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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XMMUM Ha YpPOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOTo 3aKkoHa 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparum»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 00pa3oBaTeNbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DepepalbHOM TOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konnenuuu nmpemnonaBanus ya4eOHOTO IpeaMeTa
«Xumusi» B 00pa3oBaTeIbHBIX oOpraHW3anusx Poccuiickoit dDexepanuu, pean3yrOIMIMX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
BocniuTanuss B Poccuiickoit ®epeparun Ha nepuon a0 2025 roma» (Pacnopstkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIOB K pa3pabOTKe MporpaMMbl MO XUMHH, K OIPEACICHHIO OOMIeiH
CTpaTeruy 0Oy4YeHHsI, BOCIUTAHMS U PA3BUTHS O0YUAIONIUXCSI CPEICTBAMU YU4eOHOTO MpeaMeTa
«Xumusi» 11 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWJIM KOHIETITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHHKaMH  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HMX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM ATAllOM pealu3alMid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHUsA. OTH UEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHPOJBI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTYPHI
YyelloBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBBIO H
npupoaHOH cpene. Peannsyercs xumMmmuueckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHETO
o0miero obpazoBaHusl CpeACTBAMH y4eOHOTO MpenMera «XUMHsS», COJAEpKaHUE U MOCTPOCHUE
KOTOpPOTO OMNpENEICHBl B MPOTrpaMMe M0 XHMHUU C Y4ETOM CrHenupuKd HAyKH XUMHUH, e
3HA4YEHUS B MO3HAHUU MPUPOABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXkKe ¢ y4ETOM OOIINX
Henel ¥ MPUHIUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPETHEro OOIIero
oOpa3oBanus B Poccuiickoit denepanun.

XuMUS Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MTPAET 0COOYI0 POJIb B COBPEMEHHOM
[IMBWJIN3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuanbHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
dbopMupoOBaHUE PAllMOHATILHOTO HAYYHOTO MBIIUIECHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpYyKarolleM MUpPE KaK O eIMHCTBE MPUPOJBI U YeIOBeKa, KOTOpoe (OpMUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHUs BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpAa, OCO3HAHUS B3aWMOCBSI3U
MEXly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU TPUMEHEHUSI.

TecHo B3aMMOJEHCTBYST C JPYTMMHM €CTECTBEHHbIMM HayKaMH, XHMHS cCTajla
HEOTHEMJIEMON YacThIO MHPOBOW KYyIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO Tpylaa W
KU3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHash XUMUS KaK HayKa CO3WAaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIeHUE MI00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOH, HSKOJOTUUYECKOW O€30MacHOCTH |
OXpaHbI 3JJ0POBbS.

B coorBercTBMM ¢ 0OOUmIMMM LETSIMM M TNPHHLUIAMH CpeIHEro oOImiero odpa3oBaHuUs
conepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY OOYy4YalolIUXcCsl, HEOOXOAUMYIO MM IS
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCICHNTHOTO BKIIOUYEHHUS B JKHU3HBH COIMYMA,
MPOJIOIHKCHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBS3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBnsiioliuMH  TIpeaMeTa «XUMHUS» SBISIOTCA 0a3oBble Kypcbl — «Opranuyeckas
XuUMUS» U «O011as 1 HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHHWK 110 HEOPTAaHMYECKOW XHUMHH (C BKIIFOUCHHEM
3HaHUHU U3 00UIel XUMHUM) U OpraHWYecKol XUMUU. POpMHUPOBAHUE JAHHOW CHUCTEMbI 3HAHHM
OpyU HM3Y4YCHHUU TMpeaMeTa OOeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSTHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTypa conepkanus KypcoB — «Opranudeckas Xxumusi» U «O011as 1 Heopranuyeckas
XUMHS» c(HOPMHUpPOBAHA B MPOTPaMMe 1O XMMHUH Ha OCHOBE CHCTEMHOTO IMOAXO0/a K M3y4eHUIO
yueOHOro Marepuana W OOYCIIOBICHa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
onpeAeNéHHBIX TEOPETHUYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMHM BeIlecTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMUYECKON TEOPHH CTPOCHUS OPraHUYECKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMUMHUYECKUX U BJICKTPOHHBIX MPEACTABICHUI O CTPOEHUU BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAalOTCA B PAa3BUTHHU — OT YIJIEBOJOPOJIOB O
CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XMMHU HOTy4aroT
pasBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTIO 00IIEero oOpa3oBaHUs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] 0 XUMUYECKOU CBSI3H, KIACCU(UKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM YIJIOM 3peHHSI B TIpeaAMeTe «XUMHs» 0a30BOTO YPOBHS pacCMaTpUBACTCS
U3YYEHHBIII Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMsI TEOPETHUYECKH MaTepuail u
dakTosornuecKkrue CBEACHHS O BEHIECTBaX M XMMHUYECKOHN peakimu. Tak, B YaCTHOCTH, B Kypce
«O0mIast 1 HeopraHudeckass XUMUs» 00yJalOIUMCSl TPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HaYEHHE TMEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKHMX W METOJOJIOTMYECKUX TMO3UIIMM,
Iy0Ke TOHSATh MCTOPUYECKOE HM3MEHEHHE (YHKIIMI 3TOTO 3akoHa — OT 000O0Imarome 10
OOBSICHAIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOKMCTBAX U
NPUMEHEHHUH, a TAaK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYLITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMeHTaMH  COJAEpP)KAHUSA, HMEIOIIUMU
KYJIBTYPOJIOTHYECKHA ¥ TPUKIATHOW XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TI03HABATEIbHOM U
MPAKTUYECKON JESTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBXKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUNH XUMUU, TOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XHUMHCH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTOJHEHMs 3HAHUHN, pelleHus
MHTEJJICKTYaJIbHBIX U AKCIEPUMEHTAIbHBIX HCCIEeI0BaTeNIbCKUX 3ajad. B 1enoM conepkanue
yuebHoro nmpenmMera «XUMHS» JAaHHOTO YPOBHS M3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpOBAHUE Y
00yJaroIUXCsl MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUSI PMIOCOPCKUX UACH, TaKUX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTraHUYECKOT0 M OPraHUYEeCKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pelIeHHUs TNPOTHUBOPEUMA MEXIYy HOBBIMU (paKTaMU U TEOPETHUYECKHMHU MPEINOChUTKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIIEHUH HKOJOTHUECKUX MpolieM, a Takxke MpobieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEpHUAIIOB.

B muane pemieHust 3amad BOCHMTAHHUSA, Pa3BUTHS W COLMAIM3AlMKU  O0y4aroUIuxcs
IOPUHSATHIE MPOTPpaMMON MO XUMHUHU TMOAXOAbI K OINPEACNCHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa IpeayCMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30BOe 3HAUCHUE IS PA3TUYHBIX BUIOB JIEATEILHOCTH: PEIICHHS IPo0OieM, TIOUCKa, aHaIn3a 1
00paboTkn wHMOpMaIMK, HEOOXOAMMBIX JUII MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATEeNbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B nmpakTuke npenojaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHus, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUs, TPH  ONPEICICHHH  COJEPKATEIbHON
XapaKTepUCTUKU IIeNiell HM3ydeHHUs TMpeAMeTa HaIpaBICHUEM IEPBOCTEIICHHON 3HAUYMMOCTH
TPalIWLIMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XHUMHUYECKOM HayKM Kak oOractu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH 4YeJOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeICNICHUIO 1[eIel U3YUCHHsI IPEAMETA SIBISETCS BIOJIHE OMPaBIAHHBIM.

CornacHO NaHHOM TOYKE 3peHUsl IVIaBHBIMHU LEISIMHM H3y4eHUsl MmpenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASITOTCS:

¢ (GOpMHpPOBaHHME CHCTEMbl XHMHUYECKMX 3HAHWUM KaK BaXKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBHIC MOHATHS,
dyHIaMEHTalIbHbIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKAa HAYKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHHUS;

¢ (opmupoBaHuEe U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX JJIsi MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MUpE BEILECTB U XMMHYECKHX SBJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCETHEBHOM KU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U
OOBSICHEHHEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a7ay U3ydyeHus MpeaMera B
mporpaMMe 1Mo XMMHUHM YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHCTeMe cpemaHero ooOmiero ooOpaszoBanus. CerojHs B TMpENoJaBaHUUW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiep)KaHusi oOyueHwus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0OILI€00pa3oBaTeIbHOM  OpraHu3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamu u
YMEHHSIMH aKTUBHOTO TIOTYYEHUS 3HAHWUN U NMPUMEHEHUS WX B PEATbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3ajay.

