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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XMMUM Ha YpOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 0Opa3oBaTeNbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DepepalbHOM TrOCYAapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konnenuuu nmpemnonaBanusi yaeOHOTO IpeaMeTa
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoi @Dexepanuu, pean3yrOIMIMUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMMbl MO XHWMHH, K OIPEACICHUI0 OO0IIen
CTpaTeruy 0O0y4eHUs, BOCIIUTAHUS U Pa3BUTHUA O0YYAIOIIMXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumust» nas 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJE€H, COJEp)KaHHs, PE3yJbTaTOB OOY4YEHUS W
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJydaeMoOe BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIINM JTAllOM peajlu3aliyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTo 00pa3oBaHUsA. OTH LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (pOpMUPOBAHMS MHPOBO33PEHUS M OOIIEH KyJIbTYphI
YyellioBeKa, a TakKe OJKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBbIO HU
npUpoHOI cpene. Peannsyercs xumMmmuueckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CPEACTBAMHU Y4EOHOTO IMpenMeTa «XUMHs», COJIEp)KaHhe U MOCTPOSHHE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMe MO XMMUU C Y4YETOM CHEHU(PHUKHA HAayKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXkKe ¢ y4ETOM OOIINX
Henel ¥ MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPETHEro OoOIIero
oOpasoBanus B Poccuiickoit ®enepanuu.

XuMHS KaK 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[IMBWJIN3AIMHU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuanbHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
(dbopMupOBaHUE PAlMOHATIBHOTO HAYYHOTO MBIIUIECHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIlleM MUpe Kak O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTOpoe (hOpMUPYETCS B XUMHH
HA OCHOBE IIOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XHMHsS cCTajla
HEOTHEMJIEMOI YacThl0 MHUPOBOM KYJIBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO TpyJa H
KHU3HU KaXI0ro wieHa obmectBa. CoBpeMEeHHasi XMMHUS KaK HayKa CO3HMJaTelbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIEHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBON, HSKOJOTHUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OOUmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOImiero ooOpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYy4YaloluXcsl, HEOOXOAUMYIO MM MJis
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  IpefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHMUecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUSI KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0a30BOM HAayKH: cHUCTEMa 3HAHUN 10 HEOPraHUYECKO XUMUH (C BKIIOYCHUEM
3HaHWHN W3 O0IIeld XUMHH) U OpraHudeckord Xxumuu. PopMUpOBaHWE JTAaHHOW CHCTEMBbl 3HAHUN
OpU W3YYEHUU IpeaMeTa 00ecledrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxanus KypcoB — «Opranuyeckast Xumus» 1 «OO0Imas 1 HeopraHuuecKas
XUMUS» c(hOopMHUpOBaHA B MpPOTrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/a K M3y4EHHUIO
ydeOHOro Marepuania W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
OIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMMHMM BEIIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUECKON TEOPUM CTPOECHHS OPraHUYECKMX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U BJEKTPOHHBIX MPEACTABICHUN O CTPOCHHUM BELIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBax MAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOAOB /10
CJIO)KHBIX OMOJIOTHUECKM AaKTHBHBIX COEIMHEHHWH. B Kypce OpraHm4eckoidl XUMHHM MOJY4aroT
paszBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHHs TEpPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIHH.

[lon HOBBIM yrjoM 3peHusi B mpeamere «XuMHS» 0a30BOTO YpOBHS paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs TEOPETUUYECKUN MaTepuanl M
¢dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeoOpraHuyecKass XUMHUS» 00yJaroIUMCcs MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATH
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPETHYECKUX M METOAOJIOTMYECKHX IO3ULUH,
riy0Xe TMOHATh HCTOPUYECKOE H3MEHeHHMe (YHKIMI 3TOro 3akoHa — OT 0oO0oOImaromen 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IPUMEHEHNH, a TAK)KE 0 XMMUUYECKUX PEAKIUAX, UX CYLIHOCTU U 3aKOHOMEPHOCTSAX IPOTEKaHUs
pononHsaercss B Kypcax 10 wum 11 kimaccoB »snemMeHTaMu CoOJEpXkKaHUs, HWMEIOIUMHU
KYJIbTYPOJIOTHUYECKUM M TNPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XUMHUH C JAPYTMMHM HAayKaMH, PACKPBIBAIOT €€ poJib B TIO3HABATEIBHOM H
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBXKEHHSI K IPOLIECCY
TBOPYECTBA B 0OJIACTH TEOPUHU U MPAKTUYECKUX MPUIIOKEHUN XHUMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPoOJieMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH €€ JIJIs MOMOJHEHUs] 3HaHUM, pellieHus
MHTEJJIEKTYAJIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIIENI0BAaTENbCKUX 3a1ad. B 1enoM conepkanue
yueOHOoro npeamera «XuMHs» JaHHOTO YPOBHS M3yYCHHsI OPHEHTUPOBAHO HAa (POPMHUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi OHUMAaHUSI PUIOCOPCKUX UIEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYecKOro Mupa, oOyCIIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBJIECHUI MYTEM IKCIIEPUMEHTA
U pELICHUS NPOTUBOPEUYUN MEXKIYy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takxke MmpobieM cOepekeHus
SHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MaTEPHAIIOB.

B mnnane pemieHuss 3amad  BOCHUTAHUS, PAa3BUTHA M COLMATU3AIMH  O0YYarOLIUXCS
IPUHATBIE MPOrpaMMON IO XUMHUHM MOAXOAbI K OINPEACIECHUIO COJEp)KaHUs U IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (OpPMHUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX AEWCTBUN, MMEIOLINX
0a30Boe 3HaUEHUE I PA3IUYHbBIX BUIOB JEATEILHOCTH: pEUIeHHs IpobiieM, MoKCcKa, aHalu3a u



00paboTtkn wHOpMaIMK, HEOOXOMMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIILCKOM IeATEeNHHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenomaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, TaK U
HAa YpOBHE cpenHero obmiero oOpa3oBaHUS, TPH  ONPENEICHUHU  COJEp)KaTeNbHON
XapaKTepUCTUKU IleJiell M3y4deHHUs TpeAMeTa HalpaBlI€HUEM IE€PBOCTEIEHHON 3HAUYMMOCTH
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHME OCHOB XHUMHUYECKOM HAayKH Kak oO0jactu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYCCKOW [EATEIHHOCTH YENOBEKa W KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUs TaKOW TMOIXod K
OTIpeIeNICHUIO 1eIel n3ydeHHUsl IpeMETa SBISETCS BIOJIHE ONPaBAaHHbBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3ydeHUs mpeaMera «XuMHs» Ha
6azoBoMm ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e (QopmupoBaHHE CHCTEMBl XWMHUYECKUX 3HAHMA KaK BaKHEUIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBHIC MOHATHS,
dbyHIaMeHTallbHbIE 3aKOHbI M TEOPHUH XHMHHU, OCBOEHHE f3bIKa HAyKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH UX PA3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX JJisi MPUOOPETEHUs YMEHUN OPHUEHTHUPOBATHCS B
MUpE BEILIECTB U XMMHYECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHCHHMEM XUMHYECKOTO DJKCIIEPUMEHTAa, COOJIFOJICHHUEM TIpaBUl  0€30IacCHOTO
oOpaileHus ¢ BEIEeCTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTUKA MeNiel U 3a7a4 U3YYCHHsI MpeaMeTa B
IporpaMMme Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B CHUCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJbIICH
CTETIICHH OTAAETCS TPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEpKaHusi OOydeHwus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBIMMYCKHHKA O0OIIE00pa30BaTeNbHON  OpraHU3AINH,
BIIAJICIONIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHMSIMH aKTUBHOTO TOJYYEHHUS 3HAaHUN U NPUMEHEHUsS WX B PEaJbHOW JKU3HU ISl peIIeHUS
MPAKTUYECKHX 3a7ad.

B cBsa3u ¢ aTuM mpu u3ydeHWHM mnpeaMmera «XUMHS» JOMHUHHUPYIOIIEE 3HAYCHHE
MpUOOPETAIOT TaKue 1IeNIM U 337a4u, KakK:

ajanTauus OoOydYaloIIMXCS K  YCJIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPUHSTUIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM;

dbopMupoBaHHe y OOYYAIOIMIUXCS KITIOUEBBIX HAaBBIKOB (KIFOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JJISl PA3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
NIOWCKa, aHalm3a ©U 00paboTKM WHPOpPMALMHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
JEeSATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEAY;

pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, NHTEUIEKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUSA 10 XHUMHHU B

COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOJIB30BaTh COBPEMEHHBIC HH()OPMAIIMOHHBIC
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TEXHOJIOTHH JJIs TIOUCKA M aHaIn3a YYeOHON U HAYIHO-TIOMYJISIPHON WH(OPMAIUA XUMHYECKOTO
COJIePKaAHUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TJIAHUPOBAHUH M MPOBEJCHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCTIIUTaHHE Y OOydYaroImUXcs YyOSKIEHHOCTH B TYMaHUCTHYECKOH HAIMpPaBIEHHOCTH
XUMUHM, ©€ BaXHOW PpONM B  pEIIEHUH THo0alnbHBIX  MPOOIEM  palloOHaIBLHOTO
MPUPOJIOTIONB30BAHMS, TOTOJHEHUS JYHEPTreTUYCCKUX PECYpCOB M COXPAHEHUsS IMPUPOTHOTO
paBHOBECHs, OCO3HAHHMS HEOOXOIWMOCTH OCpPEKHOTO OTHOLIEHUS K TPUPOJE U CBOEMY
3JI0POBBIO, a TAK)Ke MPUOOPETEHUS OIBITA MCIOIH30BAHUS TOTYYCHHBIX 3HAHUU /IS TPHHSTUS
TPaMOTHBIX PEIICHUN B CUTYaIIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yueGHOM mmaHe cpegHero o0Imero oopa3oBaHUs MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 001acTi «ECTeCTBEHHO-HAYYHBIE TIPEIMETHD.

OO01ee yuCIIO YacoB, OTBEAEHHBIX ISl U3YUEHHUs XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero oopazoBanus, coctapmusieT 34 yaca: B 11 kimacce — 34 yaca (1 gac B Heemio).



COJAEP/KAHUE OBYYEHUA
11 KJTACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHH

XuMHUeCKUi ayeMeHT. AToM. Sapo aroma, H30TOMbL. ODIJIEKTPOHHAas 00O0J0YKA.
DHepreTudeckue YpoBHHU, IOyPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- 2eMeHThl. OcoOeHHOCTH
pacnpeneleHus 3JeKTPOHOB MO OpOUTAIsIM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHask KOH(QUTYpalHs aTOMOB.

Ilepuonnueckuii 3axkoH u llepuoguyeckas cucrema xumuueckux odnemeHtoB . H.
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHAa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
snemeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
0 TPYIIaM U nepuogam. 3HauyeHue MepruoIUIECKOro 3aK0OHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBs3b. BHIbI XUMHUYECKOM CBSI3M (KOBaJEHTHAas
HEeMnoJIsipHasi W TOJSpHAas, MOHHas, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XUMUYECKON CBs3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DneKTpooTpUuliaTenbHOCTh. CTenenb okucieHus. MOHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYJASPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BeIlleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsarue o qucnepcHbIix cucremax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BELIECTBA B paCTBOPE.

Knaccudukanmust HeopraHndeckux coenuHeHuid. HoMmeHkIaTypa HEOpraHWYECKHUX
BEIECTB. ['eHeTnueckas CBSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANMX K Pa3IuIHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanuss XMMHYECKUX pEakIuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUsI MACCHl BEUIECTB, 3aKOH COXPAHEHMS U NPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUSIX.

CKopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIUSAIOINIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnektponauTtnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIEpPUMEHTAIbHBIE METOJbl M3YYEHHsI BEHIECTB M HX MPEBPALICHUN: JEMOHCTpaIUs
tabmun «lleproguyeckas cucrtema xumuueckux syeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoOJIelIe KPUCTAJUTMYECKUX PEmETOK, HAOMIOJCHHEe U ONHCAaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJIOPOJAa B MPUCYTCTBUHM KaTaiam3aTopa,
ONpeJIETICHUE CPelbl PaCTBOPOB BEIIECTB C NMOMOIIBI YHHUBEPCAIBHOTO MHAUKATOPA, PEAKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTbh XUMHUYECKOU PEaKIIm.

