3anuchiBaeT ot 95 1o 100% oTBeTOB;

oTMeTKa «4» CTaBUTCS MNpPHU YCJIOBUHU, €CIM OOyYarOUIUNCS BEPHO
3amuceiBacT ot 80 10 94% OTBETOB;

oTMeTKa «3» CTaBUTCS TMPH YCJIOBUH, €CIM OOyYarOUIUNCS BEPHO
3anuckeiBaeT oT 60 10 79% O0TBETOB;

OTMETKAa «2» CTaBUTCSA NPH YCIOBHH, €CIM OOYYaIOIIUWCS 3alUChIBACT
MeHee 60% OTBETOB.

TecTupoBanue.
MOXHOBBILAETUTEOCHOBHBIEBUABITECTOBBIX3aJaHU N, KOTOPBIEUCIIOIB3YIOTCS

JUISL IPOBEPKU 3HAHUN U YMEHUHN 00y4arouXcs M0 pa3IuYHbIM TEMaM:

CBBIOOPOMOTBETA/OTBETOB(ITPEAJIAraeTCABBIOPATHIIPABUIILHBIEOTBET/OTBETHI
U3 TIPEIJIOKEHHBIX BAPUAHTOB);

C KOPOTKMM OTBeTOM (TpeOyeTcsi JaTb KpaTKUil oOTBET Ha

BOIIPOC WJIM BBINIOJTHUTD 33/1aHHUE B HECKOJIBKUX MPEJIOKEHUSIX);

Ha COOTBETCTBHE (HY)KHO YCTAaHOBUTH COOTBETCTBUE MEX]Y dJI€MEHTAMU
JIBYX MHOYECTB);

Ha MOCJIEI0BATENILHOCTD (TpEOyeTCsl pacCTaBUTh JIEMEHTHI B TIPABHIILHOM
MOCJIEI0BATEILHOCTH).

[lenecooOpa3Ho MPUMEHUTh HOPMATHUBHOE IHXOTOMHYECKOE OLICHUBAHUE
PE3YNIbTaTOBBBIMOIHEHUSKAK IOTOTECTOBOT 033 JaHH I, HAIPABJICHHOT OHATIPOBEPKY
YCBOGHUS OJTHOTO DJIEMEHTA COACPKAHMSL.

[TpumepHaskananepeBo1adaIaBOTMETKY(pa3padaTbiBaeTCs B
o0Opa3oBaTeILHON OpTaHU3aIUN):

0TMeTKa«S»CTaBUTCATIPUYCIOBUH,eCINO0yUaronuiicsiHabpanor8510

100% ot oOmiero yuciaa 0aJUIOB;



0TMeTKA«4»CTaBUTCIANPHUYCIOBUH, eCIMO0yJarouicsinadpanor6S5ao 84%
OT 00IIero ynciaa 0aios;

0TMeTKA«3»CTaBUTCANPUYCIOBUH, ecIMo0ydaronuicsinadpanor5S0mo 64%
OT 00IIero yncia 0aios;

OTMETKAa «2)» CTaBUTCS IMPHU YCIOBUHU, €CIM OOyYaronIuiics HaOpajl MeHee
50% ot oO1miero yucia 0aIoB.

OueHnBaHnepemeHHﬂpacquHblxm):[aq.
PaC‘ICTHLIGSaI[a‘{I/IHOXI/IMI/II/IBCI/ICTGMeOHeHPIBaHI/IHI/II‘paIOTBa}KHYIOpOJIB

BOIIEHKEYPOBHSATTOHUMAHUSNYCBOCHUsIMaTepuanao0ydaomuMucs. OHUI03BOISIO
TIIPOBEPUTHHETOJIBKO3HAHUETEOPETUIECKUXOCHOBXUMUANA, HO U yMEHHE
IPUMEHATh UX HA MPAKTUKE, MPOBOJUTH PAaCUEThl, AHAIN3UPOBATH PE3YyJIbTAThIU
Jienath BbIBOJbL. PacueTHbIe 3a1auu MOTYTBKIIIOUATh B C€0sl pelIeHHE ypaBHEHUHN
XMMHUYECKUX pEaKLUi, pacyeT Macchl, 00beMa, KOHIICHTPAlU! BEIIECTB,a TaKXKe
ONpENENICHNE  JIPYTMX  XMMHYECKMX  IapameTpoB. PacuerHele  3amaun
IOMOTal0TPa3BUBAThIOI MUECKOEMBILIUIEHNE,yMEHUEPaO0TaThbCIaHHBIMUU
IIPUMEHSATh TEOPETUYECKHUE 3HAHUS HA IIPAKTHUKE.