B cBs3uM ¢ 3TUM TpH HW3YYCHHH TIpeaMeTa «XHMHS» JOMHUHHUPYIOIIES 3HAYCHHC
NpUOOPETAIOT TaKue 1IeNIU U 337a4H, Kak:

aganTanus OOYyJaloIIUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSTUIO TPAMOTHBIX pELIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHITHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE JJISl Pa3IMYHBIX BHUJIOB JIEATEIHHOCTU: PEHICHUS MTPOOIIeM,
MOMCKA, aHanmu3a W o00paboTku uWH}OpMAINUK, HEOOXOMUMBIX [JIi MPUOOPETCHHsI OIbITA
NEeSATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEAY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00ydJaronumxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BAaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOWCKA ¥ aHallu3a Y9eOHOW U Hay4YHO-TIONMYISpHON WH(DOPMALIMKA XUMUIECKOTO
COJIepKaHus;



(GbopMUPOBaHKE U PA3BUTHE Y O0YUJAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HAOIOIATEIBHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUU U MPOBEJICHUN XUMUUYECKOTO IKCTICPUMEHTA;

BOCIIMTAaHHE Y OOyYalOIIUXCs YyOSKIEHHOCTH B TYMAaHUCTHYCCKOH HAIPaBIICHHOCTH
XUMHUHM, ©€ BaXHOW pONM B  pEIICHWH TJ0OAIbHBIX  MPOOJEM  palOHAIBHOTO
MPUPOIONIONH30BAHUS, TOMOTHEHHUS JHEPTeTUYECKUX PECypCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OCpeXHOr0 OTHOIICHHS K TPHPOJAEC U CBOEMY
3JIOPOBBIO, & TaKXKE MPUOOPETCHHSI OIBITA WCITOJIb30BAHUS MTOYICHHBIX 3HAHWH JUIS TIPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYallHUsX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHHSIMH.

B yueOHOM miaHe cpemHero obmero oOpa3oBaHus mpeamer «XHUMHs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTH «ECcTeCTBEeHHO-HAYYHBIE TPEAMETHI».

OO1ee YuCIIO YacoOB, OTBEAEHHBIX JUISI U3YYCHUS XWMHHU, Ha 0a30BOM YpOBHE CPEIHEIrO
obmero obpazoBaHusi, cocrapiser 68 vyacos: B 10 kmacce — 34 4vaca (1 ywac B Hepenmo), B 11
Kiacce — 34 gaca (1 yac B Hefiento).

COJEPKAHUE ObYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHH

[Ipenmer opraHnyeckor XUMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE U 3HAYEHUE B IMOJYYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpOeHUsl OpraHuuecKux coequHennii A. M. bytneposa,
e€ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIe (DOpPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n3oMepusa. XMMHUYECKas CBA3b B OPTaHUYECKUX COCTMHEHUSAX — OJIMHAPHBIE U KPaTHBIE CBSI3HU.

[IpencraBnenrie o  kmaccuuKalMK ~ OpPraHUYECKUX  BemecTB.  HomeHkmiarypa
OpraHMYECKUX COEIUHEHUU (CHUCTeMaTHU4ecKas) M TpHUBUAIbHBIE HA3BaHUS Ba)XKHEHIINX
MIPEACTABUTENEH KIACCOB OPIraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOAbl M3YUYEHHS BEIIECTB M MX MPEBPALIECHUN: O3HAKOMIIEHHE C
oOpa3iiaMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJETUPOBAHUE MOJEKYII
OPTaHMYECKHUX BEIIECTB, HAONIOACHHE U ONUCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB TIO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHuU (IJ1aBJIeHHe, 00YTJIUBaHUE U TOPEHUE).

YraeBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKM psa. MeTaH M 3TaH — HpocTenlne
MPECTABUTENIA aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBONCTBA (peaknWH 3aMelleHus |
TOPEHHsI), HAXOKICHUE B IIPUPO/JIE, TIOJYUCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PAMl. DTUIIEH U MPONUJIEH — MPOCTEUIINE
MPECTABUTENIN AJIKCHOB: (DU3MYECKHE W XWMHUYECKHE CBONCTBa (pPEakiMu TUIPUPOBAHMUS,
rajioreHupOBaHUs, TUIpaTalliU, OKUCICHUS U TTOJMMEPU3ALINH ), TOTyYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 m metwiOyraauen-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYCCKHE
CBOMCTBA (peakius noaumepusanun). [lonydeHne CHHTETUYECKOTO KaydyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUU psiaA. ANCTUICH —
NPOCTEHIINIA MPEICTAaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu TUAPUPOBaHUS, TAIOTEHUPOBAHNUS, TUAPATALNH, TOPEHNS ), OJYYeHUE U IPUMEHEHHUE.



Apenbl. benson: coctaB, cTpoeHHe, (PU3NYECKHE W XHMHUYECKHE CBOMCTBA (peakiiuu
TaJIOTEHUPOBAHUSL M HUTPOBAHUS), MOJIYYEHHE M NpPUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUMpo8aHus), Noayuenue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIYy  YIVIEBOJOPOJAMH,
MIPUHAJIEKAIUMU K pa3JIMYHbIM KJaccaMm.

[IpupoaHble UCTOYHUKH YITIEBOJIOPOJOB. IIpupoaHblif Ta3 ¥ MoMyTHEIE HE(TAHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(pTHU: TeperoHka, KpeKUHT
(TepMHUYECKHH, KaTATUTHUECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOAYKTHI €ro NepepadoTKH.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHHs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3iiaMu IiacTMacc, KaydyKoB U pe3uHbl, KOJUieKiuu «HedTb» u «Yronb», MoagenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE NPAKTUYECKOW pPabOThI:
MOJIy4eHHUE 3TUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Maccwl, 00b&Ma, KOIMYecTBa

HCXOJIHOTO BEIIECTBA WJIM TMPOAYKTa PEAKIUH 110 HM3BECTHBIM Macce, 00bEMY, KOIHYECTBY
OJHOTO M3 UCXOJIHBIX BEIIECTB MUJIU MPOAYKTOB PEAKIIUHN).

Kuciaopoacoaep:kamme oprannyeckue coenHeHus

[IpenenvHbIE OAHOATOMHBIE CHOUPTHL. METaHON W JTAHON: CTpOCHHE, (PHU3UYECKUE U
XMMHYECKHE CBOWCTBA (PEAKIHMH C aKTUBHBIMH METAJJIAMH, TaJIOT€HOBOJIOPOJIAMH, TOPEHUE),
npuMeHeHre. BoaopoiHbIe CBS3M MEXIYy MOJIEKyJIaMu COUPTOB. JeiicTBUE METaHOJa U ATaHoja
Ha OpraHU3M YEeJIOBEKaA.

MHOTroaTOMHBIE CIHUPTHL. DTHUICHTIUKONb W TIHIEPUH: CTPOEHUE, (PUINYECKUE U
XHMHYECKHE CBOMCTBA (B3aMMOJICUCTBHE CO MIECTIOYHBIMU METAJNIaMH, KAUECTBEHHAs! peaKkIys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha oOpraHu3M uenoBeka. [IpumeHeHwe TMIEpUHA |
STHIICHTIUKOJIA.

@DeHoM: CTpOSHHE MOJEKYINbl, (QU3NYecKue W XHUMHYECKHE CBOMCTBa. TOKCHYHOCTH
denomna. [Ipumenenne enona.

Anpneruapl U kemowuwvl. DopmanbpaeTun, aneTambIACTHI: CTPOCHHUE, (U3HYECKHUE U
XUMUYECKHE CBOMCTBA (peaklMH OKHUCIEHUS M BOCCTAHOBIICHMS, KaYECTBEHHBIC PEAKIINM),
MOJIy4YeHUE U MPUMEHEHUE.

OIHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIC KUCIOTH. MypaBbUHAsI U YKCYCHAsl KHUCJIOTHI:
cTpoeHue, Pu3nuecKkre 1 XMMHUYECKHEe CBOMCTBA (CBOMCTBA, OOIITHE TSI KJacca KUCIIOT, PEAKIUs
sTepuduKanmm), ToNydyeHue U TmpuMmeHeHue. CTeapwHOBas M OJCHHOBAs KHUCIOTBHI Kak
MPEICTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHE.

CnoxHbie 2UPBl KaK MPOU3BOJIHBIE KaPOOHOBBIX KHUCIOT. [ MApONIHM3 CIOXHBIX 3(PHUPOB.
Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonorndeckas posib KUpOB.

YrneBoapl: cocTaB, KacCUPUKALUS YTIEBOIOB (MOHO-, IH- U MTOJIMcaxapuibl). [ mroko3a —
MPOCTEUIINIA MOHOCAXapu: OCOOCHHOCTH CTPOCHHUS MOJEKYIbI, (PU3NYECKUE U XUMUUYECKUE
cBoiicTBa (B3ammozencTtBue ¢ TuapokcuaoM meau(ll), okucieHne aMMuayHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHWE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE,
npUMEHeHue, ouonornueckas poib. @otocuuTe3. pyKTO3a KAK U30MEP TIIFOKO3BL.

Kpaxman u nemnono3a kak npupoaHbie noauMepbl. CTpoeHHE KpaxMmala U LEeJITI0JIO3bI.
Du3nYeCcKne 1 XMMUYECKHE CBOMCTBA Kpaxmaia (THAPOIN3, KAYECTBEHHAs! PEAKIUs C HOJIOM).



OKCNEPUMEHTAIbHBIE METOJbl M3YyYECHHUS BEUIECTB WM MX IPEBpAICHHI: MNPOBEACHUE,
HAOMIO/ICHUE W OINHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIC
peakIuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaoMm wmeau(ll)), mMHoroaToMHBIX
CUPTOB (B3auMojehcTBuEe riauiepuHa ¢ rugpokcuaoM wmeau(Il)), ampaernmoB (okucieHune
aMMHayHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(ll), B3ammopeiicTBUe
Kpaxmalia C HOJOM), MPOBEICHUE NPAKTHUYECKONH pabOTHI: CBOICTBa pacTBOpa YKCYCHOU
KUCIIOTEL.