Pacuérnbie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMil, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MTOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heopranunyeckasi Xumus



Hemeramnbl. Ilonoxkenne HemetammoB B Ilepuoguueckoil cucTEME XUMHUYECKUX
sanemenTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnueckue cBOiCTBa
HEMETAIUIOB. AJUTOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoia, cephl, hocdopa U yriaepoaa).

XUMHYECKUE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSIUHEHHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUH ).

[IpuMeHeHre Ba)KHEUIMX HEMETAJUIOB U UX COCIIMHEHUM.

Merannel. [lonoxenne metamioB B [lepuoandeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmiue
¢u3nueckue cBoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANPsHKCHUN
METaJJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEUIINX METAJIOB (HATPUH, KaJWid, KajbIUHd, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mmue criocoOb! momy4deHus: MeTaluioB. [[puMeHeHrne MeTalIoB B OBITY U TEXHHKE.

OKCIEpUMEHTaIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX MPEBpalllCHUI: H3y4yeHue
KOJUIeKIMU «MeTajuibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIepUMEHTAIbHbIX
3aja4, HaONIOJIeHWEe W  ONHCaHWE JEMOHCTPALMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3auMOJIeHiCTBME THUIAPOKCHIA ATIOMUHHUS C PAacTBOpPaMH KHCIOT W IEJIO0Yel, KauyeCTBECHHBIC
peaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHble 3agayn.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIUMU BELIECTB, pacdy€éThl Macchl (00BEMa,
KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumMuun B 00eCTie4eHIH YKOJIOTHYECKOM, SHEPTETHUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BuTuM MeAuUUHbL. [loHSATHE O HAay4YHBIX METOJaX TMO3HAHUS BEUIECTB U XMMHUYECKUX
peaKuuii.

[IpencraBinenuss 00 OOIMX HAyyHBIX MNPHUHLUIAX TPOMBIIUIEHHOTO MOJIY4YE€HHUS
BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BaXXHEHIINE CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl DJIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHMYeCKHe U MUHEPATIbHBIEC y100pEHUsI.

XUMHS U 3/10POBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MMaCHOTO MCIIOIH30BaHMSI MMPENapaToB OBITOBOM XUMHUU B TIOBCEITHEBHOM JKU3HH.

MexipeamMeTHbIE CBSI3H.

Peanuzamust MeXIpEeIMETHBIX CBSI3CH MPU M3yYEeHUU OOIIEH W HEOPTraHWYECKON XUMHH B
11 xmacce ocyuiecTBiseTCs Yepe3 MCIMOJIb30BaHUE KaK OOIIHMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK W MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: Hay4YHbIH (hakT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJIKW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIMYUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.



buonorus: knerka, opraHms3M, 3KocHcTeMa, Ouocepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKONIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonorus: XUMHYECKas IIPOMBIIIJICHHOCTD, METaJLITypIHUs, IIPOU3BOJICTBO
CTPOUTEINIBHBIX MaTEepUaloB, CEJIBCKOXO35MCTBEHHOE IIPOU3BOJCTBO, NUIIEBAs
IPOMBIIIJICHHOCTh, (papMaleBTUYeCKass MPOMBIIUICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
nporpaMM CpeaHero oOmiero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
HayuyHo-mMeTonndyeckoii OCHOBOM il pa3paldOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
IPOrpaMM CPeTHETo 00IIeT0 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOJIXOJOM B CTPYKTYpE JHWYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHWMHs» Ha YpPOBHE CpEIHEro o0Imero o0pa3oBaHUS
BBIJICJICHBI CJIEIYIOIINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HAJIMYUE MOTUBAILIUU K 00YUEHUIO;

[[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIINKI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYy4arouIuxcs pPyKOBOJCTBOBAaThCS B CBOEH NEATEIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYUe TMPABOCO3HAHUSA JKOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LENU U
CTPOUTH KU3HEHHBIE IIJIAHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHS» JIOCTUTAIOTCS B E€IUHCTBE
yu4eOHOM M BOCIUTATENILHOM JEATETbHOCTH B COOTBETCTBUM C T'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJ€alaMH POCCHICKOTO
rpaXAaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TMpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOIIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M MPAKTHUYECKOH JEsTeNbHOCTH OO0yJaromMxcs 10 peaau3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaKEHUS K
3aKOHY U ITPaBOMOPAJIKY;

MPEACTABICHHUS] O COIMAIBHBIX HOpPMax M MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHUHN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITEIbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPY aHAJIM3E Pa3IMYHBIX BHIOB yUYCOHON AESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUU;

YBaXEGHHSI K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M IMPAKTUICCKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0IeHU,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPETOBBIX TOCTHIKEHUAX COBPEMEHHOM OTEUECTBEHHOW XUMUHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OILICHMBAaTh CBOE IMOBEJEHHE M IOCTYNKHM CBOMX TOBapuUIeH ¢ MO3UIUi
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

NOHMMaHMs LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHNsT MpaBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JI€ATETbHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUICKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIO/ICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BoCIUTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHH MPaKTUYECKHX 3aJad COLMAIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacCa, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXXEHUS K TPYAY, JIOAAM TPpYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHON TpPaeKTOPHH OOpa30BaHMS,
Oynymeil mpodeccuu U peaan3alnuy cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11€7€CO00Pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HAHMsI HEOOXOIMMOCTH HCIOIB30BAHUS JTOCTHKEHUN XUMHHU ISl pEIICHHs] BOIIPOCOB
PaIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU CpeEne,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAECMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIBITA
NESATENIbBHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS PYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIBHOM, KOMMYHUKATHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;
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NOHMMAaHUS CHENU(PUKA XMMUU Kak HayKH, OCO3HaHHA €€ poiau B (HOpMHUPOBAHHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHSI, CO3/IaHUHU IIEIOCTHOTO MPEACTABIECHUSI 00 OKPYKAIOIIEM
MHUpE KaK O €IMHCTBE MPHUPOABI M YEIIOBEKa, B MO3HAHWM MPHPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHny MpodsieM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYMMOCTH XUMHUHM JII COBPEMEHHOM LMBHIM3ALMU: B €&
T'YMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOW POJIM B CO3/1aHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBUM yCTIEUTHOTO TPYAa U SKOJIOTHYeCKH KOM(OPTHOM KU3HU KaXKIOTO WieHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJOB TIO3HAHWS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHUS SIBICHHUHM OKPYXKAIOIIEro MHUpPa M MPOUCXOISMIMX B HEM H3MEHEHMHI,
YMEHHsI 1eJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAyYHBIX ()aKTOB U MMEIOIIMXCS JAHHBIX
C IIEJIBIO MOIYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTIOJIb30BaTh XMMUUYECKHE 3HAHUSI IJISl PeleHus: MpooiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIMSIX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0OBATEIbCKON eI TEbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPhIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUH TI0 XUMUU B COOTBETCTBUU C >KM3HECHHBIMU
MOTPEOHOCTSIMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccnoHaTbHON
JESTEIILHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4dyeOHOro mnpeamera «XUMHS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIFOYAIOT:

3HaUMMBIC 751 (DOPMHPOBAHHS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIUCIUILTUHAPHBIC
(MeXnpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruuKy METOJIOB TO3HAHMUSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4yHbId (DaKT, MPUHIINI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

VHHUBEpCaldbHbIe  y4eOHbIe  JelcTBUs  (TMO3HaBaTelIbHBIE,  KOMMYHUKATHUBHEIC,
perynsTuBHBIC), oOecrneunBarone (opMuUpoBaHHe (YHKIMOHATBHOW TPaMOTHOCTH |
COLIMAJILHOM KOMITETEHIIHN 00yYaroINXCs;

CIIOCOOHOCTh ~ OOYYaIOIIUXCS ~ HWCIOJh30BaTh  OCBOEHHBIC  MEXIUCIUILIMHAPHEIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YydeOHBIC ACHCTBHS B IO3HABATEIBHOW U
COIMAJIbHOM MPAKTHUKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBHBIMU y4eOHBIMU
MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

OBiajeHNe YHHBEPCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJornYecKue AecTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeeNATh LEIN AeATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHUTD Pe3yJbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LIEJISIMU;
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UCIIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHUS — BBIACIATH
XApPaKTCPHBIC IIPU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATH
COOTBCTCTBYIOIINEC MMOHATHA IJIA OGBHCHGHI/IH OTACIJIIbHBIX (1)aKTOB n HBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALMY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE pACCYKIAEHUS (MHIYKTUBHBIE, IEAYKTUBHBIE, 110 AaHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PacCMaTpUBAEMBIX SBICHHSX, (HOPMYIHUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IPOLIECCE MO3HAHUS, UCIOJb3YEMble B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIEJH, IPE0O0Pa30BhIBATH MOICIHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHU4eckass (GopMmyna, YpaBHEHHE XHMMHUYECKOH peakuuu — TpU pPeleHHH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3ajay, MPUMEHSTh Ha3BaHHBIE MOJENbHbIE MPEICTaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIH.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUYHOTO IMMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMynupoBaTh LEAM M 33Ja4yd  HMCCIEAOBAHMS, HCIOJb30BaTh IIOCTABIECHHBIE U
CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL @OpMHpOBaHI/IH THUIIOTE3BI 11O MPOBCEPKC MPABHUIIbHOCTU BBICKA3bIBACMBIX Cy)K,Z[GHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCIACHUA YUYCHHYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUUYECKON MCCIIEOBATEILCKOW W TPOEKTHOW JIESITEIIBHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peIleHus
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB IIO3HAHUA.

3) padora ¢ nHpopManmeii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJISpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBOYHble Tocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHUJOB M (OPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpH IOUCKE U OTOOpe
uH(popMalii, HEOOXOAUMOI /1JIs1 BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaéHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHus HHGOpMAIuu (CXEMBbI,
rpaduKu, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIA $3bIK B KayeCcTBE CpEACTBAa NpU pabdoTe C XUMHYECKOU
uHpoOpMalKell: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKue M MaTeMaTHYeCKUE) 3HAKU H
CUMBOJIBI, (hOpMYyIIbI, a0OpeBUATYpPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OBiajeHne YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAE€MOW TEMbI B XOJI€ JUAJIOTA W/WUIH JTUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;
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BBICTYIIATh C HpE3EHTAIel Pe3ysbTaTOB IO3HABATEIFHON IEATENFHOCTH, MOJTYYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBINOJHEHHUM XUMHUYECKOTO
OKCIIEPUMEHTA, NPAKTUYECKON paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanu3anuy y4eOHOro TMpoeKTa W (HOPMYNIUpPOBATh BBIBOABI IO pe3yiabTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKICHUS 1 0OMEHa MHCHUSAMH.