IIpy  oueHMBAaHMM  NIMCBMEHHBIX  PEIICHWM  pacyeTHbIX  3aJay
PEKOMEHIyEeTCAIMOBO3MOKHOCTHHABCEXITAAXUCII0JIb30BaThOO0OIIEHHBIEKPUTED
WUUOIICHUBAHUS
taknx3aaanniiBKMIMOI 2 (HaypoBHeocHOBHOTOOOIIIETOO0pa3zoBanusa) u KUM
EI'D (na ypoBHe cpeHero oo1iero oopa3oBaHusi) Mo XUMHUH.

Pemenne pacueTHOM 3alayu TpenAnosiaraeT BBITOJHEHHE OIpEaesIeHHON
MOCJIEI0BATEIbHOCTUIIOTUUECKUXIEHCTBUMCPUZNYECKUMUBETUYUHAMHU
HAOCHOBaHUMCOOTHOIICHUMBEIIECTB—YYaCTHUKOBpEaKIMK. BzaBucumocTu oT
YCIIOBUSI 3a/1aud  KOJIMYECTBO TAaKUX JIOTUYECKUX JIEUCTBUI MOXKET OBITh
paznuyHbIM. I [03TOMYNIPHOIIEHUBAHUUBAXKHOYUYUTHIBATHTO,KaKOO yUatOIIHICS
BBICTPAMBAET HYKHYIO TOCIEJOBATENIbHOCTh 3TUX JCHCTBUH, W OIEHUBATH
Ka)KJI0€U3 BBITIOJIHEHHBIX JIEUCTBUM, KOTOPOE OYJET SBIATHCA SJIEMEHTOM OTBETA.

OOBEKTOMOIICHUBAHUSIPEIIICHUS PACYETHBIX 3 TaUSIBIISTIOTCSL:
1) mpeaMeTHBIpE3yIbTaT—

c(OpMHPOBAHHOCTEYMEHUSATIPOBOJIUTHPACUETHl 10  YPABHEHUIO XHWMHUYECKOU
peakiuy;

2) MeTanpeIMeTHbIC Pe3yiIbTaThl — CHOPMUPOBAHHOCTh YMEHHUH CTPOUTH
JIOTUYECKUE PACCYKJICHMS, CaMOCTOATEIbHO BBIOMpPATh CHOCOO pelIeHUs

y4eOHOM 3a7a4H.



Jlornyeckue neHCTBUSI, KOTOPBIE SBISIIOTCS HEOOXOIUMBIMU JJIs PEUICHUS
pacyeTHOM XUMUYECKOH 3aJ]a4uM M0 YPaBHEHUIO XUMUYECKOM peaKInu:

1) cocraBieHUEYpPAaBHCHUIXUMHYCCKOUPEAKIIMHA,0KOTOPOUUICTPCUD B
YCIIOBUH 33/1a4U;

2) ompenecHUe COOTHOIIICHHUSI KOJIM4YEeCTBa BEIIECTB —
MPONOPIIMOHATILHON
3aBUCUMOCTH,KOTOPasyCTaAHABIMBAETCABCOOTBETCTBUUCKOIPPUITNEHTAMUB
YpaBHEHUU PEAKIUY;

3) Hax0XJICHUCHCKOMOW(DHU3HMUECKOWBEITMYNHEI.
KaxxnoenoruueckoeneiictBueoeHuBaeTcsB 1 6am,cymmapHbIiida