PacuérHble 3agayn.

Beruncienuss 1o ypaBHEHHIO XUMHYECKOW peaknuu (Macchl, 00BEMA, KOJUYECTBA
HCXOJHOTO BENIECTBA WJIM MPOAYKTA pPEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB UM MPOJIYKTOB PEAKIIUH).

A30TcoaepKallre OpraHuueCKue COSTMHEHUS.

AMHMHOKHUCIOTBI Kak aM(oTepHble OpraHuuYeckue coeauHeHus. DPuznueckue u
XMMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpuMepe IHIMHa). buosornueckoe 3HauYeHHE
amMuHOKHUCIOT. IlenTuabl.

benky kak mpupoJHBIE BBICOKOMOJIEKYJISIpHBbIE coenuHeHus. [lepBuuHasi, BTOpUYHas W
TpETUYHAs CTPYKTypa OenkoB. XWUMHUYECKHE CBOWCTBA OCJIKOB: THUIPOJIN3, JEHATypalus,
KaueCTBCHHBIC PEAKIINH Ha OCIKH.

DKCTepUMEHTAIbHBIE METOJIbI M3YYCHHUS BEIIECTB M WX MPEBPAICHUI: HAONIOJCHUE U
OTMCaHWEe JECMOHCTPAIIMOHHBIX OIBITOB: JCHATypamus OCJIKOB TPH HArpeBaHWH, IIBETHBIC
peakiuu OCJIKOB.

BbicokoMosieKyJISIpHBIE COeINHEHUS

OCHOBHbIE TIOHSTHS XMMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMEp, MOJIHMMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIUMEpU3allUU, CPEeAHss MOJeKyJsgpHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSTMHEHUN — MOJIMMEPHU3ALUS U TTOJTUKOHICHCAIIUS.

DKCIepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M UX MPEBPALEHUNA: 03HAKOMIIEHUE C
o0pa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBSA3U.

Peanu3zanusi MexXnpeaMETHBIX CBA3EH MPU M3Y4EHUH opraHndeckod xumuu B 10 kiacce
OCYIIIECTBIISICTCS. 4Yepe3 HMCIOJB30BaHHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX MOHATHHA, TaK W
MOHSTUH, SBIISIOMIMUXCA CUCTEMHBIMU JUISI OTJEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEeHHO-HAy4YHbIE TIOHSATHS: SIBIICHWE, HAY4YHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCu(UKAIUA, TEPUOJUIHOCTh, HAOIIOJCHUE, HW3MEPEHHE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusnka: Matepus, SHEPIusi, Macca, aToM, SJIEKTPOH, MOJIEKYJIa, JHEPreTUYECKUIM YPOBEHD,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHoOe COCTOSTHUE BEIIECTBA, (PM3MUYECKUE BETUYMHBI M CIHMHUIIBI
WX U3MEPEHUS.

Buonorus: knerka, opraHusM, O6uocdepa, oOMeH BEIIECTB B OpraHusme, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BeIlleCTBa (OEIKH, YTIEBObI, JKUPBI, (DEPMEHTHI).

["eorpadusi: MuUHEpasbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE NCKOITAEMbIE, TOTIUBO, PECYPCHI.

TexHonorus: mUIIeBble MPOIYKThl, OCHOBBI PAllMOHAIBHOTO MUTAHUSI, MOIOIIUE CPEJICTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MperapaThl, MATEpUalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.



11 KJIACC

OBIIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XMMHH

XuMudeckuii dnmeMeHT. AToMm. Snpo aroma, H30TOMNBI. DJIEKTpOHHAs 0000YKa.
DHepreTu4eckue YpoBHHU, OYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacnpeneneHus 3JEKTPOHOB MO OPOUTANIsM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOHGUTYypalusi aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux dieMmentoB JI. .
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
anemenToB J[. Y. MenzaeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
10 TPYIIAaM U IepruogaM. 3Ha4Ye€HUE EPUOIUIECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIIBI XUMUYECKOM CBSI3M (KOBaJEHTHAas
HEMOJISIpHasl W TOJSpHAs, MOHHAs, MeTajuindyeckas). MexaHu3mbl 0Opa3oBaHMs KOBaJCHTHOMN
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BaneHTHOCTH.
DNEeKTpOoOTpULATENBbHOCTE. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AHWOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOMAHBIE pacTBOphl. MaccoBas 107
BEILIECTBA B PACTBOPE.

Knaccupukanuss HeopraHW4ecKuxX CcoequHeHWil. HoMeHkIaTypa HEOpPraHHMYECKUX
BEIECTB. ['eHeTnyeckas CBsSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K PA3TUYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukamus XHMHYECKUX peakiuil B HEOpPraHMYecKoun u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpaACHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3iIMyHBIX (hakTopoB. OOpaTUMbIE pEaKIUH.
Xumnueckoe paBHoOBecue. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOI'O PaBHOBECHS.
[Ipunnun Jle [larense.

OnekrponuTnueckas auccoruainus. CunbHble W crnabbie 3neKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIAsl, HEUTpaIbHAas, IIETIOYHAS.

OKHMCIHUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCIEepUMEHTAIbHbIE METOJbl M3YYEeHMs] BEHIECTB M WX MPEBPALICHUN: JIEMOHCTpAIus
tabmun «[lepuomanueckas cucrema xumudeckux snemeHToB JI. VM. MenneneeBa», M3ydeHUe
MoJiele KPUCTAJUIMUECKUX pemEToK, HaOMIoeHHe M ONHUCaHWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3/IOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiau3aTopa,
ONpeJIeJIEHUE Cpelibl PaCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATBLHOTO MHAMKATOPA, PEaKlUu
HMOHHOTO0 OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHUe pa3nuyHbIX (HaKTOpOB Ha
CKOpPOCTbh XUMUYECKOU PEaAKIIUN».

PacuérHrle 3agayn.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YHCIIE TEPMOXUMUYECKHUE PACUYETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBas J1OJISI BEIIECTBA».

Heopranuveckasi xumust



Hemeramnbl. Ilonoxkenne HemetammoB B Ilepuoguueckoil cucTeMe XUMHUYECKUX
sanemenTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnueckue cBOICTBa
HEMETAIUIOB. AJUTOTPONHS HEMETAIOB (Ha MIpUMepe KUCIopoa, cephl, hocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa,
yIJIepoJa U KPEMHHUS) U UX COCTMHEHUN (OKCUIOB, KUCIOPOACOACPKAIINX KUCIOT, BOJOPOIHBIX
COEIUHEHHI).

[IpuMeHeHre Ba)KHENIINX HEMETAIUIOB U UX COCIMHECHUIA.

Merannel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMUUECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmiue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HAIPSHKCHUN
METaJIOB.

XUMUYECKUE CBOMCTBAa BAXXHEWUIIMX METAJIOB (HATpPUM, Kaluid, KaJbI[M{d, MarHuu,
ATIOMUHUM, [IUHK, XPOM, JKEJI€30, MEIb) U UX COCANHEHUM.

OO6mmue criocoOb! MoMy4YeHus: MeTaluIoB. [IpuMeHeHrne MeTaIlIOB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX NPEBpalllCHUI: H3y4yeHue
KOJUIGKIIMU «MeTayuibl U CIUIaBbl», OOpa3IlOB HEMETA/UIOB, PEIICHHUE SKCIEePUMEHTATbHBIX
3amay, HAONIOJACHWE W  ONHCAHWE JICMOHCTPAIMOHHBIX W JIADOPAaTOPHBIX  ONBITOB
(B3auMOJENCTBUE TUAPOKCUIA ATIOMHUHHUS C PACTBOPAMM KHUCIIOT M LIENOYEH, KAa4ECTBEHHBIE
pEeaKIuu Ha KaTUOHBI METAJIJIOB).

PacuétHble 3agayn.

PacuéTel mMacchl BemecTBa WM 00BbEMa ra3oB MO W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIMU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xumMuun B 00€CTIeYeHUH YKOJIOTHYECKOM, SHEPTETHUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BuTuM MeAuUUHbL. [loHSATHE O HAay4YHBIX METOJaX TMO3HAHUS BEUIECTB U XMMHYECKUX
peaKLHii.

[IpencraBnennss 00 OOMMX HAYYHBIX NPHHIMIAX MPOMBIIIJICHHOTO TOJIYYCHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BaXXHEHIIME CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl 3JIEKTPOHUKH,
HaHOMAaTEePHAJIbl, OPTAHUYECKHUE U MUHEPAIbHBIC YIOOPCHHUS.

XuMHUS U 3[I0pOBbE 4YEIOBEKa: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OBITOBOM XMMUHU B TIOBCETHEBHOM JKU3HH.

MexpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3CH MPU M3yYEeHUH OOIIEH W HEOPTaHUYECKON XUMHH B
11 kimacce oCyImecTBISICTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH,
TaK M MOHSTHUH, SIBJISIOIUXCS CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HAY4YHBIM (akT, TUIMOTE3a, 3aKOH, TEOpHs,
aHaau3, CHHTE3, Kiaccudukanms, MEPUOJUYHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3BMEPEHHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H30TOI,
PaaIuoaKTUBHOCTh, MOJIEKYJA, SHEPTETUUYECKUN YPOBEHbB, BEIIECTBO, TEIIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYMHBI U SUHUIIBI KX U3MEPEHHS, CKOPOCTb.