OBiiaieHNe YHHBEPCAIbHBIMH PeryJsTHUBHbIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATEIbHOCTb,
ormpezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaaraeéMblii aITOPUTM JICHCTBUM NPU BBIMOJIHEHUH YYCOHBIX M HCCIIEIOBATENBLCKUX 3a/ad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YUETOM IMOJIYYE€HUSI HOBBIX 3HAHHHA O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHI
11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmass W HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEICTABICHUN: O XUMHYECKOW COCTABISIFOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHWUU SIBICHUW TPUPOILI, B (POPMUPOBAHUU
MBILUICHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOJUMOW MAJis
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTHYeCKH OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpeEnE;

BIIQJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBONOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBII O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKUCJICHUsI, XUMHUYECKas CBA3b (KOBAJIECHTHAsl, HOHHAs, METa/NINYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pemIéTka, TUIMBl XUMHYECKHUX  pEaKIHil, pacTBOp, AJIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOH  peakIuHd, XUMHYECKOE pPaBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
NIEKTPOJIUTUYECKON Jauccouuanuu, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpAHEHHUsI MAcChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILLCHUS HEPTrUU MPU XUMHUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXallue B OCHOBE ITIOHMMAaHWs IPUYMHHOCTH M CHCTEMHOCTH XHMMHYECKUX SBJICHMH,
(dakToNOorMuecKrue CBEEHUSI O CBOMCTBAX, COCTaBe, MOMYyUYEHUH U OE30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUUECKOM IEATETHHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMHMCAHUM HEOPraHWYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BATh XUMHUYECKYIO CHUMBOIMUKY JIJISI COCTABIICHUS
dbopMyn BemIECTB W ypaBHEHUH XHUMHUYECKUX pPEaKIU, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBHManbHbIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIi Tas,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi M3BeCTh, HErami€Has H3BECTb, MUTHbEBAas COJA, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAENsATh BaJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOrO COCTAaBa, BUJl XMMHUECKOH CBSI3M (KOBaJCHTHAsI, HOHHAs,
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MeTaJIJIN4ecKasi, BOJOPOAHAS) B COCOUHEHHSX, TUI KPUCTAUIMYECKOW PEmIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METAJUIMYECKas), XapakTep Cpeldbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEIUHEHU;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeEHHOMY KJIacCy/TpyIle COeIMHEHUN (IIPOCThIE BEIIECTBA — METAUIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KHCIIOThI, aM(OTEpHbIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacCKpbhIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO () YHKIIHH;

cOPMHPOBAHHOCTh YMEHHMH  XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHToB []. U.
MenneneeBa, HCHOIb3YyS MOHSTHS «S-, P-, d-DJIEKTPOHHBIE OpPOHUTANN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COCIMHEHUH 110 nepuofam U rpymnnam Ilepuogudeckoi cucremMsl XUMUYECKUX d1eMeHToB [[. .
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapakTepU30BaTh (OMHUCHIBATh) OOIIME XUMHYECKHE
CBOMCTBa HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, IOATBEPXAATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAY HEOpraHMYeCKMMM BEIIECTBAMU C IIOMOLIbIO YPaBHEHMM
COOTBETCTBYIOIUX XUMUYECKUX PEaKLUi;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMUYECKHE PEaKUUU MO0 PA3IUYHBIM
npu3HakaM (YHCIIy W COCTaBY pEarupyrolux BEHIECTB, TEMIoBOoMY J(DQeKTy peakuuw,
U3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKINH, yYaCTHUIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIISATh YPaBHEHUS PEAKIMHA Pa3IHMUHBIX TUIIOB, ITOJIHBIC
U COKpAallEHHbIE YpPaBHEHUS peaklUii MOHHOrO OOMEHA, YUYWUThIBasl YCIOBUS, IPU KOTOPHIX 3TU
peakuuu UAYT 10 KOHIIA,

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAUTH PEAKIUH, MOJITBEPKIAIOUINE KadeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAaCHO3HABaThb ONBITHBIM IyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTH OKHCIHUTEIbHO-BOCCTaHOBUTEIBHBIX
peaKIHii MOCPEeICTBOM COCTABIICHUS JCKTPOHHOTO OajlaHca STHX PeaKLuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMH OT
pa3IUYHBIX (AKTOPOB; XapaKTep CMELIEHUS XMMHUYECKOTO DPABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepPU30BaTh XMMHUYECKHE TIPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJMYyYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTD
IpeJCcTaBlIeHU 00 OOIMMX HAyYHBIX MPHUHIMIIAX M IKOJOTHYECKUX MpoOjIeMax XUMHYECKOIo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAMUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM IOHSTHUS
«MaccoBas JI0Jsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHWN Ta30B IMPH XUMHYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3zoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;
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c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUNA HKCIIEPUMEHT
(pazmokeHUE TEPOKCHIA BOAOPOAA B MPHCYTCTBUHM KaTalM3aTopa, OMPEIEICHHE CPEIbl
PacTBOPOB BEIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHIMKATOPA, BIUSHUE PA3TUIHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OOMEHa, KAaueCTBEHHbIE pPEaKklUM Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUS, pPellIeHHEe 3KCIePUMEHTAIbHbIX
3amad mo temaM «Mertamie»y U «HemeTamnel») B COOTBETCTBHH C MpaBWJIAMU TEXHUKH
0€30MaCHOCTH NP OOpAIIEHUH C BEIIECTBAMU U JIAOOPaTOPHBIM 000pyIOBaHUEM, IPEACTABIATh
pe3ynbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYHO HH(OpMaIHIo,
MOJTy4aeMyI0 M3 pa3HBIX HCTOYHUKOB (CpeACTBAa MAacCOBOM KOMMYHHKAIUU, VHTEepHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBECHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IEISIX COXPAHEHHs] CBOETO 3I0POBbS U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
ornpeAeNéHHBIX BELIECTB, MOHUMas cMbich nokaszarens [1JIK, moscHsTh Ha mpuMepax crocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsE 00YYaIOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSITH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MTO3HAHMSI BEIIECTB M XUMUYECKUX SBIICHUM;

JUISL CIIENBIX W CIIA0OBUIAIIMX OOYYarONIUXCs: YMEHHE WCIIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Kosun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(pPOBHIE)
n/n MPOrpamMmmMbl Bcero Kontpoanuvie IpakTnyeckne o0pa3oBaTe/ibHbIE PeCypChl
padoThI paGoThI
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenne atomoB. [lepuoauueckuii 3aKoH U bubmuroreka [JOK
1.1 [Teproanyeckast CHCTEMA XUMHUYIECKUAX 3 https://m.edsoo.ru/7f41837¢
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemecTBa. MHOrooOpasue 4 bubmmoreka [JOK
’ BEIIECTB https://m.edsoo.ru/7f41837¢
bu6mmotexa [IOK
1.3 KMMHICCKHE peaKilith 6 ! ! https://m.edscli.ru/7f4l837c
Hroro no pazneny 13

Paznen 2. Heoprannuyeckasi XuMus

bubnunorexa [JOK
21 Meraet 6 ! https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
22 Hemeraumi 8 ! ! https://m.edsoo.ru/7f41837¢
73 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX ) bu6nuorexa [JOK
) BEIECTB https://m.edsoo.ru/7f41837¢
Hroro no pazneny 16
Pa3gen 3. XumMus u :KHM3Hb
bub OK
3.1 XuMUs 1 )KU3Hb 5 1 nosmotexa Il

https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

OBHIEE KOJIMYECTBO YACOB 110
IMPOI'PAMME

34
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INOYPOYHOE INIJTAHUPOBAHUE

11 KJIACC

KosmnuectBo yacos TlaTa JJIeKTPOHHBIE

Ne undposbie
Tema YPOKa KOHTpOJIbHLIe HpaKanecmle H3yHenmst (])p
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Ilnan | ®akr
I YETBEPTbH

Pa3nen 1. Teopernueckue ocHOBBI xXumMum (13 4.)

Tema 1.1. Ctpoenne atomoB. Ilepnoaudeckuii 3akon u [lepuoanyeckas cucrema xumuueckux 1eMenToB /[. U. MenpaeseeBa (3 4.)

BBoaublii uHCcTpYKTaK 10 BK 03.09 bubmmoreka [JOK
1. XUMHAYCCKU T JJIEMEHT. ATtom. 1 https://m.edsoo.ru/7f41837¢
DneKTpoHHas KOHGUTYypalus aTOMOB.
[Tepuonnueckuii 3aKOH u 10.09 bubmmorexa [JOK
[lepuomuyeckas CUCTEMa XHMHUYCCKUX https://m.edsoo.ru/7f41837¢c
2. anemenToB JI. 1. MeHneneeBa, ux CBs3b 1
C COBPEMEHHOW TEOpUeW CTPOEHUSA
aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB 17.09 bubmmorexa [JOK
XAMUYECKHUX 3JIEMEHTOB u X https://m.edsoo.ru/7f41837¢
3 COEMHEHUI TO TrpynmamM U HEepUOAaM. 1
3HaueHue TMEepPUOJUYECKOr0 3aKOHa H
CHUCTEMBbl XUMHUYECKUX 3jieMeHTOB /[I.I1.
MeHeneeBa B pa3BUTUU HAYKU
Tema 1.2. Ctpoenne Bemecrsa. MHorooopasue Bemects (4 4.)
4. Crpoenue BeniecTBa. XUMHUYECKasl CBS3b, 1 24.09 bu6moreka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

e€ BHIBI; MEXaHU3Mbl 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

https://m.edsoo.ru/7f41837¢

BaneHTHOCTS. 01.10 bubnuoreka ITOK
5 DNEeKTPOOTPHUIIATEILHOCTb. CrerieHb i https://m.edsoo.ru/7f41837¢
' okHcieHus. BemiecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS
[lonsiTMe O JUCHIEPCHBIX CHUCTEMax. 08.10 bubmmorexa [JOK
6. VcTuHHBIE W KOJUIOWIHBIC PacTBOPHI. 1 https://m.edsoo.ru/7f41837¢
MaccoBast 10711 BELIECTBAa B pacTBOPE
Knaccupukauus u  HOMEHKJIATypa 15.10 bu6muoteka LIOK
7 HEOPraHUYECKUX COEIMHEHNIA. i https://m.edsoo.ru/7f41837¢c
'enernyeckasi CBsSI3b HEOPraHUYECKUX
BEIIIECTB, Pa3IMYHBIX KJIACCOB
Tema 1.3. Xumnueckne peakuuu (6 4.)
Krnaccudukanus XUMHYECKUX PEaKIuil B bubmmoteka IIOK
HEOPraHWYeCKOW ¥  OpPraHHYecKO https://m.edsoo.ru/7f41837¢
2 XUMHHM. 3aKOH COXPAaHEHHsS  MAacchl 1 210
BEUIECTB;  3aKOH  COXpaHEHHUs W
MIPEBPALICHUS SHEPTUU MPU XUMUYECKUX
peaxkuusax
II YETBEPTb
9 CxkopocTb peaKkIuu. O6parumbie 1 05.11 bubmuoteka [JOK
’ peakiun. XMMAYECKOE paBHOBECHE https://m.edsoo.ru/7f41837¢c
IIpakTuyeckas padora Ne 1 mo Teme 12.11 bubmmorexa [JOK
10. «BnusiHEe pa3iIMYHBIX  (AaKTOPOB Ha 1 1 https://m.edsoo.ru/7f41837¢
CKOPOCTh XUMUYECKOU peaKIum»
DNeKTpoNIUTHYECKast JUCCOIIHAIIHSL. 19.11 Bubnmnorexa [JOK

11.

[TonsiTHE © BOXOPOAHOM IOKa3aTene

https://m.edsoo.ru/7f41837¢
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(pH) pactBopa. Peakuuu HOHHOIO
obmeHa. ['mapomms opraHm4eckux W
HEOPraHNYeCKUX BEIECTB.

OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 26.11 bubmmoteka [ITOK
12. peakuun. Ilomsatne 00 3nexTponmse 1 https://m.edsoo.ru/7f41837¢
pacriaBoB U pacTBOPOB CoJieit
KourposbHas padora Nel mo pasgeny 03.12 bu6muoteka LIOK
13. 1 1 .
«Teopernyeckne 0OCHOBBI XUMHI) https://m.edsoo.ru/7f41837¢
Pazgen 2. Heoprannuyeckasi xumus (16 4.)
Tema 2.1. MeTtasibl (6 4.)
AHanu3 KoHmpoavbHoU padomel. 10.12 bu6nuoteka LIOK
MerTamnmsl, 150:4 [IOJIOJKEHUE B https://m.edsoo.ru/7f41837¢
14, [lepuonuueckoit cucTeMe XHMHUYECKUX |
anementoB JI. WM. Mengeneera wu
O0COOCHHOCTH CTpoeHus aTroMoB. OOIue
¢u3nvecKkre CBOMCTBA METAIJIOB
CruiaBbl METAIJIOB. DJNEKTPOXUMUYECKUNA 17.12 bubmmorexa [JOK
5. pAIl HANPsHKEHUA METaJNIOB ! https://m.edsoo.ru/7f41837¢c
XHUMHUYECKHE  CBOMCTBA  BaKHEUIIMX 24.12 Bubanoreka IIOK
16. METAIOB (HATPHM, KaJWid, KaJbIHH, 1 https://m.edsoo.ru/7f41837¢
MarHui, aJlOMUHAN) U UX COCTUHECHUN
IIT YETBEPTDH
IMoBTOpHBIH MHCTPYKTaX 110 BK. 14.01 bubmmorexa [JOK
17. XUMHYECKHUE CBOWCTBA XpOMa, MEAU H 1 https://m.edsoo.ru/7f41837¢
UX COCIUHEHUI
" XUMHYECKHE CBOICTBA IIMHKA, XKeJe3a U . 21.01 Bu6mmoreka [IOK