3aBepHOepenIeHre3aaun—30aua. TakonmpUHIIMITIKPUTEPUATTEHOT OOIICHUBAHUS
1eaecooOpa3eH Ha MepBbIX 3Tanax (GOPMHPOBAHUS YMEHUS peliaTh pacueTHBIC
3asiaun. BriporieccensyueHustyueOHOTronpeMeTa« X MMUAS» MCITOJIb3YIOTCA3a1aHuUs],
YCJIOBUEKOTOPBIXIOMOIHAETCAHOBBIMUAIEMEHTAMU3HAHUI, YTONIPUBOJIAT K
YBEIMYECHHUIO KOJIMYECTBA YYEOHBIX JEHCTBUM, HEOOXOAMMBIX I DPEIICHUS
pacueTHoi 3amauu. [lpu 5TOM CXOAHBIE IO CBOEMY XapakTepy ydeOHbIe
JIEHUCTBUS, HANpPUMEP HaAXOXKJIEHUE Macchl (00beMa) BEIIECTB IO W3BECTHOMY
KOJIMYECTBY BellecTBa (M HA0OOPOT), MOTYT TOBTOPATHCS MPUMEHUTEIHHO K
HECKOJIbKUM
BelecTBaM. BaTomcinyyaetakueiedcTBuse1ecoo00pa3HOOIIeHUBATHB 1 Oa. K
KPUTEPUSIM OLICHUBAHMS PEIICHUS PACUCTHOW XMMHUUYECKOW 3aayul MOTYT OBITh
OTHECEHBI CJICAYIOIINE MOKA3aTEIN MBICIIUTEIIBHOU JIeSITeIbHOCTH:

1) NOHMMaHUEXUMHYECKONCYIITHOCTUIIPOIIEeCCa(COCTaBICHUEYPABHCHHUS
XUMHUUYECKOUN peaKiliim);

2) yCTaHOBJICHHEIPOITOPIIMOHAIBHON3aBUCUMOCTH(COOTHOIICHHUS )MEIKTY
KOJIMYECTBOM BEIIECTBA YYACTHUKOB IIPOIlECCa BO B3aUMOCBSI3H;

3) mpyMEHEHHE  COOTBETCTBYIOIIMX  CIOCOOOB  BBIUMCIICHUS

3aJIaHHON (PU3UUYECKOUN BEITUYMHBI.

PexoMeHIyeTCANPUMEHSATh  TIOAJIEMEHTHOE  OIICHUBAHHE  PELICHUS
paCUETHBIX XUMHYECKUX 3a/1a4:

BEPHO3AIMCAHBITPUAIIEMEHTA0TBETA—

30amia;

BEPHO3AMKUCAHBIIBA3JIEMEHTAOTBETa—

20aia;

BEPHO3AMMMCAHOANHAIIEMEHTOTBETa— 1 62T,



BCEAJIEMEHTHIOTBETa3aMCaHbIHEBepHO—)0aIIOB.
Jlist onipesenieHust ypoBHS C(DOPMHPOBAHHOCTH Y OOYYaIOIIUXCS YMEHHM

pGHIaTBpaC‘{eTHBIeXI/IMI/I‘{eCKH63aI[aLII/IHpI/II/IBY‘{GHI/II/IKEDKI[OﬁTCMBIpeKOMeH,HyeTCH
IMPpOBOJAUTE KPATKOBPCMCHHBLIC ITMCbMCHHBIC pa6OTBI, 3aJaHusd KOTOpOﬁ
BKIIIOYAIOT PACUCTHLIC 3a/la4M pa3HOI'0 YPOBHA CIIOKHOCTH.

KparkoBpemenHasinpoBepoyHaspadoTa.
ITo mepe n3ydenus 10001 TEMbI Kypca XUMUHU IPOUCXOAUT «HAKOIUICHUE

3HAHMM, a TaKKe YMEHUW MPUMEHITh UX B PA3IMYHBIX YYEOHBIX cUTyalusix. B
HEeIsAX OILEHKM YMEHUW TPUMEHATh TIOJyYeHHbIE 3HAaHUSI B CHUCTEME U
B3aMMOCBSI3H LIEIECO00PA3HO UCIOJIb30BaTh KparkoBpeMmeHHble (10—15 MuHyT)
MIPOBEPOYHBIC PAOOTHI, BKIIOYAIOIINE HEOOJBIIOE KOJUYSCTBO 3aJaHUK Pa3HBIX
TUTIOB W YPOBHSA CJIOXKHOCTH. KpaTkoBpeMeHHBIE MPOBEPOUYHBIE PaOOTHI
MO3BOJISIIOT ~ OIEHUTh  C(POPMHUPOBAHHOCTh HECKOJIBKUX  B3aWMOCBSI3aHHBIX
MOHSATUH B IPOLIECCE U3YUYEHUS OTIENBHBIX MOATEM/OJIOKOB.