Buonorus: knerka, opraHums3M, 3KocucTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

I'eorpadust: MuHEpabl, FOPHBIE TOPOJIBL, OJE3HBIE HUCKONIAeMbIE, TOIIMBO, PECYPCHI.

TexHonorns: XUMHYECKas IIPOMBIILIJICHHOCTD, METaJLITypIHUs, IIPOU3BOJICTBO
CTPOUTEINBHBIX MaTEpUAIOB, CEJIBCKOXO35MICTBEHHOE IIPOU3BOJCTBO, MUIIEBAs
IPOMBIIIJICHHOCTh, (papMaleBTUYeCKass MPOMBIIUICHHOCTb, HPOM3BOJICTBO KOCMETHUYECKUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIMIMMUCS
nporpaMM CpeaHero oOmero odpazoBaHUsl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanuecko OCHOBOM JUIsi Pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IIporpamMM CPeTHETo 00IIero 00pa30BaHMsl SIBJISETCS CUCTEMHO-IESITEIIbHOCTHBIN TTOIXOI.

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BBIJICJICHBI CJICTYIOININE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIPEACIICHHIO;

HAJIMYUE MOTUBALIUU K 00YUEHUIO;

IeJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKIECHUHM JTUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH NIEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, MPUCYIIUMH LIEIOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HaJU4KMe TPABOCO3HAHUS DKOJOTUYECKOW KYJIBTYPhl W CIHOCOOHOCTH CTaBUThH IECIH U
CTPOUTD KU3HEHHBIE TJIAHBI.

JIM9HOCTHBIE pPE3yJbTaTBl OCBOCHHUS MpeaMera «XHMHs» JOCTUTAIOTCS B EAUHCTBE
y4eOHOH H BOCHHUTATEIPHOM JESITEIBHOCTH B COOTBETCTBHHM C T'YMaHUCTUYECKUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HJ€aJTaMH POCCHHCKOTO
TPaKIAHCKOTO OOIecTBa, NPHUHATBIMH B OOIIECTBE HOPMaMU H TIpaBUJIAMHU TIOBEJICHMSI,
CIOCOOCTBYIOIIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIngHOCTHBIE pe3yabTaThl OCBOCHUS MPEIAMETa «XUMHUSI» OTPaXKaroT COPMHPOBAHHOCTH
OTBITa TIO3HABATEIBLHOM W TMPAKTUYECKON JEATEIBHOCTH OOYYAIONIUXCS 110 peaTn3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCcKOro BOCIMTAHUS:

OCO3HAHUA O0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIpaB M 00SI3aHHOCTEH, YBAKCHUS K
3aKOHY Y TIPaBOTIOPSAJIKY;

NPEACTABICHHUS] O COIMAIBHBIX HOpPMax M MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHHUHN B
KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETLHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATEIBHBIX 32124, BHITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MMOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3InYHBIX BUIOB yUEOHOMU AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSI:

LEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHUsI K MpOIECCy TBOpPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTI)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JeHU,
KPOTOTIMBBIX IKCIIEPUMEHTAILHBIX TOMCKOB, MTOCTOSHHOTO TPY/a YIEHBIX U MMPAKTUKOB;

WHTEpeCa M TI03HABATEIbHBIX MOTHBOB B TMIOJYYCHHH U TMOCIEAYIOIIEM aHalu3e
nH(pOpPMaLIMHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IIOBEJCHUE U IOCTYNKM CBOMX TOBApUUIIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE TIOCIIEICTBUN ITHX MOCTYIIKOB;

4) bopMUPOBaHUSA KYJIbTYPHbI 310POBbSI:

MOHUMAaHHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro oOpas3a KU3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

cOONIOACHMS TPaBUJI OE30MACHOTO OOpAaIlleHUs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOU
YKU3HU U B TPYJIOBOM JESATEIBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOMINX 30POBBIO M KU3HHU JTIO/ICH;

OCO3HAHHUS TOCIEJICTBUI M HEMPUSATUS BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS alKOTOJs,
HAapKOTHKOB, KypEeHUS);

S) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JESTEIBHOCTH,
0O0IIeCTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B pEIICHWU TMPAKTUYECKUX 3a7ad COIHAIbHOMI
HaIpaBJICHHOCTH (B paMKax CBOEr0 KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOEecCHil pa3lInyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH 10 XHUMHUH;

YBa)XEHUSI K TPYY, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOH A€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYaTbHOM TpaeKTOpHUH 0OOpa3oBaHMUs,
Oynymieit mpodeccuu u peanusanuy COOCTBEHHBIX XU3HEHHBIX TUIAHOB C YU4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) IK0JIOrM4eCcKOro BOCIUTAHNUSA:

9KOJIOTHYECKH 1€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIIECTBOBAHMUS
JKU3HU Ha 3eMIIE;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TTPUPOJAHON U COLIMATIBHOM CpEbl;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUN XUMUH ISl PElIEHUsI BOIIPOCOB
PaIMOHATLHOTO MPUPOAONIOIB30BAHUS;



AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE MOCIEICTBUS MPEITPHHIMAESMBIX
JEHUCTBUN U NPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIbTYpbI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOpOOHH;

7) 1EHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU W OOIIIECTBEHHOW MPAKTUKH;

MOHWMAHUS CHENU(PUKA XMMHUU KakK HayKH, OCO3HaHUsA e€ poiau B (HOPMUPOBAHHH
PaIlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXkKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJBI M YEJIOBEKA, B IMO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTEW H
pelIeHrH podIeM COXpaHEHUs PUPOJTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM MJII COBPEMECHHOW LMBHIIU3ALNU: B €&
T'YMaHUCTUYECKON HaIPaBJICHHOCTH W Ba)XKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOMN
KYJIbTYpbI, PEIICHUH TI100ATbHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
00€CTIeYeHU! YCIIOBHH YCIIEIIHOTO TPYAa U 3KOJOTMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YJeHa
oOmrecTBa;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAHUs CYIIHOCTH METOJOB IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHHH,
yYMEHHUsI Jie7aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MTOYYEHUS JOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BaTh XMMUYECKHE 3HAHUS VIS PeIICHHsI Tpo0ieM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATENbCKOM AEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHMM 10 XMMHH B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpeCa K OCOOCHHOCTSIM Tpylda B pa3Iu4HbIX cdepax npodeccrnoHambHON
JIeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MertamnpenMeTHble pe3yibTaThl OCBOCHUS Y4EeOHOro mpeaMera «XHMHUS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaUYUMble JUI1 (POPMHUPOBAHHMS MHPOBO33PEHUS OOYYAIOMMXCS MEKIMCIUITIIMHAPHBIC
(MeXMmpenMeTHbIe) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIIE EJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(uKy METO/I0B NO3HAHUS, UCIIONb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, SBJIECHUE, MPOLECC, CUCTEMA, HAYYHBIH (haKT, NPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTB,
3aKOH, TEOpHsl, HCCIIEI0BaHNE, HAOIIOIeHNEe, N3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yYHUBEpCaJbHbIE  yueOHble  JEHCTBHS  (TMO3HABaTeJIbHbIE,  KOMMYHHMKATHUBHBIE,
perynsTuBHBIE), obOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW T'PAMOTHOCTH U
COIMATIbHOM KOMITETCHIIH 00YJaIOINXCS;



CIOCOOHOCTh  OOY4YaroIMXCA  HUCIOJNb30BaTh  OCBOEHHBIE  MEXKIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCAIbHbIE ydyeOHbIE ACWCTBUS B I03HABATEIBHOH H
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3yiabTaThl OTPAKAKOT OBJAJEHUE YHUBEPCAIbHBIMH Y4eOHBIMU
[IO3HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATHUBHBIMU JICHCTBUSMH.

OBiageHne yHHMBeEPCAJTbHBIMH YU4eOHBIMH IIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30oBbI€E JJOrHUecKHeE JeHCTBUA:

CaMOCTOSITENIbHO  (DOPMYyJIMPOBaTh M aKTYaJIM3UpPOBATh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBarTh;

ONpEAENATh LEIN AEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM MX JOCTHUKEHMS,
COOTHOCHTD PE3YJIbTaThl ACITEILHOCTH C TIOCTABICHHBIMU LIEJISIMH;

HCIIOJIb30BaTh TPU OCBOCHUM 3HAHMM IPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKkTepHble INPHU3HAKK IIOHATHMM W YCTaHABIMBAaTb WX B3aMMOCBA3b, HCIIOJIB30BATH
COOTBETCTBYIOIIME MTOHATHUS IS OObSICHEHHSI OT/ICJIbHBIX (PAaKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIIN;

YCTaHABJIMBATh IPUYNHHO-CIICICTBEHHBIEC CBA3U MEKY N3y4acMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PpACCYKACHUS (MHIYKTUBHBIC, ICINYKTUBHBIC, II0 AHAJIOTUM),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IIPUMEHATH B IIPOLIECCE MO3HAHUS, UCIOJIb3YyEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MO/, TPe0OPa30BbIBATh MOEIbHBIE MIPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass ¢GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU peleHHH Y4eOHBIX
MIO3HABATEJIbHBIX M NMPAKTUYECKUX 3a7ad, NPUMEHATHh HAa3BaHHBIE MOJEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3Y4a€MbIX BELIECTB U XMMUYECKHUX PEAKIIUN.