UX COEOUHEHUM.

https://m.edsoo.ru/7f41837¢
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IIpakTnyeckas padora Ne 2 no teme

bubmmoteka IIOK

19. «PellleHre SKCIEpUMMEHTALHBIX  3a1ad 28.01 https://m.edsoo.ru/7f41837¢c
o TeMe «MeTaibi»y.
Tema 2.2. HemeTtayibl (8 4.)
Hemeramisr, 1504 MTOJIOKEHHE B 04.02 Bubnnoreka [IOK
20. [lepromuveckoii cuUcTeME XHMHYCCKHX https://m.edsoo.ru/7f41837¢c
anementoB JI. WM. Mengeneera wu
0COOEHHOCTH CTPOSHHSI aTOMOB
dusnyecke  CBOMCTBA  HEMETAJIOB. 11.02 bubmunorexa IIOK
21. Amorporusi HeMeTayuIoB (Ha TpHMepe https://m.edsoo.ru/7f41837¢
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)
2 XUMHUYECKUE CBOWMCTBA TaJIOT€HOB, CEPbI 18.02 bubnuoreka [JOK
' U UX COEIUHEHUI. https://m.edsoo.ru/7f41837¢
2 XuMmuueckue cBoiicTBa aszora, ¢ocdopa 25.02 bubmorexa [IOK
' U UX COETUHECHUM. https://m.edsoo.ru/7f41837¢c
XHWMHYECKHE CBOMCTBA yriaepoja, 04.03 bu6muoteka LIOK
KpPEMHUSA u AX COETUHEHUM. https://m.edsoo.ru/7f41837¢
24. [IpumeHeHne BaXKHEUIINX HEMETAIIOB U
WX COCAUHECHUU.
IIpakTuyeckas padora Ne 3 mo teme 11.03 bubmmorexa [JOK
25. «PerieHre 3KCIEPUMEHTABHBIX 337139 https://m.edsoo.ru/7f41837¢
o TeMe «Hemerambim»
2 KontpoabHasi padora Ne 2 mo temam 1 18.03 bubmorexa [IOK
) «MeTa/Ibl 1 HEMEeTAJLIbD) https://m.edsoo.ru/7f41837c
AHanu3z KOHMpPOLHOU padomul. 25.03 bub6nunorexa [IOK
. O0001IEHHEe U CUCTEMATU3alUs 3HAHUN https://m.edsoo.ru/7f41837¢c

no teMe «Hemertauisly. BrluucieHus mo
YPaBHEHUSAM XUMHYECKHX pPEaKLIUd U
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TEPMOXUMHUYECKUE PACUETHI.

IV YETBEPTDb

Tema 2.3. CBsI3b HEOPTraHUYECKUX H OPraHNYeCKHUX BelecTs (2 4.)

Heopranuueckue u  opraHu4eckue 08.04 bub6nunorexa [IOK
28. KUCIIOTBI. Heoprannueckue u 1 https://m.edsoo.ru/7f41837¢
OpraHUYECKHUE OCHOBAHUS
AmMdoTtepHbIe HEOpPraHWYEeCKue u 15.04 bubmmorexa [JOK
79 OpraHnu4ecKure COEIUHEHHUS. i https://m.edsoo.ru/7f41837¢
'enernyeckasi CBs3b HEOPTAHUYECKUX H
OpPraHMYECKUX BEIIECTB.
Pa3nen 3. XuMus u ku3Hb (5 1)
Tema 3.1. Xumusi 1 :xu3Hb (5 4.)
Pons XHUMHH B obecrnieueHN 22.04 Bubnnoreka [IOK
30. HKOJIOTHYECKOM,  DSHEPreTHYECKOH U i https://m.edsoo.ru/7f41837¢
NUIIEBOM  0e30MacHOCTH,  Pa3BUTHUU
MEIUIIHHBI
[IpencraBinenuss 00 0OmUX HAYYHBIX 29.04 bubmoreka [JOK
31. MPUHIIAITAX IPOMBIIIICHHOTO 1 https://m.edsoo.ru/7f41837¢
MOJIy4EHUsI BaXKHEHIIINX BEILIECTB.
1. Hrorosas KOHTPOJIbHas | 1 06.05 bubmorexa [IOK
pa6ora/IIpomMe:KyTOUHAN aTTECTAMSA https://m.edsoo.ru/7f41837¢
33. UenoBek B MUpE BEIIECTB U MaTEPUATIOB 1 13.05 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
20.05 Bubmoreka [TOK
34. XuMHs ¥ 30pOBBE YETOBEKA 1 hitps://m.c dscli).ru 4183 7c
OBUIEE KOJIMYECTBO YACOB 11O 34 3

INPOI'PAMME
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MMPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

11 KJTACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPaMMBbI CpelHero o01ero od0pa3oBaHus

1

TeopeTnyecknue OCHOBbI XUMUHU

1.1

Bnanenne CHUCTEMOM  XHMMHYECKMX  3HAHHUH, KOTOpass  BKJIFOYAeT:
OCHOBOITOJIATAIONINE TIOHATHS (XUMHUYECKUU DIIEMEHT, aToOM, SJIEKTPOHHAs
o0oyiouka aroma, s-, p-, d-d3JIEKTPOHHBIE OpOWTAIIM aTOMOB, MOH, MOJICKYIa,
BAJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIDHAsE Macca, MOJISIPHBINA 00BbEM, KpHCTAJUIMYECKas PEHIETKa,
TUIBl XUMHYECKUX PEAKIUN (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- M
SHIOTEPMHUECKUE, PEaKLUUU HOHHOTO OOMEHa), pPacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJINTHI, 3IEKTPOIUTHYECKAS JTUCCOLMaIus, OKHCIIUTETD,
BOCCTAHOBUTEb, CKOPOCTh XHUMUYECKOW pEaKIMH, XUMHUYECKOE PaBHOBECHE);
TEOPUH W 3aKOHBI  (TEOpUS  DJICKTPOTUTHUYECKOW  JUCCOIUAIIHH,
[lepuogmueckmii 3akoH JI.MI. MeHneneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XUMUHU, (HAKTOJOTHUECKUE CBEACHUS
0 CBOMCTBAax, COCTaBe, MOJYYCHUH U OE30MMaCHOM HCIOIB30BAHUN BaXKHEUIITIX

HCOPraHN4YCCKUX BCLICCTB B 6I>ITy n HpﬁKTH‘IGCKOﬁ JACATCIIPHOCTHU YCJIOBCKA

1.2

ChopMupoBaHHOCT, YMEHMH BBIBIATH  XapaKTepHbIE TMPU3HAKA U
B3aMMOCBSA3b W3Y4YCHHBIX IMOHSITHM, IPUMEHATH COOTBETCTBYIOIIUE MOHATHS
IIPU ONHMCAaHUU CTPOCHUS M CBOWCTB HEOPraHMYECKHX BEIIECTB M HX
[IPEBPALLCHNI; BBISABIIATH B3aUMOCBS3b XUMUYECKUX 3HAHUN C MOHATUSAMU U

MpEACTaBICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX MTPCIAMCTOB

1.3

Brnagenre OCHOBHBIMM METOJAMHM HAyYHOTO TIO3HAHUS BEIIECTB U
XUMUYECKHX  sIBICHWH  (HaOiroleHue,  M3MEpPEeHHe,  DKCIEPHMEHT,

MOJICTUPOBAHUE)

1.4

ChopMupOBaHHOCT, YMEHMH  ONpEAENsTh BaJCHTHOCTh U CTEHCHb
OKHCJICHHS XMMHMYECKHX DJIEMEHTOB B COCIMHEHUAX Pa3JIMYHOIO COCTaBa,
BUJ  XMMHUYECKOHM CBS3M  (KOBaJiCHTHAas, WOHHAsA, METaJIMYEcKas,
BOJIOPOJHAs) B COEIMHEHUAX, TUIl KPUCTAIUIMYECKON PEMIETKH KOHKPETHOTO

BellecTBa (aTOMHas, MOJIEKYJISIpHAs, HOHHAs, METaJUTHUECcKas)

1.5

ChopMupoBaHHOCTH YMEHMI ONpEAETATh XapakTep cpelbl B BOJHBIX

pacTBopax HEOPraHUYECKUX COSTUHEHHMA

1.6

CdopmMupoBaHHOCTh YMEHUS KJIACCU(PUIIUPOBATH XMMHUECKHE PEaKLUU I10
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pa3IMYHBIM TpU3HAKaM (4YMCIy U COCTaBy pearupyroliux BEIIECTB,
TETI0OBOMY 3((eKTy peakliuu, H3MEHEHHUIO CTETIeHE OKHUCIICHHUS SJIEMEHTOB,

00paTUMOCTH PEAKIINH, YIACTHIO KaTaIN3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHMH COCTAaBIIATH YpPaBHEHUS PEAKUUH pa3IHMuHBIX
TUTIOB, TOJIHBIE M COKpAlll€HHBIE YpaBHEHHUS pPEaKIUil HOHHOrO OOMeHa,

YUUTBIBas YCIOBHUSL, TPU KOTOPBHIX 3TH peakluy UAYT 10 KOHIIA

1.8

ChopMupoBaHHOCT YMEHMH IPOBOAUTH PEAKLUH, IOATBEPKAAIOLINE
KauECTBEHHBIN COCTAB Pa3IMYHbIX HEOPraHUYECKUX BEILIECTB, PACIIO3HABATh
ONBITHBIM MNYTEM HOHBL, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPAx

HCOPTaHNYCCKUX BCIICCTB

1.9

ChopMUpOBaHHOCTH yYMEHHH PACKPBIBATh  CYIIHOCTh  OKHUCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUNA TOCPEACTBOM COCTABJICHUS AJIEKTPOHHOIO

OaylaHca 9TUX peaKIui

1.10

CdopMupoBaHHOCTb ~ YMEHUH  OOBSCHATH  3aBUCHUMOCTh  CKOPOCTH

XUMHUYECKON peakuy OT pa3InyHbIX (haKTOpOB

1.11

CdopmMupoBaHHOCTh YMEHUIN OOBACHATH XapaKTep CMEHICHHUs] XMMHUYECKOTO
paBHOBeCHs B 3aBUCUMOCTH OT BHEIIHEro BozjedcTBus (mpuHiun Jle

[laTenne)

OO01w1ast 1 HeOpraHUYECKask XUMHSI

2.1

CdopmupoBaHHOCTE YMEHUH packpbiBaTh cMbIch [lepmomudeckoro 3akoHa
JAN. MenaeneeBa U JAEMOHCTPUPOBATH €ro  CHUCTEMATU3UPYIOUIYIO,

OOBSCHUTEIIBHYIO U POTHOCTUYECKYIO (DYHKITUH

2.2

CdopMHpOBaHHOCTh YMEHHM XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKUX 3jeMeHTOB 1—4 mnepuonoB Ilepuoanyueckoil cucTteMbl
xumudecknx snemeHToB J[.M. MenneneeBa, UCTIONb3ys MOHATUS «S-, p-, d-
DIIGKTPOHHBIE  OpOUTANINY»,  «IHEPreTHUYECKHE  YPOBHU»,  OOBSICHSTH
3aKOHOMEPHOCTHM H3MEHEHUs CBOMCTB XUMHYECKHX DJEMEHTOB H MX
COCMHEHUN 10 mnepuoaam U rpynmnam [lepuoguyeckoil  cucTeMbl

xumuueckux anemMenToB /.M. Menneneesa

23

CdopMupoBaHHOCTH yMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOHCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
TIOJITBEPXKIATh CYIIECTBOBaHUE TCHETHYECKOM CBSI3U MEXTY
HEOPraHMYECKUMH BEIIECTBAMH C IOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIINX

XAMHUYECKHUX peaKui

24

CdopmMupoBaHHOCTD YMEHHH yCTaHaBIIMBATh MPUHA/IJICKHOCTD
HEOPraHWYECKHUX BEILIECTB [0 UX COCTaBY K OMPENEIEHHOMY KJIaccy

(rpynme) coenuHeHHMH (TPOCThIE BEIIECTBA — METAIBI U HEMETaJUIbI,
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OKCH/IbI, OCHOBAHUS1, KUCIIOThI, aM(OTEPHBIE TUPOKCHUIBI, COITH)