KpatkoBpeMeHHBIC TPOBEPOYHBIC PAOOTHI MOTYT COJEp)KaTh 3aaHus,
TpeOYIOIMNEeCcOCTaBICHUIYPABHEHUHXUMUICCKUXPEAKITUH (HATPUMED,3aTaHisl  Ha
XapaKTEPUCTHKY CBOWMCTB HM3y4aeMbIX BEIIECTB, T€HETUYECKYIO CBSI3b MEXKIY
BEI[ECTBAMUPA3INYHBIXKIIACCOB),aTAKKEPACUE THBIEXUMUYECKUE3aTauNUIPYTHE
TUMBI 3a1anuil. KonndecTBo 3amaHuii B paboTe 3aBUCHT OT THIIA U CJIOKHOCTHU
BKJTFOUCHHBIX 3aJ]JaHUH ¥ OT BpPEMEHH, OTBOJIMMOTO Ha WX BBITIOJTHEHUE.

[TpumepHasikananepeBo1adanIaBoTMETKy(pa3padaTbiBaeTCs B
o0pa3oBaTeIbHON OpraHU3aIum):

0TMETKA«S»CTaBUTCATIPUYCIOBUY, eCIMO0yUatomuiicsiHabpan ot 85 1o
100% ot oOmiero yuciaa 0aJUIOB;

0TMeTKa«4»CTaBUTCANIPUYCIOBUY, ecIMo0yyaromuiicsiHadbpanor65ao 84%
OT OOIIEro yrcia 0ajios;

0TMETKA«3»CTaBUTCATIPUYCIOBUH, ecro0yJatomuiicsiHadbpanor5S0mno 64%
OT 00IIero yrcia 0ajioB;

OTMETKA «2)» CTaBUTCA MPHU YCIOBUH, €CIIM 00yJaIouiics HaOpasl MeHee
50% ot obuiero uncia 6aoB.

TemaTu4eckasikOHTPOJIbHAsIPAdOTA.
®opMmoii  OIleHHBaHUS YYEOHBIXJAOCTMXKEHUH  BpaMKax  HM3Y4YECHHs

TCMbI WJIHN pa3aciia Kypca XUMHUU ABJIACTCA KOHTPOJIbHAA pa60Ta.

[Ipy opraauzanmm W JaIbHEHIIEM OLICHUBAHUM  KOHTPOJIBHBIX



pabort

HOXHMHHCHaanaOHpGIIGJ'ISII-OTCHHOI[XOIIBIKHOCTpOGHHIOKOHTpOJILHOﬁpa6OTBI,

33aTGMKOT60py1(pHTepI/IGBOHCHI/IBaHI/ISIKaKOTILGJIBHI)IXBaHaHHﬁ,TaKHBCGﬁpa6OTLI B

LEIOM. 3aJaHusl KOHTPOJIbHOM pabOThl OpPUEHTHPOBAHBI HA

IMPOBCPKY OCHOBOIIOJAratOMUX3JICMCHTOBCOACPKAHUAKYPCAXUMUNH

c(hOpMHUPOBAHHOCTHU

peIMETHBIXMMETANpeIMETHRIXYyMeHH00yatomuxcs. KourponsHytopaborycien

YET UCIIOJIb30BATh 110 3aBCPIICHUU U3YUCHUA TCMBI LICIIMKOM, 4 HC

OTJIEIBHBIXIIOATEM/OJIOKOB,M3y4aeMbIXHaypoKaX. [ ISIKOHTpOIbHOMPaOOTEIOTOUD

aeTcsl caMblii3HaUMMbINMaTepuanteMsl.llocBoerTUIONOrNM3a1aHuA

KOHTPOJIBHOM

pa6OTI>IaHaJIOFI/ILIHI)I?:a,Z[aHI/IﬂM,KOTOpI:ICI/ICHOJII)SYI-OTCHHPI/II/I?;YIIGHHI/IKOHKPGTHBIXTGM.

Pexomenayem crenyronme KpUTEepUH IS TepeBoja  oOmiei

CYMMbI HAYHUCJICHHBIX 0aJuIoB B OTMCTKY I10

ISITAOAIUILHOM MIKAJIE:

0TMETKA«S»CTaBUTCATIPUYCIOBUH, eciro0yyatomuiicsiHadbpanor8S mo 100%

OT O0IIEero yrcia 0ajjos;

0TMETKA«4»CTaBUTCATIPUYCIOBUH,ECIHO0yUaromuiicsiHadpanor6s no 84%

OT 00IIero yrcia 0ajjos;

0TMETKa«3»CTaBUTCANIPUYCIOBUH,eCIH00yUaromuiicsiHadpanor50 1o 64%

OT 00IIIero yrciia 0ajjos;

OTMETKA «2)» CTaBUTCA MPHU YCIOBUH, €CJIM 00yJarouics Habpasl MeHee

50% ot oO1rero unciia 0aJuIoB.