2) 0a30BBI€e HCCJIEN0BATEIbCKHE AEHCTBHA:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEAKLU;

dopMynupoBaTh LETM U 3aJaud  HMCCIEJOBAHHUSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMyJIMPOBAaHHBIE BONPOCH! B KaYECTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
1 (OPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX CYXKIECHUM;

BJIAa/IETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHMPOBAHMSI M NPOBEACHUS YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (OopMyIupoBaTh OOOOLIEHHS U BBIBOJBl OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOW MCCIIEOBATEIbCKOM U MPOEKTHOM JesITeIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIOMYJISIpHAs
JAUTEpaTypa XHMMHYECKOIO COJEp:KaHus, CIpaBouyHble TmocoOus, pecypcsl MHTepHera),
aHAJIM3UPOBaTh HMH(DOPMALMIO pPA3JIMYHBIX BHJOB M (QOPM IPEACTaBIEHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

dbopMynHupoBaTh 3ampochl M NPUMEHATh DPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
UH(pOpMaLU, HEOOXOAUMOM [T BBINOJIHEHHS YY€OHbBIX 3aJa4 ONPEIeIEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (popMy mpeacTaBieHUss HHGOpMaIUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHUe);

UCIOJIb30BaTh HAYYHBIA $3bIK B KadeCcTBE CpEACTBAa NpU paboTe C XUMHYECKOU
uH(popMalMel: MNPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTreMaTHYecKHe) 3HakKu U
CHUMBOJIBI, (hOopMYyIIbI, a00OpeBUATYPHI, HOMEHKIIATYPY;

UCIIO0JIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

OBiiaieHne YHHBEpPCAIbHBIMH KOMMYHUKATHBHBIMU /IeHCTBUAIMH:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B XOJi€ JHaJIora /WM TUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMENl Pe3yJabTaTOB IO3HABATEIbHOM AESTENBHOCTH, IMOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAaMH TIPU BBIIOJIHEHUH XUMHYECKOIO
9KCIIEPUMEHTAa, TPAKTUYECKOW paboThl MO HCCIENOBAHUIO CBOWMCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuy y4eOHOro IMpoekTa U (HOpMyIHpOBATh BBIBOJABI IO pe3yibTaTaM HpPOBEIEHHBIX
UCCIIEIOBAaHUM MTyTEM COTTIACOBAHMS MO3UIIHI B X01€ 00CYXKIEHUS 1 0OMEHA MHEHUSIMH.

OBi1ageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU 1€ CTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO MMO3HABATEIbHYIO IESTENbHOCTD,
onpenenss e€ Ienu W 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
IpeJiaraéMblii arOpUTM JIEHCTBUN TPU BBHIOJHEHUN YYEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Hanbosiee F3(HEKTUBHBIN CIIOCOO UX pPEIICHUs C YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBaX U XUMHUUYECKUX PEaKLIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEM JIEATENBHOCTM HAa OCHOBE caMoOaHalInW3a H
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIC pE3yabTaThl OCBOEHUS Kypca «OpraHndyeckasi XUMHs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XHUMHUYECKOW COCTAaBJISIONMICH €CTeCTBEHHO-
HAay4YHOW KAapTHHBI MHpA, POJM XUMHH B TO3HAHUM SIBJICHUN NPUPOMABI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOHN JUis
pelIeHUsT TPAKTUYECKUX 3aJad U OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIE;

BIIQJICHUE CHUCTEMOW XHWMHUUYECKMX 3HAaHWUW, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, DJIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJIa, BAIGHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHas), MOJb, MOJIIpHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIA  CKEJNeT,
GbyHKIHMOHATBHAS TPYMINa, PaJuKajl, W30MEpHUs, H30MEPbl, TOMOJIOTHUYECKHN psl, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOAEpKAIINE COCAMHEHUsI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKyJIHpHBIC COGI[I/IHCHI/IH); TeOpI/II/I 1 3aKOHBI (T@OpI/ISI CTpO@HI/ISI OpFaHI/I‘-I€CKI/IX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHPOBO33PCHUYECKHE 3HAHMS, JISKAIIHEe B OCHOBE MOHUMAaHUS
HpI/I‘-II/IHHOCTI/I N CUCTEMHOCTU XUMHUYCCKUX HBHCHHﬁ, q)aKTOHOFH‘{eCKI/IC CBCIACHUS O CBOﬁCTBaX,
COCTaBCE, HO.Hy‘IeHI/II/I nu 6630HaCHOM HUCIIOJIB30BAHUUA BaX(HeﬁMHX OpFaHI/I‘IeCKI/IX BCIICCTB B 6I>ITy
Y TIPAKTUYECKOH JEATEITHLHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MMOHSATHS MPU OMUCAHUU COCTaBa, CTPOEHUS U
[IPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

c(OpMUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (GOPMYIT OPraHUYECKHX BEIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOoTaBIUBATh MOJAEIA MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB N0 HMX COCTaBy M CTPOCHHMIO K OINPEAEIEHHOMY KIAcCy/TpynIe COEOUHEHUN
(YrieBoopoapl, KHCIOPOJ M  a30TCOAEpXKAIIUE COEAUMHEHUs, BBICOKOMOJEKYISIPHbBIC
COCIMHEHMS), JlaBaThb UM Ha3BaHUs 1o cuctematuyeckod Homenknatype (IUPAC), a takxke
IPUBOANTh TPUBHAJIBHBIE HA3BAHMS OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITUIIEH, MPOMIUJIEH,
alleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCIIOTA, YKCYCHasl KHCIIOTa, OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KHUCIIOTA, TIOK03a, (PYyKTO3a,
KpaxmaJ, LeJIJTI0103a, TJULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNPEAENATh BHJbI XMMHUYECKON CBA3M B OPraHUYEeCKUX
COCMHEHUSX (OIMHAPHBIEC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS TPHUMEHSTH IOJOKEHUS TEOPUU CTPOCHUS OPTraHUYeCKUX
BemecTB A. M. bytiepoBa st 00bsCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOEHHE, (GUINYECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENCH pa3IMUYHbIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, OSTWIEH, NPOMWJICH, aleTWIeH, OyraaueH-1,3, mermnOyraauen-1,3, OeHsodn,
METaHOJ, 3TaHOJ, ITHJICHTJIUKOJb, TJIMLIEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHCIJIOTBI, TJIIOKO3a, KpaxMmaj, UEJUIII03a, AMUHOYKCYCHAas KHCIIOTa), WJUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLHHA C
HCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTh, MPUPOMHBIA Ta3, Yrojib), CHOCOOBI HUX TEPEPadOTKH M MPAKTHUECKOE MPUMEHEHUE
IPOJYKTOB EpepadOTKHU;

c(OpPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHYECKUM YypaBHEHUSIM
(Macchl, 00bE€Ma, KONIMYECTBA HCXOAHOIO BEIIECTBA MU NPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIa/IETh CHCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, MCHOJb3yeMbIX B XHUMHHM TP HM3YYEHHH BELIECTB M XMMHYECKUX SIBJIICHUU
(HaOmrofieHHe, W3MEpEHUe, OSKCIEPUMEHT, MOJEIMPOBAHNE), HCIOJIb30BaTh CUCTEMHbIE
XUMUYECKHUE 3HAHUS ISl IPUHATHUS PELICHUHA B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
1ab0paTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIICHUS C BEIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIIOJHATh XHUMHYECKHN HKCIICPUMEHT
(mpeBpalleHUs OPraHMYEeCKUX BEILECTB MPHU HArPEBaHUU, MOJYYCHUE STUJICHA U U3YUYECHUE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHMYEeCKUX BEIIECTB, JEHaTypanus OEIKoB Mpu
HarpeBaHUU, I[BETHbIE PEAKI[MU OETKOB) B COOTBETCTBUU C MpPaBUJIAMHU TEXHHUKH 0€30MacHOCTU
npu OoOpalleHUuu C BEIIeCTBAMHU U JIADOPATOPHBIM O0OPYIOBAHUEM, MPEICTABIATH PE3YIbTAThI



XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX pEakIuil Hu
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATh XWMHUYECKYIO HH(OpMaImIo,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBa MaccoBOM uHpopmaruu, MHTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBEICHUS B OBITY M TPYAOBOHM JEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3I0POBbI U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OPraHMYeCKUX BEIECTB, MOHMMas cMbica mnokazatens [IJIK, moschsaTe Ha
npuMepax crnocoObl YMEHBIICHUS U MPEJOTBPAICHHUs] UX BPEIHOrO BO3JIEHCTBUS Ha OpraHU3M
YEJI0BEKa;

TUIsE 00YYaOIIMXCSl ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSITH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHIA;

JUISL CIIENBbIX W CIIA0OBUAIIMX OOYYarOUIUXCs: YMEHHE WCIIONIb30BaTh pelibedHO-
TOYECUHYIO cucTeMy oO0o3Hauenuit JI. bpaitns s 3anucu XuMu4eckux popmyL.