2.5

ChopMupoBaHHOCT YMEHHMH HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS
cocTaBlieHUs (OpPMYJ BEIIECTB M YpaBHEHHH XHUMHMUYECKHX pEaKLuH,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBHManbHble Ha3BaHUsA
OTJENBHBIX HEOPraHMYECKMX BeIIeCTB (YrapHbI TIa3, YIJIEKHCIBIA Tas,

aMMHaK, raméHas W3BECTh, HEralmi¢Has W3BECTb, MUTHEBAs COJAA, MUPUT H

Apyrue)

2.6

CdopMupoBaHHOCTH yMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHE CBOHCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB,
TIOJITBEPXKIATh CYIIECTBOBaHUE TCHETHYECKOM CBSI3U MEXTY
HEOPraHMYECKUMH BEIIECTBAMH C ITOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIINX

XAMHYECKHUX peaKui

2.7

ChopMHUpPOBAaHHOCT, YMEHUW TUTAHUPOBATH M BBHITOJHATh XUMHUYCCKUN
HKCIIEPUMEHT  (pa3lioKeHHE TMEpOKCHUIa BOJOpOAa B  IMPUCYTCTBUHU
KaTraau3aTopa, OIpeAeIeHHEe CpeAbl pPACTBOPOB BELIECTB C MOMOUIBIO
YHHUBEPCAIbHOTO MHAMKATOpA, BIUSHUE PA3TUYHBIX (DAaKTOPOB Ha CKOPOCTH
XUMHUYECKON peakIuy, peaklud HOHHOrO0 OOMEHa, KaueCTBEHHBIE pPeaKluu
Ha cynb(dar-, kKapOoHAT- U XJIOPU-AaHHOHBI, HA KATUOH aMMOHUSI, PEIleHUE
SKCHCPUMCHTAJIbHBIX 3aJa4y I10 TEMaM «MeTtamael» # ((HeMeTa.H.HBI») B
COOTBETCTBUHM C IMpaBWJIaMHU TEXHUKU OE€30MacHOCTH MpHU OOpaLEHUH C
BellecTBaMH U J1a0OpaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHUYECKOT0 IKCIIEpUMEHTa B (hOpME 3aHMCH YPAaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

2.8

CdopMupoBaHHOCTh YMEHUI COOIIOIATH MTPABHIIA TIOJIE30BAHUS XUMHUYECKON
MOCYJION M J1TaOOpaTOpHBIM 000PYIOBAHUEM, a TAK)Ke MpaBUjIa OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHMSMH IO  BBITOJHEHHIO

71a060paTOPHBIX XUMHUYECKHUX OIBITOB

2.9

ChopMupOBaHHOCTH YMEHHH XapaKTepPH30BaTh XHMHUYECKHE IPOIECCHI,
JeKane B OCHOBE MPOMBIIUICHHOTO TIOy4YeHUsI CEPHOM KHUCIOThI, aMMHUAKa,
a Takke CcHOpPMHPOBAHHOCTh TPEACTABICHUNW 00 OOHMX HAyYHBIX

IMPUHIUIIAX U S9KOJIOTHYCCKUX npo6neMax XUMHYCCKOTO IMTPOU3BOJACTBA

XUMHA U KU3HL. PacuéTrl

3.1

CdopMUpOBaHHOCTh  TMPEACTABICHUH O XHMHYECKOM  COCTaBISIOMIEH
€CTECTBEHHOHAY4YHOW KapTHUHBI MHUpA, POJIM XHMHHM B IO3HAHUM SIBJICHUU
Opupoabl, B (GOPMHUPOBAHWHM MBIIUICHUS M KYyJIbTYphl JHYHOCTH, €&
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM Ui peleHus] MPaKTUYECKUX

3aaa4 U 3KOJIOTMYCCKHU 000OCHOBAaHHOI'0 OTHOILICHHS K CBOCMY 3J0pPOBbBIO U
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MIPUPOAHON cperie

3.2

CdopMupoBaHHOCTh YMEHUI KPUTHUECKH AaHATU3UPOBATh XHUMHUYECKYIO
UHPOPMALIMIO, TOITY4aeMyl0 U3 Pa3HBIX MCTOYHHUKOB (CpPEICTBA MAacCOBOM

KOMMYHHKAIUH, ceTh IHTepHeT U pyrue)

3.3

CdopmupoBaHHOCTH ~ yMEHUH  cOOMIOAATH  MpaBHJIAa  DKOJOTUYECKHU
1es1eco00pa3Horo MoBeACHUSI B OBITY W TPYAOBOH ACATEIBHOCTH B LENAX

COXPAHEHUsI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIIbI

3.4

Oco3HaBaTh OMaCHOCTb BO3JIEHCTBUS HA JKUBBIE OPraHU3MBbl ONpPEAEIEHHBIX
BEILIECTB, NOHWUMAas cmbica mnokazatens [IJIK, moscHsaTe Ha mnpumepax
CrocoObl YMEHBUICHHUS] U MPEIOTBPALICHUS MX BPEIHOTO BO3JEHCTBUS Ha

OpTraHu3M 4YCJIOBCKaA

3.5

CdopMupoBaHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUS C HCIOJIb30BAHUEM
MOHATHUS «MaccoBas JIOJIS BEIIECTBA B pPacTBOpE», OOBEMHBIX OTHOIICHUI
ra3oB IpU XUMHUYECKUX PEAKLHUsAX, MAcChl BEIIECTBA WM 00BEMA TazoB IO
U3BECTHOMY KOJMYECTBY BelIeCTBa, Macce WU 00BEMY OIHOrO U3
YUYacTBYIOUIMX B PEAKLIUU BELIECTB, TEIUIOBOrO 3(PQeKTa peakluu Ha OCHOBE

3aKOHOB COXpaHCHU MACChl BCUICCTB, ITPCBPALICHUA U COXPAHCHUA SHCPTUU
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

XuMUYECKUH 3JeMeHT. AToM. SInpo aroma, HM30TOIBI. DJIEKTPOHHAs 000JI0UKA.
OHepreTuyeckue ypoBHM, MOTYpPOBHU. ATOMHBIE OpOUTalu, S-, p-, d-3IEMEHTHI.
OcobeHHOCTH paclpesieieHnsl 3JEKTPOHOB 10 OpOUTalsAM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(DUTYpaALIUsi aTOMOB

1.2

Ilepnonnueckuit 3akoH u Ilepuognueckas cucrema XUMudeckux snemeHTos JI.U.
MenpneneeBa. CBsA3b INEpUOAMUYECKOTO 3akoHa M Ilepumonnyeckoil cucTEMBI
xuMHueckux syeMeHToB [[.M. MenpaeneeBa ¢ COBpEMEHHON TeOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHYECKHMX DJJIEMEHTOB U
0o0pa3yeMbIX WMH TPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM W IEepUOJaM.

3HadeHUe MNepUOANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b. BUIBI XUMUYECKOUW CBS3HM (KOBAJICHTHAs
HETOJsIpHasl W TOJspHas, MOHHAs, MeTajuindeckasi). VIOHbI: KaTMOHBI M AHHOHBI.
MexaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUUYECKOW CBSI3U (OOMEHHBIN M JIOHOPHO-

aKIenTopHbIi ). BogopoaHas cBs3b

1.4

BaneHTHOCTB. DNeKTpoOTpHUIIaTEIbHOCTh. CTENEHb OKUCICHUS

1.5

BemecTBa MONEKYISAPHOTO M HEMOJEKYJIIPHOIO CTPOCHHUA. 3aKOH IOCTOSIHCTBA
cocTaBa BellecTBa. THUIBl KPUCTAIIMYECKMX PEMETOK. 3aBUCUMOCTh CBOMCTBA
BEILLECTB OT THUIIA KPUCTAUIMYECKOU pemETKu. [IoHATHE O NHUCIIEPCHBIX CHUCTEMAax.

VcTuHHBIE U KOJJIOUIHBIE PACTBOPHI. MaccoBasi 10151 BEIIeCTBA B PACTBOPE

1.6

Knaccudukanmss HeopraHuvyeckux coennHeHnit. HoMeHkmatypa HEOpraHMYEeCKHX

BEILIECTB

1.7

Xumudeckas peakius. Kinaccupukanus XUMHYECKUX PEaKIMi B HEOPTaHUYECKON U
OpPraHMYEeCKON XMUMHH. 3aKOH COXpPAHEHHsS] MacChl BEIECTB, 3aKOH COXpPaHEHUS U

MpeBpalICHUA SHCPIUU ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CKOpoCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumMble peakiuu. XuMHU4Yeckoe paBHoBecue. @DakTopbl, BIHUAIONIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

1.10

Dnexrponutuyeckas nuccormanys. CHUibHbIE U clabble 371eKTpoauThl. Cpea BOAHBIX

pPacTBOpPOB BEIIECTB: KHUCTasl, HEUTpallbHasl, IeToyHast. Peakiiun noHHOTO 0OMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pcaknuuu

Heoprannueckas xumus
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2.1

Hemeramnsl. Ilonoxenue HemeramnoB B Ilepuoanueckoil cucTeMe XUMHYECKUX
anemeHtoB JI.M. MeHneneeBa U OCOOCHHOCTH CTpOCHHS aTOMOB. Du3nuecKue

CBOMCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAIJIOB (Ha MpUMEpe KUCIOPOa, CEpHI,

dbocdopa u yriepona)

2.2

XWMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIOB (TAJIOTEHOB, Cephl, a30Ta, pocdopa,
yriaepoaa U KpeMHHUS) U UX COeIMHEHUHN (OKCHIIOB, KUCIOPOACOAEPKAIIUX KUCIIOT,
BOJOPOAHBIX coenuHeHuid). [IpuMeHeHHe BaKHEWIIMX HEMETAIOB U UX

COE€IUHEHUN

23

Meramnbl.  Ilonoxxenne MerauioB B Ilepuonnueckoil cucreMe XMMHYECKUX
anemenToB J[.M. MennaeneeBa. OCOOEHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JO0UYEK
atoMoB MeTayioB. O0mme ¢uznueckue cBoicTBa MeTauioB. CIUTaBbl METAJIIOB.

DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUH METaIIOB

24

XVWMHYECKUE CBOMCTBA BAKHEHIIMX META/UIOB (HATPHWH, KalHi, KaJbIMA, MarHuH,
ATIOMUHHMA, [UHK, XPOM, JXKele30, Mellb) U uX coeAuHeHuid. OO0mme crnocoObl

MOJIYUYCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6BITy U TCXHHUKCE

2.5

I'enetnueckas CBA3b HCOPraHNMYCCKUX BCHICCTB, MNPUHAMICKANUX K pa3JIAYHbIM

KiaccaM

XUMUS U )KU3Hb

3.1

Ponp xumum B 0O0ECHEYEeHHWH DKOJOTUYECKOW, JHEPreTUYECKOWM U TMHINEBOM
0€30MacHOCTH, pa3BUTUM MeTUIMHBL [loHSATHE O HayyHBIX MeETOJaxX MO3HAHUA

BEIIIECTB U XUMUYECKHUX PEAKIIUMA

3.2

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUAINAX TMPOMBIILICHHOTO TOJYYCHHS
BOXHEHIIMX BeIIECTB. YenoBeK B MUPE BELIECTB M MaTEPUAJIOB: BAKHEUIIUE
CTPOUTENBHBIE MAaTEPUAIbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKIIO,
KepaMuKa, MaTepuaiabl [Ji OJJICKTPOHUKH, HAHOMATepHallbl, OpPTraHUYECKUE U

MUHEpaJIbHbIC YI0OpEHUs

33

XuMus ¥ 3I0pOBbE 4YeNOBEKa: MpaBWJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MaCHOr0 KCIOJIb30BAHUS MpenapaToB ObBITOBOM XMMHU B

HOBCEIHEBHOU KU3HU
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IIposepsiembie Ha EI'D no xumMumn TpedoBaHus K pe3yibTaTaM 0CBOEHNSI OCHOBHOI

o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

Kon
MIPOBEPSIEMOT O
TpeOOBaHUA

ITpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pE3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTebHON MTPOTrpaMMBbI CPEHETO 00IIIeT0 00pa30BaHUS

1

Brnanenue cucteMoil XMUMAYECKUX 3HAHUM, KOTOPAsi BKIIFOYACT:

1.1

OCHOBOTIOJIATAONINE TOHATUS (XUMHUYECKUI SJIEMEHT, aTOM, H30TOIBI, 3JIEKTPOHHAS
000710UKa aToMa, s-, p-, d-3IEeKTPOHHBIC OPOUTAIM ATOMOB, OCHOBHOE U BO30YKIEHHOE
COCTOSIHME aTOMa, MOH, MOJIEKYJa, BaJIEHTHOCTh, AJIEKTPOOTPUIATEIBHOCTb, CTEIICHb,
OKHUCJICHUS, XUMHUYECKas CBSI3b (0- U JI-CBSA3b, KPaTHBIE CBSI3M), THOpUIN3aIUs ATOMHBIX
opOuTanel, KpucTauimyeckas pemérka, Moiib, MOJSpPHAs Macca, MOJSPHBIA 00BEM,
MOJIIpHAsi ~ KOHIIGHTpalus, pacTBOpPhl  (MCTUHHBIC, JHUCIEPCHBIE  CHCTEMBI),
KPUCTAJJIOTUAPATHL,  YIJIEPOAHBIA CKeleT, (yHKIMOHANbHAs TpyMna, pagukadi,
W30MEPBI, CTPYKTypHas ¢dopMyna, u3omepus (CTpyKTypHas, reomeTpuyeckas (Iuc-,
TPaHCU30MEPHS), TOMOJOTHYECKHI psll, TOMOJIOTH, YIJIEBOJOPOMbI, KHUCIOPOI- W
A30TCOJEpIKAIINE COCTUHEHUS, OMOIOTUYECKH aKTUBHBIC BElecTBa (YTJIEBOBI, )KUPHI,
OenKku), MOHOMED, TOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KPEKHHT, pubOpMUHT, THUTIBI XUMHYECKHX peakuuit (OKHCIUTENBHO-
BOCCTAHOBUTENbHbBIE, 9K30- M IHAOTEPMUUYECKUE, PEaKLMU HOHHOTO OOMEHa, rOMO- U
reTepOoreHHbIe, 00pPaTUMBIE U HEOOPATUMEIE), PACTBOP, IIEKTPOIUTHI, HEITEKTPOIUTHI,
PIIEKTPOIUTHYECKAS JUcconuanus, CTEMEHb JUCCOLIMAINH, OKHUCJIUTENb,
BOCCTAHOBUTEb, JJIEKTPOJU3, CKOPOCTh XHWMHUYECKOW pEaKIUU, XUMHUYECKOE
PaBHOBECHE)

1.2

TEOPHUH W 3aKOHBI (TEOpPHsI XMMHMYECKOTO CTPOCHHUS OpraHMuecKux BemecTB A.M.
bytnepoBa, Teopusi AIEKTpOIUTHYECKON muccormanuu, [lepuonnueckuii 3akon [I.M.
MeHieneeBa, 3aKOH COXPAHEHHS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK
XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JIeXKAlllle B OCHOBE MOHUMAHUS MPUYMHHOCTHU U
CUCTCMHOCTH XHUMHYCCKUX HBHGHHﬁ, COBPCMCHHBIC TMPCACTABIICHUA O CTPOCHUH
BEIIECTBA Ha aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIDHOM YPOBHSIX

1.3

MMPCACTABJICHHUA O MCEXaHU3MaX XHUMHYCCKUX peaKuHﬁ, TEPMOANHAMHNYCCKUX U
KHUHCTUYCCKHUX 3aKOHOMCPHOCTAX HUX TMPOTCKAaHUA, O XHUMHYCCKOM PAaBHOBCCHU,
JUCIICPCHBIX CUCTCMAX

1.4

q)aKTOHOI‘I/IquKI/IG CBCIACHUA O CBOﬁCTBaX, COCTaBC, IOJYUYCHUU U 0e30IacHOM|
MCITOJIb30BAaHUH Ba)KHEHIITNX HCOPTaHUYCCKUX M OPraHUYCCKHUX BCUICCTB B 6I)ITy u
HpaKTquCKOﬁ ACATCIIBHOCTHU YCIIOBCKA

1.5

00IMe HaydyHbIC MPUHINIB XMMUYECKOTO MPOM3BOJCTBA (HAa NMPHMEpE MPOU3BOJCTBY
CepHOW KHUCIIOTHI, aMMHUAKa, METAaHOJIA, IepepabOTKU HEPTH)

ChopMHUPOBAaHHOCTh YMEHUH BBISBIISATD:

2.1

XapaKTepHble MpPHU3HAKM M  B3aUMOCBS3b HM3YUEHHBIX IOHATUN, TMPUMEHSTH
COOTBETCTBYIOIIME TMOHSATUSA MPU OMHCAHUM CTPOCHUSI U CBOMCTB HEOPTraHUYECKUX U
OpraHMYECKUX BEIIECTB U UX MPEBpaLIEHUI

2.2

B3aMMOCBSI3b XHMHUYECKHUX 3HAHHM C IOHATUIMH MU NpCACTABJICHUAMU JIPYTHUX
[MPEAMCTOB  JIA 0ojee OCO3HAHHOTO IIOHMMAaHUsA U OOBSICHEHHUS CYIIHOCTH]
MaTCPHUAJIBHOT'O CAUHCTBA MHUpa

CdopMUPOBAaHHOCTb YMEHHUSI UCIIOJIb30BATh:
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3.1

HAaNMCHOBaHUs XHMHWYCCKUX COGI[I/IHCHI/Iﬁ MCXKIAYHAPOAHOI'o COro3a TeOpeTquCKOﬁ )41
HpHKﬂaHHOﬁ XAMHU U TPUBHUAJIBHBIC HAa3BaHUA BCIICCTB, OTHOCAIINUXCA K U3YyUYCHHBIM
KJIacCaM OPraHNU4Y€CKUX U HCOPTraHNMYCCKUX COCI[I/IHGHI/Iﬁ

32

XMMHUYECKYI0O CHUMBOJHUKY JUIsl COCTaBieHHS (OpPMYJT HEOPraHWYECKHX BEIIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) QOpMyIT
OpraHMYECKUX BEIIECTB

ChopMHPOBaHHOCTH YMEHUS KJIAaCCU(DHUITUPOBATH:

4.1

HEOPraHNYECKHE BEIIECTBA, CAMOCTOSTEIBHO BBHIOMPATh OCHOBAHWS M KPUTEPHUHU IS
KJIacCU(UKALUU U3Yy9aeMbIX XUMHUUECKUX OOBEKTOB

4.2

OpraHUYeCKHEe BEILECTBAa, CAaMOCTOSATEIBHO BHIOMpATh OCHOBAaHMUA W KPUTEPUU IS
KJIacCU(UKALMU U3Yy9aeMbIX XUMHUUECKUX OOBEKTOB

4.3

[0 pPa3JIMYHBIM IPU3HAKaM (YUCIy M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY]
bdhdexTy peakuuw, W3MEHEHHIO CTEIICHEH OKHCIEHHUS DSJIEMEHTOB, OOPaTHMOCTH
[peaKluu, y9aCTHIO KaTaIn3aTopa)

ChopMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh SJEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YXIEHHOM COCTOSHMM) W HOHOB XHMMHUYECKHX OJJIEMEHTOB 1-4
nepruonoB [lepunonanueckont cuctemsl [I.M. MenaeneeBa u ux BaJ€HTHBIE BO3MOXHOCTH,
WCTIOJNIB3YS TIOHATHUSA S-, p-, "/-2TEKTPOHHBIE OPOUTANIN, YHEPTETUUECKUE YPOBHU

ChopMUPOBAaHHOCTH YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COEIMHEHUH 0 epUoAaM U IpyIrnam

ChopMUpOBaHHOCTH YMEHHS COCTAaBIIATH YPAaBHEHUS XHMHUYECKUX pEaKIUi U
PaCKpBIBATh UX CYIIHOCTD:

7.1

OKHCJTUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIUi MTOCPEICTBOM COCTABICHUS 3JICKTPOHHOTO
OanaHca 3TUX PeaKIHid

7.2

YPAaBHEHUSI PEaKLMil pa3IMYHbIX THUIIOB; MOJHBIE U COKPAIEHHBIE YPABHEHUS PEaKLUN
MOHHOTO OOMEHa, YYUTHIBAs YCIOBHS, IPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHIIA

7.3

peaKIii TuIpoNIn3a, peakuii KOMIUIEKCOOOpa3oBaHus (Ha IpuMepe

TUIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMHHHUS)

CdopMUPOBaHHOCTD YMEHHUSI TIOATBEPKAATH:

8.1

HAa KOHKPETHBIX NIpUMEpax XapakTep 3aBUCHUMOCTH PEaKIMOHHOW CHOCOOHOCTH|
OpPraHUYeCKUX COEJAMHEHHH OT KPaTHOCTU M THIIA KOBAJIEHTHOHN CBs3U (O- M JI-CBSI3N),
B3aMMHOT'O BJIMSHHSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX, a TaKXKe OT 0COOEHHOCTEH
peanu3alnyy pa3InuYHbIX MEXaHU3MOB IIPOTEKAHNS PEaKLUi

8.2

XapaKTEpHbIE XUMUYECKUE CBOMCTBA BEIECTB COOTBETCTBYIOIMMU dKCIIEPUMEHTAMU U
3aIUCSMU YPABHEHUN XUMUYECKUX PEAKLIUN

ChopMHPOBAaHHOCTh YMEHHS XapaKTepHU30BaTh COCTaB W BaKHEWUIIME CBOMCTBA
BEILIECTB, MPUHAICKAIIMX K ONPEACNEHHBIM KJaccaM W TpYIaM COEIUHEHUN
(IpocThle BellecTBa, OKCHJbI, THAPOKCHABI, COJIA; YIJIIEBOJOPObI, MPOCThie 3(UPHL,
CIIUPTHI, PEHOBI, AIIbJIETU B, KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOKHBIC PUPHI, KUPHI,
YTJIEBOJIbI, AMUHBI, aMUHOKHUCIIOTBI, OCIIKH )
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10

CopMUpPOBaHHOCTh YMEHHS MPOBOJUTH pPACUEThl MO XUMHUYECKUM GopMmylaM u
YPaBHEHUSM XUMHYECKHX PEAKIMA ¢ UCTIOIb30BaHUEM (PU3NICCKUX BEITUYHH:

10.1

Macchl (00bEMa, KOTMUYECTBA BEIIECTBA) MPOAYKTA PEAKIMU, €CIH OJHO M3 HMCXOIHBIX|
BEILIECTB JJAHO B BHUJIE PAaCTBOpa C OMNPEIETEHHOW MacCOBOM [0OJIE€H PacTBOPEHHOTO
BEIIICCTBA WJIU JIAHO B M30BITKE (MMEET MPUMECH )

10.2

MacCOBOH MJIH 00BEMHOM JT0JIH, BBIX0/1a TTPOJIYKTA PEAKIIUH

10.3

TEII0BOTO 3 (deKTa peakiui

10.4

00BEMHEIX OTHOIIECHHUI ra30B

10.5

10 HAXOXKJCHUIO XMMUYECKON (pOPMYIIbI BeLIeCTBA

11

BilageHue cucTeMOM 3HAaHMM O METOJAaX HAay4HOIO IIO3HAHUS SBICHUN IHPUPOJBI,
HCIIOJIb3YEMBIX B ECTECTBEHHBIX HAYKaX W YMEHHME IPUMEHATb JTH 3HAHUS IIPU
PKCHEPUMEHTAIBHOM MCCIIEIOBAHNH BEILECTB U JJIs1 OOBSICHEHUS] XUMHUECKUX SIBJICHUH,
MMEIOIIKUX MECTO B IIPUPOJE, IIPAKTUYECKOMN ACATEIBHOCTH YEIOBEKA U B IIOBCEHEBHON
PKU3HU

12

ChopMupOBaHHOCTH yMEHHUS MPHUMEHATh (MCIONB30BaTh) 3HAHMS O COCTaBE H
CBOMCTBAX BEHICCTB ISl DKCIHEPUMEHTAJIbHOW IIPOBEPKH THIIOTE3 OTHOCUTENBHO!
3aKOHOMEPHOCTEH  NIPOTEKaHUS  XMMHMUYECKHX peakUMi M  NPOTHO3UPOBAHUSA
BO3MOXHOCTEH UX OCYIIECTBIEHUS; CUCTEMHBIE XUMUYECKUE 3HAHUS U1 OOBSICHEHUS U
[IPOrHO3MPOBAHUS SIBJICHUN, UMEIOIINUX €CTECTBEHHOHAYUYHYIO IIPUPOY; JUIsl IPUHATHS
PaMOTHBIX PEIIEHUM POOJIeM B CUTYAIUX, CBSI3aHHBIX ¢ XUMHUEH