OueHkanpakTu4ecKoupadoThI

BrlinonHenne npakTU4ecKux paboT MpeAnosaraeT KOMIUIEKCHYIO OILEHKY

0o0pa30BaTEeNbHBIX JOCTIXKEHHH OOydalolmuXxcsi C y4eTOM  B3aWMOCBSI3U

OTJEJIbHBIX ITOKa3aTeIIeH.

KonTponupyempiMu pe3ynbTaTaMu BbINOJHSIEMbBIX JEUCTBUM SIBIISIOTCS

3HAHUEBBIM U ﬂGHTGHBHOCTHBIﬁ KOMITIOHCHTEI, KOTOPBIC IIPEACTABIICHBI B Ta6J'II/II.IC.

Koumponupyemvie pe3ynibmamuvi8blnoiHAeMbIX0eucmeauil, UXOyeHUsaHue

3HAHHEBLIHKOMIIOHEHT Onenka
(0anabI)

JleATeIbHOCTHBINKOMIIOHEHT

Onenka
(0amabI)




1)3nannenabopaTopHBIXCIIOCOO0B 1)Cobnronenne mnpaBui Oe3omac- 1
MOJTyYeHUsI KOHKPETHBIX BEILECTB; HOW paboThl TpU BBIIOJHEHUHU
3HaHUE(PU3NICCKUX UXUMHUECKUX XUMHYECKUX OIBITOB
CBOWCTBBEILECTB,KOTOPHIECIIEYET
YYHUTBIBATh NMPU BBIOOpPE HEOOXOIU-
MOT0 croco0a ux coOupaHus
2) 3HaHue (QU3NYECKUX U XUMHU- 2)Cobuto ieHuenpaBmIIpadoThI c 1
YECKHX CBOMCTB BEIIECTB, KOTOPHIE 7a0opaTOpHBEIM  000pYyIOBaHUEM
CIIEyeT Y4YUTHIBATH IPHU BBIOOpE IIPU MOHTaKe IPUOOPOB
HE00X0IMMOT0 criocoba ux
coOupaHusi(METOaAMUBBITECHEHHS
BO3JyXa M BOABI) U I JOKa3a-
TEIbCTBA HAJIMYUS TOTyYECHHBIX
BEIIIECTB
3) 3HaHue YCIOBUI MPOTEKAHUS 3) I'pamoTHOE ObOecmeueHue ycio- 1
XUMHAYECKHX TIPOILIECCOB, HCIIOJIb- BUH U1 NIPOBEACHUS XUMHYCCKHX
3yeMbIX IS TIOJYYCHHUS M HCCIIe- NPOIECCOB (HArpeBaHUE PEaKIMOH-
JOBaHUS CBOWCTB 3aJJaHHBIX HOW CMECH; U3MEJIbYCHHUE TBEPJIBIX
BEIIIECTB BEIIIECTB; PACTBOPCHUEBEIIICCTBB

BOJIE U T. [I.)
4) Hcnonb30BaHMEXMMUAYECKOM 4) OcymiecTBieHne 1
CUMBOJIMKM  JUI1  COCTaBJICHUS Ha0I0IeHu3axojoMIpoiiecca, pu
dbopMyn BemiecTB W ypaBHEHHM KCHpPOBaHHE W  ONHCAaHUE €ro
OCYIIECTBIISIEMBIX XUMHYECKHX pe3yIbTaToB
peakuuit
5)DopMynupOBaHUEBHIBOIOBU 5)CocraBieHneoT4eTaonpo/ie- 1
0o000mmeHuit Mo  pe3ynbraTam JaHHOM paboTe
MPOBEJICHHBIX HCCIEI0BaHUN

MaxkcuManbHbIMUTOr0BBI0aT: 10

OTMeTKanonATHOAIILHONIIKAIIE:
«5» — 9-10 6aiutoB
«4» — 7-8 GamnoB
«3» — 5-6 GamioB
«2»—MeHee5 6amioB

OueHnBaHue NPOEKTHOMUMCCIEA0BATEIbCKONACATEIbHOCTH
[IpoekTHass W  WCClemOBaTeNbCKasl  JEATENBHOCTh  (OPMHUPYET Y