11 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYecKas XUMHUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOM COCTaBJISIONICH €CTeCTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUW NPUPOIBI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJIBTYpPHl JHYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOJUMOW MAJis
pelIeHHusT TPAKTUYECKUX 3a7ad U OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
370pPOBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHUCTEMOM XWMHYECKMX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBONOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTATIN aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTEICHb
OKUCIICHUs, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NInuecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi  pelmEéTKa, THUIBI XHMHYECKUX  pEakKlHil, pacTBOp, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMUYECKOW  peaklMd, XHUMHYECKOE pPAaBHOBECHE); TEOPUM M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguueckud 3akoH J[. WM. MeHnngeneeBa, 3akoH
COXpPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHWS W NPEBPALLEHUS 3HEPTUU MPU XUMHUYECKHX
peakusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XHUMHH, MHPOBO33PEHUECKHE 3HaHUA,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMMHYECKUX SBJICHHH,
dakToNorMuecKrue CBEEHUSI O CBOMCTBAX, COCTaBe, MOMYyUYEHUH U OE30MacHOM HCIOJIb30BaHUN
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKOI 1eATETbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBS3b, HCIOJIb30BATH COOTBETCTBYIOIIME MOHSATUSA MPU OMHCAHUU HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dbopMyn BemIECTB W ypaBHEHUN XHUMUYECKUX pPEaKIUH, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHanbHblE Ha3BaHHUS OTIENIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi M3BeCTh, HErami€Has H3BECTb, MUTHbEBAas COJA, MUPUT U

ApYTuUe);



c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAEsATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSX PA3TMYHOIO COCTaBa, BUJI XUMUUYECKOU CBsI3U (KOBAJIEHTHAsI, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAWHEHHUSIX, TUI KPUCTAUIMUYECKOU PEIETKH KOHKPETHOIO
BEILIECTBA (aTOMHAas, MOJEKYJISpHAs, MOHHAas, METaJUINYecKas), XapakTep cpeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COECUHEHNN;

c(hOpPMHUPOBAHHOCTh YMEHUN yCTaHABIMBAThH MPUHAICKHOCTh HEOPTAaHMUYECKUX BEIICCTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIacCy/TpyIIie COeUHEHU (MMPOCThIE BEIIECTBA — METAJIbI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH mepuogudeckoro 3akoHa J[. M.
MengeneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;

cOpPMUPOBAHHOCTh ~ YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoil cucTeMbl XUMUYECKUX 3J1eMeHTOB []. U.
MenneneeBa, HCIONb3YS MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAN», «IHEPreTUYECKHE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB U UX
COEMHEHUH MO nepruoaaM u rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Meuneneena;

c(OpPMHUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB pPAa3IUYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYEeCKMMH BEIIeCTBAMU C IIOMOIIBIO ypaBHEHMIA
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMUYECKHE PEAKIUU 10 PA3TUYHBIM
npu3HaKaM (YHUCIy W COCTaBy pEarupykolIuX BEIIECTB, TEIJIOBOMY d3(PQEeKTy peakiuu,
M3MEHEHUIO CTENEHEH OKUCIICHHS 3JIEMEHTOB, 00PaTUMOCTH PEaKliH, YIaCTHIO KaTaln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIIATH YpaBHEHUS pPEeaKUUN pa3IMYHBIX TUIOB, MOJIHBIE
U COKpalIEHHBbIC YPaBHEHUS PEaKIUi MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TH
peaKIu UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUHU, MOATBEPKIAIONINE KauyeCTBEHHBIN
COCTaB pA3JINYHBIX HEOPTraHWYECKUX BEIIECTB, pPACHO3HABaThb ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUU PACKPBIBATH CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii HoCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OanaHca ITUX PeaKiuil;

c(OpMUPOBAHHOCTh YMEHUIN OOBIACHATH 3aBUCHMOCTbh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pasnuYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XHMHUYECKOTO DPABHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aeiicTBus (mpuniun Jle [llatensbe);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh XHUMHUYECKHE IIPOLECCHl, JIeKallhue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYEeHUsI CEPHON KHUCIOTHI, aMMHaKa, a Takxke chopMHUpOBaAaHHOCTH
MPEJCTaBICHU 00 OOIIMX HAyYHBIX MPHUHIMIIAX M IKOJIOTUYECKUX MPOoOIeMax XUMHYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCT, YMEHUW MPOBOAUTH BBIYMCIEHUS C UCIOJIb30BAaHUEM IOHSTHUS
«MaccoBasi J0Js BeUIeCTBa B pacTBOpe», OOBEMHBIX OTHOLICHUI Ta30B MPU XHUMHUYECKHUX
pEaKIusaX, Macchl BEIIeCTBa WM 00bEMA ra3oB MO W3BECTHOMY KOJIUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, ITPEBPAILCHUS U COXPAHEHUS YHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJL30BAHUS XUMHUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(pa3znmokeHue TMeEpoKcHIa BOAOpOAa B MPHUCYTCTBUM KaTalnu3aTopa, OMNpPENelIeHHE CpEabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHIMKATOPA, BIUSHUE PA3TUIHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIM, peaklud HOHHOrO OOMEHa, KAa4eCTBEHHBIC pPEaKIUH Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMUS, pPellleHHEe 3KCIePUMEHTAIbHbIX
3agau nmo TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHM C TMPaBUJIAMH TEXHUKHU
0€30IaCHOCTH NP OOpAIIEHUH C BEIIECTBAMU U JIaDOPaTOPHBIM 000pyIOBaHUEM, IIPEACTABIATh
pe3yNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYIO HH(OpMaluio,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM KOMMYHHKAIMU, VHTEepHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTO
MOBe/IeHHA B OBITY M TPYAOBOM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpY>Karollel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JAEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, TOHUMAasi cMbICT mokasarens [1JIK, moscHITh Ha mpuMepax CIocoObI
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYIECKUX SIBIICHUM;

JUISE  CIICTIBIX W CA0OBUASIIMX OOydYaIoIUXCsl: YMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins as 3anucu XuMudeckux GopMyiI.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
K
Ne n/n HaumeHoBaHue pa3iejioB U TeM OMAECTBO qaC(;? I JyekTpoHHbIE (HU(POBDbIE)
- MPOrpamMmbl Bcero p;g[oTTl::m’m’Ie p;)ﬁz:::)l;memne oOpa3oBaTe/ibHbIE pecypchl
Pa3nes 1. TeopeTrnyeckue 0CHOBBI OPraHU4eCKOM XUMHH
[Ipenmer oprannueckot xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 3 1 E;IG?;I/(]):;;L;SIFN 104/10
M. bytneposa U E—
Paznen 2. YrieBoaopoabsl
bubmunoreka LIOK
2.1 [IpenenpHbIE YIIIEBOAOPOIBI — ATKAHBI 2 https://lesson.edu.ru/04/10
29 HenpenenbHbie yrieBoa0pOIbl: aJKEeHBI, 6 1 but6mmoreka [IOK
’ aJIKaJIueHBbI, aJIKWHBI https://lesson.edu.ru/04/10
Bubmuoreka IIOK
2.3 ApOMATHHECKHE YIIICBONOPOTEI 2 https://1esson2du.ru/04/10
24 [IpupoaHbIE HCTOYHUKH YIJIEBOJOPOIOB U 3 1 Bbubmuotexa [JOK
’ uX mepepadboTka https://lesson.edu.ru/04/10
Pasnen 3. Kucjiopojacoaep:xaniue opranndecKue coeJuHeHus!
bu6mmoreka [IOK
3.1 Crmpter. dexon 3 https://lesson.edu.ru/04/10
39 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 1 bubmunoreka LIOK
) CnoxHbIe 3(HOUpHI https://lesson.edu.ru/04/10
but6mmoreka [IOK
3.3 YTIeRONEI 3 ! https://lesson.edu.ru/04/10
Pasnen 4. A3oTcoaep:kamme opraHudeckne coeIMHeHUus
but6mmoreka [IOK
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3 https://lesson.edu.ru/04/10
Pa3nes S. BbicokOMOJIeKYJISIPHBIE COEIMHEHUSI
bubmunoreka LIOK
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 https://lesson.edu.ru/04/10
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2