13

ChopMupOBaHHOCTh YMEHHUS IUIAHUPOBATH M HPOBOJUTH XUMUYECKUN 3KCIIEPUMEHT
(moyueHWe W W3Y4YCHHE CBOWCTB HEOPraHWYECKHX U OPraHWYECKHUX BEIIECTB,
KaueCTBCHHBIC PEAKIMH yTICBOIOPOJIOB PA3IUYHBIX KIACCOB M KUCIOPOACOACPKAIIUX:
OpPraHWYeCKHUX BEIIECTB, PEHICHWE JKCIEPUMEHTAIBHBIX 33734 10 PACIO3HABAHUIO
HEOPraHMYECKUX W OPTraHMYECKHUX BEIECTB) C COONIOACHHEM IpaBUi 0OE30MacHOTO
oOpareHust ¢ BenecTBaMu U J1abopaTopHbIM 00OpyAoBaHHEM; (HOPMYIUPOBATH NN
WCCIICIOBAaHMS;, TPEACTaBIATh B PA3NUYHOM (QOpMe pe3yabTaThl HKCIEPUMEHTA,
QHAJTN3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH

14

ChopMHUPOBAaHHOCTh YMEHHsI OCYIIECTBIISATH IEJICHANPABICHHBIA TOUCK XUMHUYECKON
UHGOpMALlUK B pa3IMYHBIX HCTOYHMKAX (Hay4yHas W ydeOHOHayyHas JUTEparypa,
cpeacTBa MaccoBoil uHpopmanuu, cerb MHTepHET U apyrue), KpUTUYECKH
QHATM3UPOBAaTh XUMHUYECKYI0 WH(pOpManuio, nepepadarbiBaTh €€ M HCIOJIb30BATH B
COOTBETCTBHUU C TIOCTABJICHHOW y4eOHOM 3amadeit

15

ChopMHUPOBAaHHOCTH YMEHHUS MPOTHO3HPOBATh, AHATU3UPOBATH M  OIECHUBATH
WH()OPMAIIMIO C TIO3HMIMK JKOJIOTHYECKOM O€30MacHOCTH TOCJEICTBUIA OBITOBOM H
MPOU3BOJICTBEHHOW JEATEIHHOCTH YEIOBEKA, CBSI3aHHOW C TepepabOTKON BEIECTB;
c(hOPMHUPOBAHHOCTh YMCHHH OCO3HABaTh ONACHOCTh BO3JICHCTBUS HA JKHUBBIC
OpI‘aHI/IBMBI OHpe,Z[G.HéHHBIX BCIICCTB, IIOHHMMAasAd CMBICJI ITIOKa3aTCIIsd HpeHeHBHOﬁ
TOIMYCTUMOW KOHIICHTPALMH, W TOSCHIATh HAa IMPUMEPax CIOCOOBl yYMEHBIICHUS U
HpeI[OTBpaH_IeHI/IH nux BpeI[HOFO BO3I[€I‘/JICTBI/I}I Ha OpFaHI/I3M YCJIOBCKA
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IlepeyeHnb j1eMEHTOB coJiepKaHus, NpoBepsieMbIX Ha EI'D mo xumumn

Kon [IpoBepsieMbIil 3JIEMEHT COACPIKAHUS
1 Teopernueckre OCHOBBI XUMHUHU
1.1  |Crpoenue BemectBa. CoBpeMeHHasi MOJIeNIb CTpPOCHUS aToMma. PacnipeneneHue 3J1eKTpOHOB 1O
PHEpreTudeckuM ypoBHsIM. Knaccudukanus XxuMudeckux 3yeMeHToB. OCOOEHHOCTH CTPOCHHUS
HDHEPTeTUYECKUX YPOBHEW aTroMoB (S-, p-, ”-ameMeHTOB). OCHOBHOE U BO30YXAEHHOE
COCTOSTHUSI aTOMOB. DIJIEKTPOHHAsI KOH(UTypaius atoMa. BaneHTHbIe 371eKTPOHBI
1.2 [[lepuomuyeckas cucrema xumuueckux snemeHToB (.M. MenneneeBa. ®Ou3nueckuil CMBICH
[lepuonunueckoro 3akoHa JI.MI. MenneneeBa. IlpuurHbl M 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB 3JIEMEHTOB M MX COEAUMHEHUN IO NEepHoJlaM U TpyInaM. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB TMPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHMUH, BBICIIMX OKCHUIOB U
TUAPOKCHJIOB
1.3  [BajeHTHOCTb. DIEKTPOOTPUIATETbHOCTh. CTENEHb OKUCIICHUS
14 Bubl XuMu4uecKkon CBsI3H (KOBaJ€HTHAs, MOHHAS, METANTHYECKAst, BOJOPOJIHAS) M MEXaHU3MBbI
e€¢ oOpasoBaHus. MeXMONEKYIsIpHBIE B3aUMOJCHCTBUSA. BelecTBa MOIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUA. THIMBl KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA
BEILECTB OT TUIIA KPUCTAJUINYECKON PEILIETKU
1.5 |Xumuyeckas peakiusa. Kraccubukanus XWMHUYECKHX PEAKIUA B HEOPraHUYECKOW M|
OpraHUYECKON XMMUU. 3aKOH COXPAHEHHSI MacChl BEILIECTB
1.6  |CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3JIMYHbBIX (PaKTOPOB
1.7  [TeruoBbie 3(pPeKTh XUMHUECKUX peakiuid. TepMoXxuMuieckrue ypaBHEHUs
1.8 |OGpatumble peakiuu. XUMHUYECKoe paBHOBecHe. DakTopbl, BIMAIONIME HA COCTOSHHUE
xuMmudeckoro papHoBecus. [Ipunnun Jle llarense
1.9 OnekTpoauTHueckas auccoruanus. CunbHble u cialbble diekTponuThl. Cpena BOJTHBIX
pacTBOPOB BEILIECTB: KHUCIAs, HEWTpalbHas, enoyHas. CreneHb auccouuaruu. Peakiuy
MOHHOTO OOMEHa
1.10  Tmaponus coneir. MonHnoe npounsseaeHue Boabl. Bogopoanslii mokaszatens (pH) pactBopa
1.11  |CrocoOblI BeIpaX€HHUs KOHIICHTPAIIUM PACTBOPOB: MaccOBas JOJs PACTBOPEHHOIO BEIECTBA,
MOJISIpHAst KOHIeHTpauusi. HacblllleHHble M HEHACHIIIEHHBIE PAcTBOPBI, PACTBOPUMOCTb.
Kpucramnoruapatsl
1.12  |OKuCIUTENbHO-BOCCTAaHOBUTEINIbHBIE peakuuu. lloBeneHne BelmecTB B Cpelax € Ppa3HbIM
3HaueHneM pH. MeTo/bl anekTpoHHOro Oananca
1.13  [nexTponn3 pacTBOPOB U pacIuIaBOB COJIEN
2 OCHOBBI HEOPTaHUYECKON XUMHUH
2.1 Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Homenkiarypa
HEOpPraHMYECKUX BEIIECTB
2.2 XUMHYECKUE CBOMCTBA BAXKHEUILIUX METAJUIOB (HATPHil, Kalui, KalbIMi, MarHui, aJlOMUHUM,
[IUHK, XPOM, JKEJI€30, MEJIb) U UX coeanHeHnr. OOMIMe criocoObl MOTYyYEHUS METALIOB
2.3 XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIIIOB (TaJIOTEHOB, CEpHI, a30Ta, Gocdopa, yriaepoaa
U KpPeMHHS) U UX COCINWHEHUH (OKCHUIOB, KHCIOPOJICOACPIKAIUX KHUCIOT, BOIAOPOIHBIX
COCTMHCHMI)
2.4  [lenernyeckas CBSI3b HEOPraHMYECKHUX BEUIECTB, MPUHAJICKAIINX K Pa3IMUHbIM KJlaccaM
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2.5

nentudukanys HEOPraHMIECKUX CoelnHeHn. KadecTBeHHbIE peakiui Ha HEOPTaHUYECKUE
BEILECTBA U MOHEI

(OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHBIE TMOJIOKEHHUSI TEOPUH XHWMHYECKOTO CTPOEHHUSI OpPraHMYeCKuX coenuHeHund A.M.
byTtiepoBa. YriepoaHblil CKeJIET OpraHU4ecKod MOJeKyJbl. KpaTHOCT XMMHMUYECKOH CBS3H.
CY- M J-CBSI3H. Sp>-, sp’-, NMy3-THOPHAM3AILHMM OpOHTAaNel aTOMOB yIIepoaa. 3aBHCHMOCT
CBOMCTB BEILECTB OT XMMHUYECKOrO CTpOeHUs MOsIeKys. I'omomnoru. I'omonorumyeckuii psn.
MN3omepus u n30Mephl

3.2

[TonsiTie o pyHKIIMOHATBHOM rpymie. OpueHTaoHHbIe 3P GEKTh 3aMeCTUTENICH

3.3

[IpencraBnenne o KiIacCU(UKAMKM OpPraHMYECKHX BeriecTB. HoMEHKIaTypa OpraHHYeCKUX
COeIUHEHUN (CHUCTeMaThyecKas) W TpUBUAJIbHbIE HA3BAaHUS BaKHEUIIMX MpeJCTaBUTENEH
KJIACCOB OPraHMYECKHUX BELIECTB
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CBOOOIHOpATUKAIBHBIA W WOHHBIM MeXaHW3Mbl peakuuu. [loHATHE O HyKIeopuiae wu
hriektpoduie. [lpasuno MapkoBraukoBa. [IpaBuio 3aiinieBa

3.5

AJIKaHbl. XUMHUYECKHE CBOKCTBA aJKAHOB: raJOT€HUPOBAHUE, IETUIPUPOBAHHUE, TEPMUUYECKOE
pa3lioKeHue, KpPEeKUHT, u3oMmepusanusi, ropenue. I[lomydyenue ankanoB. [{ukiioankaHsbl.
Cneunduka CBONCTB LUKIOATKAHOB C MalbIM pa3MepoM IHKiIa. Peakuuu npucoequHeHus U
paIuKaIbHOTO 3aMEIICHUS

3.6

AnkeHbl.  XUMHUYECKHE  CBOWMCTBA:  pEaKkIUu  NPUCOCAMHEHHS  (TaJIOTCHUPOBAHME,
TUIPUPOBAHUE, TUIpOrajIoreHUPOBAHHUE, ruapaTanus), TOpEHNs, OKHCIIEHHA U
nonuMepu3zanuu. [IpoMblieHHbIE U TA00OpaTOPHBIE CIIOCOOBI MOTYUYEHHSI ATKEHOB

3.7

AnkaaueHbl. XMMUUYECKHE CBOMCTBA aJIKQAUEHOB: PEAKLUUU MPUCOCAUMHEHUS (TUIPUPOBAHHUE,
raJIoreHHPOBAaHNE), TOPEHUs U noaumepusanuu. [lomyuenue ankaaueHos

3.8

AnkuHb. ~ XMUMHYECKHE  CBOMCTBA:  pEAKUMU  MPUCOEAUHEHUs  (raJIoreHUPOBAHMUE,
TUAPUPOBAaHUE, TUIpATalUs, THIPOraIOTeHHPOBAHNE) KaK CIIOCO0 MOJyYyeHUs MOJIMMEPOB U
MPYruX TOJIE3HBIX NPOAYKTOB. Peakiuu 3amemieHus. ['opeHue ameTuiieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JIJIL CBAPKH U pe3KH MeTauioB. [I[puMeHeHue aneruieHa

3.9

Apenbl. XHUMHUYECKHE CBOMCTBa O€H30/a: peakud AJIEKTPOQMIBHOTO  3aMeIleHUs,
MpUCOCIUHECHHS (TUIpUpOBaHME, rajoreHupoBaHue). Peakuus ropenus. OcoOeHHOCTH
XUMHYECKHX CBOMCTB Tostyona. [lomyuenue Oenzona. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB
ctupona. [lomumepuzanusa crupona. CrnocoObl MOTyYeHUS W NPUMEHEHHE apoMaTHYECKHX
YIIIEBOIOPOAOB