OOy4JaroImMXxcst CIOCOOHOCTh JCHCTBOBATH CaMOCTOSATEIHHO, WHUIIMATUBHO U
OTBETCTBCHHO, HUCIOJIb3Ysl MPEAMETHbIC 3HAHHS B KA4eCTBE MHCTPYMCHTA JJIsI

PCHICHUA HpO6HeMBI. VueOnas IMPOCKTHAad WM HCCICAOBATCIbCKasA ACATCIIbHOCTD



JTOJDKHA 3aBEPIIATHCS
MaTepUaTHLHBIMITPOLYKTOM: MaKETOM,MOIEJTbI0,0TYCTHRIMUMATEpHUATIaMH (B
cllyyac TIPOCKTa), MUCHBMEHHBIM OT4eToM (pedepaToM, aHAIUTHUYCCKUMHU
MaTepuagaMH, CTEHAOBBIM JIOKJIaJ0M H JIp.).

OO0s13aTENbHBIM YCIOBHEM MPOESKTHON U UCCIIEIOBATENIbCKON ASITENIbHOCTU
SIBIIIETCS BEJICHUWE IHEBHUWKA, B KOTOPOM OTPAXKAIOTCS BCe d3Tambl PabOTHI,
3aJa9HIJISIKAXK TOTOATATAUTIPOCIICKUBACTCIAITOPUTMPAOOTHIHAIITPOSKTOMUIIUNC
ClIeIOBaHHEM. X O/I9KCIIEPUMEHTANETOPE3YIbTaTEIGUKCUPYIOTCSB MPOTOKOJIE.

JIis OLIEHKH pe3yJlbTaTOB MPOEKTAa WU HCCIEAOBAHUS HEOOXOIMMO
UCIIONIb30BaTh 3apaHee pa3paOOTaHHBIE OICHOYHBIC JHMCTHI C BO3MOKHOCTBIO
ydeTa CTENEeHH CaMOCTOATENbHOCTH, YYacTUsi paOOThl B T'PYIINE, COOTBETCTBUS
BBIOpAHHBIX
METO/I0B, lIeJIeNoIaranus, OpMyITUPOBAHUATIPOOTIEMBIN3aaUUPAOOTH,pa00THL €
HMCTOYHUKAMHU MH(GOPMAIIMH | TIP.

HToroBasioneHKanonpoeKTYUUCCIICTOBAHUION0KHACKIIAABIBATHCIN3

CYMMBI 0aJIJTOB 32 KaXKJIbIi 3Tan paboThI.

HapamempbloL;eHueaHuﬂnpoeKmHO-ucwzedoeame%cmxpa%m

Ne Conep:xkanue KpurepunouenuBanusi Bcero
0as10B
1 BribopTembinpadboTao0yvaromierocs (0-10)
11 | AKTyanbHOCTHTEMBI 0 — HeoOo3HaYEHa, 0-1

1 — o0ocHOBaHa

1.2 [TocTanoBka 0 — HeoOo3HaueHa; 0-1
POOIEMBI/TUIIOTE3bI 1-runore3zaueTk00003HAYECHA

1.3 | Llenenonaranue 0—Heo003HaYeHOMITUIIETHHECOOTBETCTBYET 0-2
THIIOTE3E;