11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TeM (uudpoBbIe)
Ne n/m Koutpoabuble IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTshI padoTshI
pecypchbl
Pa3nes 1. TeopeTruueckue 0CHOBBI XUMHU
Ctpoenue atomoB. [leproanyueckuii 3aKoH BuGmiorexa LIOK
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3 1
https://lesson.edu.ru/04/11
aneMeHToB /I. 1. Menaeneesa
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4 bubmnorexa [JOK
’ BEIIECTB https://lesson.edu.ru/04/11
Bbu6nmuoreka [JOK
1.3 X 6 1 1
FMpHECRHE peakitin https://lesson.edu.ru/04/11
Pa3nea 2. Heopranuyeckasi Xumusi
bu6mmoreka [IOK
2.1 M 6 1
CTaLIH https://lesson.edu.ru/04/11
Bbu6nmuoreka [JOK
2.2 H 1 1
eMeTalIH ? https://lesson.edu.ru/04/11
)3 CB43b HEOPraHUYECKUX U OPTaHHUYECKUX ) bubmnorexa [JOK
’ BEILIECTB https://lesson.edu.ru/04/11
Pasznea 3. Xumusd u :Ku3HbL
Bbu6nuoreka [JOK
.1 X 4
3 VIMIUL HORISHD https://lesson.edu.ru/04/11
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KonuyectBo yacoB DJIeKTpOHHbIe HU(POBbIE
. Tema ypoka Kontpoabueie  IIpakTuueckue  00pasoBaTebHbIE
n/n Bcero
padoTbI padoThI pecypcbl
1 IIpeamer opraHM4ecKon XUMHH, €€ 1 bubmmoreka [IOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://lesson.edu.ru/04/10
) Teopust cTpoeHUsI OpraHUYECKUX COSAMHEHUN A. 1 bubmuorexa [JOK
M. BytnepoBa, €€ OCHOBHbIE TIOJIOKEHUS https://lesson.edu.ru/04/10
[Ipencrasnenue o kaaccuukanuu
3 opraHnuyeckux BemiecTB. Homenknarypa 1 1
(cucremaTuveckas) U TpUBUAIbHbIC HA3BAHUS
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJOTUYECKHI 1 bu6mmoreka [IOK
psn https://lesson.edu.ru/04/10
5 MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENN 1 bubmmoreka [IOK
aJIKAaHOB https://lesson.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOMCTBA 1 bubmorexa HOK
’ https://lesson.edu.ru/04/10
7 DTWIEH U IPONUJIEH — MPOCTEUIIINE 1 bubmuorexa [JOK
IIPEICTaBUTENH AJIKEHOB https://lesson.edu.ru/04/10
3 [Tpaktuyeckas pabora Ne 1. «[Tomyuenue 1 1 bubmmoreka [IOK
STUJICHA U U3YYEHHUE €r0 CBONCTB» https://lesson.edu.ru/04/10
5 13 onymeme ommentsackora xayeysa - ! BuGaoresa LIOK
o https://lesson.edu.ru/04/10
PE3UHBI
o | A e e opoe 1 Bumorea 110K
N ' https://lesson.edu.ru/04/10
MPOCTEHIINIA TPEICTABUTEND aJIKHHOB
11 Brruuciienus mo ypaBHEHHIO XUMHYECKON 1 bubmuorexa [JOK
peakiumn https://lesson.edu.ru/04/10
12 Apensbl: 6eH30J1 U TOJIYoJI. TOKCHYHOCTh apeHOB 1 bubmnorexa [JOK




https://lesson.edu.ru/04/10

['eHeTnveckas CBsI3b yIiIeBOJOPOIOB,

bu6mmoreka [IOK

13 IIPUHAIEKALIUX K pa3IMYHbIM KJ1accaM https://lesson.edu.ru/04/10
[IpupoaHbIE HCTOYHUKH YTIIEB B:
14 HII))I/III)):;HHI; refs 1(/)1 nonwlzzleeHzg(;lzlgﬂbfe rassl bubmmorexa [IOK
. ’ https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€ IepepaboTKu
[IpupoaHbIE HCTOYHHUKH YTIIEB B:
15 HII))HII)):;HHP“f racs 1(/)1 HOHWIzzIeeHzg?rI;IEHB?e rassl bubmorexa HOK
. ’ https://lesson.edu.ru/04/10
He(Th U MPOAYKTHI €€ IepepaboTKu
16 KonTpomnpHas pabora mo pazaeny
«YTII€eBOAOPOABI»
17 IIpenenbHbIe OMHOATOMHBIE CIIUPTHI: METAHOI U bubmmoreka [IOK
staHos. BogopoHas cBs3b https://lesson.edu.ru/04/10
18 MHOroaToMHbI€ CIUPTHI: STUJICHTIIUKOJIb 1 bubmuorexa [JOK
IIIMLEPUH https://lesson.edu.ru/04/10
19 ®deHoI: CTPOSHUE MOJIEKYIIbI, (PU3NYECKUE U bubmmoreka [IOK
XUMHUYECKHUE CBOMCTBA, TPUMEHCHHE https://lesson.edu.ru/04/10
20 Anpaeruapl: GopManbAeTU U alleTaIbJICTH/I. bu6mmoreka [IOK
Aueton https://lesson.edu.ru/04/10
71 OMHOOCHOBHEIE MpeAeTbHbIC KAPOOHOBKIC bubmmoreka [JOK
KHCJIOTHI: MypaBbHHAs U YKCYCHAsI https://lesson.edu.ru/04/10
2 [TpakTuyeckas padora Ne 2. «CBoiicTBa pacTBopa bubmmoreka [IOK
YKCYCHOUM KHUCITOTBI» https://lesson.edu.ru/04/10
CreapuHOBas U OJICMHOBAsI KUCJIOThI, KaK bu6mmoreka [IOK
23
MPEJCTABUTENN BBICHIMX KAPOOHOBBIX KHCIIOT https://lesson.edu.ru/04/10
o MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, bubmmoreka [IOK
HUX MOIOIIIEE IENCTBUE https://lesson.edu.ru/04/10
CrnosxHble 3(Upbl KaK MPOU3BOJIHBIE
25 Kap60H0BI>IE) KII/)ICJIOT. FIEHpOHH’;[ CJIO’KHBIX bubmmorexa [IOK
https://lesson.edu.ru/04/10
3¢upoB
26 Kupsr: runponus, npuMeHeHHe, OMOJIOTHIecKast bu6mmoreka [IOK

POJIb )KMPOB

https://lesson.edu.ru/04/10




VYTieBobl: cocTaB, KitacCupUKaIHs.

bu6mmoreka [IOK

27 Baxneiiiue npeacraBuTeNn: Ti0K03a, 1 https://lesson.edu.ru/04/10
dbpykTO3a, caxapo3a
73 Kpaxman u nemnrono3a kak mpupoHbIe 1 bubmuorexa [JOK
MIOJINMEPBI https://lesson.edu.ru/04/10
KonrponsHas padota no pasaeny
29 «Kucnopoaconepxaiiyue opraHu4ecKue 1
COCANHCHUA»
_ Bbu6nuoreka [JOK
30 AMUHBI: METWJIAMUH U aHWJIHH 1 https://lesson.edu.ru/04/10
j | e s e | Bumorera LOK
’ ’ https://lesson.edu.ru/04/10
IlenTuanl
3 benku kak npupoaHbIE BEICOKOMOJIEKYJIISIPHBIE 1 bubmmoreka [IOK
COEIMHEHUS https://lesson.edu.ru/04/10
33 OcCHOBHbBIC TTOHSTHUS XUMUH 1 bu6mmoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN https://lesson.edu.ru/04/10
34 gbcli{glfghifnfglii;{i?; Zf)gea;mHeHm‘fI 1 bubmorexa [IOK
’ https://lesson.edu.ru/04/10
IInmacTmaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KoanuecTBO 4acoB

Ne T JIeKTPOHHBbIE HU(PPOBHIE
/o €Ma ypoka Beero Kourpoasnbie IIpakTnyeckue 06pA30BATETBHbIE PECYPCHI
padoThI padoThI
1 XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHA 1 bubmmoreka [IOK
KOH(UTYpaIus aTOMOB https://lesson.edu.ru/04/11
[Tepuonnueckuii 3akoH u [lepuoanueckas
> chcTeMa XUMHYECKUX sneMeHToB JI. U. 1 bubmuorexa [JOK
MenpeneeBa, X CBSI3b C COBPEMEHHOM TeopUen https://lesson.edu.ru/04/11
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMUYECKHX DJIEMEHTOB U X COEIUHEHHUH 10
3 rpynnaM u nepuogam. 3HaueHue IEPUOANYECKOTO 1 1
3aKOHA U CUCTEMbI XUMHYECKHUX deMeHToB JI.11.
MeHeneeBa B pa3BUTUU HAYKU
CrpocHue BemecTBa. XUMHUUECKAsI CBA3b, €€
4 BI/I/:I:LI; MexaHII/]IlSMI)I oOpazoBaHus KOBaJIeI;THOﬁ 1 bubmuorexa LIOK
https://lesson.edu.ru/04/11
cBsA3U. BogoponHas cBsi3b
BanenTHOCTE. DIEKTPOOTPHUIIATEIIHFHOCTD.
5 Crenenb OKcheHHﬂ.pBempecLT[Ba MOJIEKYJISIPHOTO U 1 bubmorexa HOK
https://lesson.edu.ru/04/11
HEMOJICKYJISIPHOTO CTPOCHUS
IlousTre o qUCcHepCcHBIX cucTeMax. VIcTUHHEBIE 1
6 KOJIJIOH;[HHI:: paCTI])SOpH. MaccoBas 1015 BelecTBa 1 bubmmorexa [IOK
https://lesson.edu.ru/04/11
B PacTBOpE
Knaccudukamnus 1 HoMeHKIaTypa
7 HEOPraHUYECKUX COeAUHEHUN. [ 'eHeTnueckas 1 bubmmoreka [IOK
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3TUYHbBIX https://lesson.edu.ru/04/11
KJIaCCOB
Krnaccudukanus XuMHYECKUX PEaKIHii B
3 HEOPraHWYECKOM M OPraHuYeCKON XUMUH. 3aKOH 1 bubmuorexa [JOK

COXpaHEHHUs MACChl BEUIECTB; 3aKOH COXPaHEHUs U
MpPEeBpALICHHS SHEPTUU ITPU XUMUUECKHUX

https://lesson.edu.ru/04/11




peaKIusIX

CxkopocTts peaknuu. OOpaTMbIC PEaKIIHH.

bu6mmoreka [IOK

CUCTEME XUMUYECKUX 1eMeHToB /1. 1.