3.10

Crnuptel. [lpenenbHble OTHOATOMHBIE CHUPTHL. XUMHUYECKHUE CBOMCTBA: B3aMMOJIECHCTBHE C
HATpUEM KaK Croco0 YCTAHOBIICHUS HATWYHS THIPOKCOTPYIIHI, C TATOr€HOBOAOPOIAMHU KaK
Croco0 TIOJYYEeHHsI PACTBOPHTENICH, BHYTPU- M MEXKMOJCKYJSIpHAs Jeruaparanus. Peakiius
I‘OpeHI/IH. HOHY‘-IGHI/IG 9TaHOJIa: peaKumI 6pO)K€HI/I}I T'JIFOKO3bI, FI/I,Z[paTaI_II/I}I OTUJICHA.
DTHJICHTJIMKOJIb U TIIMIEPUH KaK MPEACTAaBUTEIH MPEETbHBIX MHOTOATOMHBIX CITUPTOB

3.11

Denon. XUMHYECKHe CBOMCTBA peHoMa (peakluu ¢ HaTpUeM, THIPOKCHIIOM HATpHs, OpOMOM).
[Toydyenue denona

3.12

AJbJEruIbl. XMMUUYECKHE CBOMCTBA MPENCIbHBIX allbJICTHIOB: THAPUPOBAHUE; KAaUeCTBCHHBIC
peakuuu Ha KapOOHWIBHYIO TPYMIY (peakius «CepeOpsHOro 3epKajay, B3auMOJCHCTBUE C
rugpokcugaoM Menu (II). TlomydeHue mpenenbHBIX alIbIACTHUIOB: OKHCJICHHUE CIUPTOB,
rUApaTays aneTuieHa. AIETOH Kak MpeACTaBUTENh KETOHOB. OCOOCHHOCTH peakinu

OKHCJICHUSA alleTOHA
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3.13

KapOoHOBBIE KHCIOTHl. XUMHYECKHE CBOWCTBA IMPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KrcoT. OCOOEHHOCTH XMMHYECKUX CBOMCTB MYpaBbHHOU KHCIOTHL. [lomydeHue mpenenbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE ajKaHOB, aJIKCHOB, MEPBHYHBIX CIHPTOB,
QITbJICTHIOB. BeICINE MpeieNbHbIe U HelpeIenbHble KapOOHOBBIE KUCTOTHI

3.14

Cnoxabie 3¢upbl 1 Kupbl. CIocoObl MOMYYEHHS CIOKHBIX 3GUpoB. OOPaTUMOCTh PEaKIUH|
brepudukanuu. IlpuMeHeHne CIOXHBIX 3(QHUPOB B NHUIIEBOH U mHappIOMEpHOM
POMBIIIIICHHOCTH. JKUpBI Kak ClI0KHBIE 3(UPHI TIMIEPHUHA U BBICIINX KapOOHOBBIX KUCIIOT.
XHUMHUYECKUE CBOWCTBA KUPOB: TMAPUPOBAHUE, OKUCICHUE. [ MApOIIN3, NI OMBUICHHE, )KUPOB
KaK CII0CO0 IMPOMBIIUIEHHOIO IOJIy4eHHsI COJE€M BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak
COJIM BBICIIUX KAPOOHOBBIX KUCIIOT

3.15

XUMHUYECKUE CBOMCTBA TJIIOKO3bI: PEAKIIMU C YYACTUEM CIMPTOBBIX W aNbACTHAHON Tpynm U
MOJIOUHOKHCIIOE OpoxeHue. lIpuMeHeHue TIIIOKO3bl, €€ 3HaueHHWE B JKU3HEACATEIHHOCTH
OpraHu3ma. Jucaxapuipr: caxaposa, MajbTO3a. BoccranaBnuBaromme u
HEBOCCTaHABJIMBAKOIIME Aucaxapuiel. ['maponus mucaxapuaos. l[lommcaxapunpsl: kpaxman,
rukoreH. CTpoeHue MakpOMOJIEKYJ Kpaxmaia, TJIHUKOT€Ha W ILEJUTI0NI03bl. DU3NYECKHE,
CBOMCTBA KpaxmaJia v LEJUTH0I03bl. XUMUYECKUE CBOMCTBA KpaxMalla: THAPOJIN3, KaYeCTBEHHAs
peakiusi ¢ HMOAOM. XUMHUYECKHE CBOWMCTBA IIEJUTFOJIO3BI: THUIPOJIU3, TOJydeHHEe 3(PUPOB
1eJuTI010361. [oHsITHE 00 UCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, AlleTaTHBIN MIEINK)

3.16

AMUHBI. AMUHBI KaK OpPraHUYEeCKHUE OCHOBAHHUA: PEAaKIMM C BOAOW, KHCIOTAMM, pPEaKLHs
ropeHus. AHWIMH Kak IIPEACTaBUTEIb ApPOMATHYECKUX aMHHOB. XHMHUYECKHE CBOWCTBA
QHMJIMHA: B3aMMOJEUCTBHE C KHUCIOTaMM, OpOMHON BOmo#, okucienue. [lomydeHnue amMuHOB
QIKWINPOBAHMEM aMMHUAKa U BOCCTAHOBJICHUEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMUHOKHCIOTBI U O€JIKH. AMHHOKHCIOTBI KakK aM(OTEpHBIE OPraHUYECKHUE COCAUHEHUS.
OCHOBHBIE aMHHOKHUCIIOTHI, 0Opa3yrone Oenku. XUMHUUYECKHUE CBOMCTBAa OCJIKOB: THIPOJIN3,
NeHaTypalusi, Ka4yeCTBEHHBIC (IIBETHBIC) PEAKITMH HA OCJIKU

3.18

CtpoeHue 1 CTPYKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHHUSI MOJIEKYIL.
OcHOBHBIE ~ CIIOCOOBI ~ TIOMYYEHHUS  BBICOKOMOJEKYJSPHBIX  COCIMHEHUH:  peakuuu
MOJIMMEPH3AINH U MOJIMKOHeHcanu. Kinaccudukaius BOIOKOH

3.19

WNneHnTudukanus OpraHMYECKUX COCIWHEHUH. PemieHne »KCIEpUMEHTAIbHBIX 3a7a4 Ha
[pacrio3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

['eHeTHUECKAS CBA3D MECXKIY Ki1acCaMH OPraHN4YCCKUX COGI[I/IHCHI/Iﬁ

XUMHUA U )KU3HDb

4.1

XuMusi B TOBCEIHEBHOW »ku3HM. [IpaBuna Oe3omacHOi pabOThl ¢ €AKWMH, TOPIOUYMMHU U
TOKCHUYHBIMH BCUICCTBAMU, CPCACTBAMU GBITOBOI\/'I XUMHUHU

4.2

XuMUs U 310pOBbE. XUMHS B MEOULUMHE. XHUMHUSA M CEJIbCKOE XO34KMCTBO. XUMHS B
MPOMBIITUICHHOCTH. XUMHSI ¥ SHEPTETHKA: PUPOTHBIN U TIOMYTHBIN HEPTSIHOMN Ta3bl, UX COCTAB
u ucnoip3oBanue. CocraB HedTH U €€ epepaboTka (MPUPOTHBIE UCTOYHUKHU YTIIEBOJJOPOJIOB)

4.3

XUMHUS ¥ DKOJIOTHA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpellbl U €ro MOCJEICTBUA.
Oxpana rugpocdepsl, MouBbl, aTMocdepbl, Gaopbl U GayHbl OT XUMHUYECKOTO 3arps3HCHHUS.
[TpoGiema 0TX0/I0B U TOOOYHBIX TPOAYKTOB. AJTbTePHATHUBHBIC UICTOYHUKH YHEPTUH

4.4

OOme mpeacTaBIeHHUs] O MPOMBIIUICHHBIX CIIOCO0aX IMOJIyYEHHs] XUMHUYECKHX BEIIeCTB (HA)
puMepe IPOU3BOJICTBA aMMHaKa, CepHOM KUCIO0ThI). YEpHast u 1BeTHast MeTalutyprus. CTekIo|
M CWIMKaTHas NPOMBINUIEHHOCTb. IIpomblnuieHHas opranuudeckas xumus. CbeIpb€ Ui
OpPraHNYEeCKON MPOMBIIUIEHHOCTH

Tumnbl pacy€THBIX 3a/1a4
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5.1

Pacu€Tbl Macchl BelecTBa UM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAcCe
W 00bEMY OJHOTO U3 YYACTBYIOMIMX B PEAKIINH BEIECTB

5.2

Pacuétel TermoBoro ¢ dexra peakun

53

Pac4éTbl 00bEMHBIX OTHOLIECHHI ra30B MPU XUMHUECKUX PEaKIMIX

54

Pacuétbl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOYKTOB PEAKIMH, €CIIM OJHO U3 BEUIECTB
TaHO B M30BITKE (MMEET MPUMECH )

5.5

PacuéTel MaccoBoW wiM OOBEMHOW JIONMM BBIXOJA TPOJAYKTA PEAKIMH OT TEOPETHYECKH|
BO3MOKHOTO

5.6

PacuéTel Macchl (00b€Ma, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CJIU OJHO W3 BEIICCTB
TaHO B BUJIE PaCTBOpA C ONPEACIEHHON MAacCOBOM J10JI€M PACTBOPEHHOTO BEILIECTBA

5.7

Pacy€Tpl C HCHOJB30BAHMEM MOHATUNA «MAacCoBas JAOJIA», «MOJSPHAS KOHLEHTPALHUI»,
«PACTBOPUMOCTbY

5.8

HaxoxaeHne MOJeKyIsapHOM (OpMyNIbI OpPraHMYecKoro BeHIecTBa IO €ro IUIOTHOCTH W
MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISIIUX B €T0 COCTaB, UIIU MO MPOAYKTaM CrOpaHus

I.

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA
Xumus. 11 kmace. N'a6puensa O.C., Octpoymos WN.T"., CnankoB C.A. AKninoHepHOe

obmmectBo «M3natenscTBO «IIpocBemienne

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

IMPOLOHECCA

Y4eOHoe 00opynoBanue

1. IleyaTHbIe TAOIHUIIBI 10 YUEOHBIM TEMaM Kypca.

2. Mojenu KpUCTaJUIMYECKUX PEIIETOK; [IaPOCTEPKHEBBIE U 00BEMHBIE MOJICIIH MOJIEKYIL.
3. Konnexnun HeopraHM4eckux U OpraHNYECKHUX BEIIECTB M MaTEPHAJIOB.

O0OopynoBanue /i NpoBeleHHsl Ja0OPATOPHBLIX, MPAKTHYECKHX  PpadorT,

AEMOHCTpaL Ui

1. Kommuektr «MukponabopaTopust JUis XHMHYECKOTO SKCIEpPUMEHTa» ¢ HabopoM

COOTBCTCTBYIOIIIHUX PCAKTUBOB.

2. Habop peaktuBoB 1 0060pya0oBaHus Jyisl BeimoaHeHUs EI'D mo xumum

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

1. bubmmotreka [{OK ; https://edsoo.ru/; http://resh.edu.ru/ ;; Yuurtensam - Poccuiickas

aneKkTpoHHas mkona (resh.edu.ru)

2. https://educont.ru/ — Karamor nudpoBoro o6pa3oBareabHOr0o KOHTEHTA.
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http://resh.edu.ru/

3. http://school-collection.edu.ru/ — Enqunas xomiekuus mu@poBbIx 00pazoBaTeIbHBIX

pecypcoB.

XuMmus:

4. http://www.chem.msu.ru/ — C. T. XKykoB Xumust 10 — 11 knacc. DIeKTpOHHBIH yueOHUK.
5. https://vos.olimpiada.ru/ Bcepoccuiickas onuMnuana mKoJIbHUKOB.

6. https://chem10-vpr.sdamgia.ru/ Perry BIIP.

7. Odurnmansasie padotel Ctatl pag 2024-2025 yueOHbIi roj (3a1aHus 1 OTBETHI)

(eobraz.ru)
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