1-1enno603Ha4eHBI,COOTBETCTBYIOTTUTIOTESE;
2—11eTM0003HAYECHBI,COOTBETCTBYIOTTUIIOTESE,

3aaa4u MOCTaBJICHbBI, COOTBETCTBYIOT LICJIN

14 MeToas! 0 — mer; 0-2




1 —pernamenTcoOmonancs

15 | Bemonuenuepabotsl. | 0 — Her; 0-2
Pesynbratel. BeiBogpl | 1 —Pe3ylbTaThlIPUBEACHbBI, HOHEIIOKA3aHO,KaK
HOJTY4EHBI;
2 _
OIHCaHO,KaKBBIIIOJIHEHAPa00Ta, YeTKOBbIIE€ICHBI
pe3yJbTaThI, C/IEIaHbl BEIBOIBI
16 CuHoricuc 1 —caMOCTOSTEILHOCTS; 0-2
1-—4eTKoCTh CTPYKTYpHI
2 BaruTa (0-10)
2.1 | I'pamoTHOCTB 1 — rpamMOTHOCTP U  CTPYKTYPHMPOBAHHOCTH 0-5
U YETKOCTh BBICTYIUICHHS;
BBICTYIUICHHS 2 —TI0CIIeI0BATELHOCTh, YE€TKOCTD;
3 —coaepKaTenbHOCTh,BCEOCHOBHOCU3IIOKEHO,
CYTh pabOTHI YETKO BbIETICHA
2.2 Hcnons3oBanue 0 — HEHNCIIOJIB30BAIINCE; 0-2
TIpe3eHTaIHii, 1 —ObUTH,HOOOYUYAIOIIHIICIHENCIIONB30BAT WA
JEeMOHCTpALHi MCTIOJIB30BaJl HEYMEJIO;
2 — TpaMOTHOE W YMECTHOE HCIIOJIb30BAHHE;
NPE3CHTAlMM W/WIM  JIEMOHCTpAIlMM TPaMOTHBIE,
HArJISHbBIC
2.3 | OTBETHIHABOIPOCHI 0 — HE cMOT OTBETUTH HU HA OJIMH BOIPOC IO TEME 0-2
paloThI;
1 —oTBeThIHEYBEPEHHBIE,COIEPKATOILINOKHN, HO B
IIEJIOM YJIOBJIETBOPUTEIHHO;
2 — OTBETHI Ha 2—3 BOIpOCA 110 TeMe MPaBUIIbHBIE,
yBEpEHHBIE
2.4 | Camoopranmu3anus 0 —HapyImIeH peraaMeHT; 0-1

PexomenayemciienyoiumeKpuTepunais

HAYHUCJICHHBIX 02/UI0B B OTMETKY 10 NATHOANJILHOM HIKaJIe:

OT 0OIIero yrcia 0ajioB;

OT OOIIEro yrcia 0ajios;

OT 00111ero yuciia 0aaios;

50% ot o0O1rero unciia 0aJuIoB.

nepeBoaa00 e CyMMbI

0TMETKA«S» CTaBUTCATIPUYCIOBUH, ecro0ydatomuiicstHadbpanor8S mo 100%

0TMETKA«4»CTaBUTCATIPUYCIOBUH,ECIHO0yUaromuiicsiHadbpanor6s no 84%

0TMETKa«3»CTaBUTCANIPUYCIOBUH,eCIH00yUaromuiicsiHadpanorS0 1o 64%

0TMeTKa «2) CTaBUTCS MPHU YCIOBHUH, €CIH 00yJaroIuiicsa HaOpaja MeHee




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus. 10 xmacc. ['abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
* Xumus. 11 xmacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.

AKI_[I/IOHepHOG O6IHCCTBO «I/I?;,Z[aTeJIBCTBO «HpOCBGIHeHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Metoandeckoe nocooue — 6a3oBblit
ypoBeHb» - M.: Jlpoda 2022 ron.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XuMus B TeCTax, 3a1adax,
ynpaxknenusix. 11 kmace» — M.: lpoda, 2023 ro.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xnacc:
KoHTposbHbIE ¥ TpoBepoUHbIE paboThl K yueOHHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacronbHast kaura juist yaurtens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Benenckas «Xumus 11 xmacc:
Hacronbnas kaura mmst yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensu, I1.B.Pemeros, .I'.OctpoyMoBa «3ama4uu mo XuMuu u
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. Jenucoa «Xumus 11 kaacc moypodHsle TUIaHbI 10 YYEOHUKY



O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018ros.

8. M.A.Ps6oBa, Y .1O.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kiacey», - M.:
Ox3ameH, 2019r.

9.9. O.C.I'abpuensn, U.I".octpoymoB «XUMUYECKUN IKCIIEPUMEHT B 1IKoJje 11

kiacey; - M.: llpoda. — 2019 rox. _

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumus» ¥ CalT U1t yauTens «51 uay Ha ypok
XXMM

http://him.1september.ru Equnas xomrekmust LIOP: TIpeameTHas KouTeKus
«XuUMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMenThl: xumus. Komneknust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://wwwalhimik.ru Beepoccuiickas oimMIinaja mKkoJIbHHKOB 10 XUMUHN
http://chem.rusolymp.ru Opranudeckast XuMusi: SJIEKTPOHHBIN YICOHUK TSI
CpPEIHEH ILIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: JIEKTPOHHBINH yU4COHUK