? XHUMHUYECKOE PaBHOBECHE https://lesson.edu.ru/04/11
[Tpaxtrueckas pabora Ne 1. «Bnusaue
10 paP;anHHx @aIfTopOB Ha CKOPOCTh XUMUYECKOMN bubmorexa [IOK
https://lesson.edu.ru/04/11
peakoum»
DnexTponauTHyecKkas auccoruanus. [lonstue o
11 BosopoaHoM nokazatene (pH) pactBopa. Peakiuu bubmuorexa [JOK
MOHHOT0 oOMeHa. ['uaponu3 opraHn4eckux u https://lesson.edu.ru/04/11
HEOPTraHUYECKHUX BEIECTB
OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
12 [TonsaTue 06 3mekTposmse paCHJIaBOBII)/I paI(-:[TBOpOB bubmmorexa [IOK
. https://lesson.edu.ru/04/11
coJei
13 KonrponsHas padota no pasaeny
«Teopernueckre OCHOBbI XUMHUHU»
Mertaiuel, ux noyioxkenue B [lepuoguueckoit
14 CUCTEME XUMHUYECKUX AieMeHToB JI. U. bubmuorexa [JOK
MeneneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB. https://lesson.edu.ru/04/11
OO6mue GpuznyecKkrue CBOMCTBA METAIIOB
15 CmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM PsiJT bubmmoreka [JOK
HaIpsDKEHUH METaJlIOB https://lesson.edu.ru/04/11
XUMHYECKHE CBONCTBA BAXKHEUIITNX METAJIIOB
16 (HaTpuii, Kanui, KaJIbLWI, MATHUN, ATIOMUHUN) U bubmorexa [IOK
’ . ’ ’ https://lesson.edu.ru/04/11
WX COCTMHCHUM
17 XHUMUYECKUE CBOMCTBA XPOMa, MEIU U UX bu6mmoreka [IOK
COCMHEHMI https://lesson.edu.ru/04/11
18 XUMHUYECKHE CBOMCTBA [IUHKA, JKeJie3a U UX bu6mmoreka [IOK
COCMHEHMI https://lesson.edu.ru/04/11
[TpakTuyeckas padora Ne 2. "Perenue bubmmoreka [IOK
19 "
AKCIIEPUMEHTAIIBHBIX 3a7a4 1Mo TeMe «MeTaibl» https://lesson.edu.ru/04/11
20 Hewmeramnsl, ux nonoxxenue B [leproanueckoi bu6mmoreka [IOK

https://lesson.edu.ru/04/11




MenpeneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB

®u3nyYecKre CBOMCTBA HEMETAIIOB. AJIJTOTPONHS

bu6mmoreka [IOK

21 HEMETAJUIOB (Ha IIpUMepe KUCIOPOa, CEephI, https://lesson.edu.ru/04/11
dbocdopa u yriepoaa)

2 XHWMUYECKUE CBOMCTBA TaJIOT€HOB, CEPHI U UX bu6mmoreka [IOK
COCIMHEHU I https://lesson.edu.ru/04/11

23 XuMHUYecKre CBOMCTBa a30Ta, hochopa u ux bubmumoreka [IOK
COEIMHEHUN https://lesson.edu.ru/04/11

24 XHUMUYECKUE CBOMCTBA yIIIEpOaa, KPEMHUS U UX bubmuorexa [JOK
COEIMHEHU I https://lesson.edu.ru/04/11

75 [IpuMmeHeHne BaXKHEUIINX HEMETAIOB U UX bubmuorexa [JOK
COEIMHEHU I https://lesson.edu.ru/04/11
O0o0061IeHre U cucTeMaTU3alrs 3HaHU| TI0 TeMe

26 «HeMertanbr». BerauciaeHust no ypaBHEHUAM bubanorexka [JOK
XUMHUYECKHUX PEAKLIMHA U TEPMOXUMHUUYECKUE https://lesson.edu.ru/04/11
pacyEThI
[TpakTrueckas padota Ne 3. «Pemenue

27 3KpcnepnMeHTanI;HHx 3a/1a4 1o Teme bubmorexa [IOK
N " https://lesson.edu.ru/04/11

Hemeramnbi"»

28 KonTponbhas padota no temam «MeTtaibi» 1
«Hemeraiutbr»

9 Heoprannueckue 1 OpraHM4ecKue KUCIIOTHI. bubmmoreka [IOK
Heoprannueckre u opraHn4ecKue OCHOBAHUS https://lesson.edu.ru/04/11
AmMdoTepHbIE HEOPraHUYECKUE U OPraHUYECKHE

30 coei)nﬂeﬁm. FeHepTI/IquKaﬂ CBSI3b b Bubmiorexa LOK

https://lesson.edu.ru/04/11
HEOPTaHMYECKUX M OPraHUYECKHX BEIICCTB
Ponb xumun B o0ecrieueHuN 3KOJIOTHIECKOM,
31 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH bubmiorexa LOK
’ https://lesson.edu.ru/04/11
pPa3BUTHUU MEIHUIIHHBI
[IpencraBnenust 06 0OMUX HaququanHanax Bubnmorexa [IOK
32 MPOMBIIIUIEHHOTO MOJYYeHUSI BAXKHEHIITNX

BCIICCTB

https://lesson.edu.ru/04/11




bu6mmoreka [IOK

33 UYenoBek B MUpPE BEIIECTB U MAaTEPHAIIOB 1 https://lesson.edu.ru/04/11
bubmuorexa [JOK
34 KUMH3L 1 370POBBE He/IOBeKa ! https://lesson.edu.ru/04/11
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IIpuaoxenne 1

JlocTH:xeHMe JIMYHOCTHBIX Pe3yJbTATOB B PAMKAX pPeaJu3alu MOIyJIs
«IkoabHBIH ypok» Pabdo4eii nporpaMMbl BOCIIMTAHUSA

Peanm3zamusi memarormueckuM paOOTHUKOM BOCIHTATEIHHOTO TIOTEHI[MANA YPOKOB
OMOJIOTHH TPEATOIIaraeT cielyomee:

- MaKCUMaJIbHOE HCITOJIb30BAaHWE BOCTIUTATEIBHBIX BO3MOXKHOCTEH COJIEPIKaHHS YPOKOB
st popmMupoBaHUsl Yy O0ydYarOMIMXCS POCCUUCKUX TPAJIUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX H
COITMOKYJIbTYPHBIX  IIEHHOCTEH, POCCUMCKOTO HWCTOPUYECKOTO CO3HAHWUS HAa  OCHOBE
HMCTOPUYECKOTO TPOCBEIICHHS; IMOJ00P COOTBETCTBYIOUIETO COJEPKAaHUSI YPOKOB, 3aJlaHHM,
BCIIOMOTATEJIbHBIX MaTEPHUAJIOB, TPOOIEMHBIX CUTYAIUH I 00CYKICHUH;

- BKIIFOUEHHUE B COJIEPIKaHUE YPOKOB IIEJIEBBIX OPUEHTHPOB PE3YIbTATOB BOCITUTAHMUS, UX
yUYeT B ONpEACIICHUU BOCIIUTATEIBHBIX 32/1a4 YPOKOB, 3aHATHH;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTHA, OKA3hIBAIOIINX BOCIUTATEILHOE BO3/ICHCTBUE
Ha JIMYHOCTh B COOTBETCTBUU C BOCIIUTATEIILHBIM HJCAJIOM, IEJIbI0 M 3aJayaMy BOCIIUTAHMS,
IIEJICBEIMH OPUEHTHPAMHU PE3YJbTaTOB BOCIUTAHMS; PEATU3ANI0 MPUOPUTETA BOCIUTAHUS B
y4eOHOM JeATENHHOCTH;

- MpUBJICYEHNE BHUMAaHUS 00YJarONUXCsl K ICHHOCTHOMY aCIIEKTy M3y9aeMbIX Ha yPOKax
MPEAMETOB, SIBJICHHH M COOBITUN, WHUIMAPOBAHUE OOCYKICHHH, BBICKA3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKM CBOETO JTUYHOCTHOTO OTHOIICHHS K H3y4aeMbIM COOBITHSIM, SIBICHUSM,
JIAIAM;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM yuyeOHOH paboOThl — HMHTEICKTYaIbHBIX,
CTUMYJHUPYIONINX [MO3HABATEIbHYI0 MOTHBAIIMIO, WTPOBBIX METOAMK, TUCKYCCHM, IArOIINX
BO3MOKHOCTh TIPHOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYIOBON pPabOTHI,
KOTOpasi YYUT CTPOUTH OTHOIIECHWUS W JIEUCTBOBaTh B KOMAaHJIE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBITUICHHS;

- moOyxaeHre 00ydJarouuxcsi coOJIIoAaTh HOPMBI TOBEJEHUS, MpPaBHJIa OOIICHHUS CO
CBEPCTHHKAMH W TMENAarorui4eCKMMH pPaOOTHHKAMH, COOTBETCTBYIOIIHME YKIAAy IIKOJIBI,
YCTAHOBJICHHE U TOAJIEPKKY J0OpoXKenaTenbHO atMmochepsr;

- OpraHu3alHi0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX U IPYAHPOBAHHBIX O0YUAIOIIMXCS
HaJ HEYCIEBAIOIMMU OJHOKJIACCHUKAMH, B TOM 4YHCJIE€ C OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSIMU, MAIOMIETO OOYYAIOIUMCSl COLMAIbHO 3HAYMMBIA OMNBIT COTPYJHUYECTBA U
B3aMMHOMU ITOMOIIIY;

- WHULIMHAPOBAHWE W TIOMJIEPKKY HCCIEAOBATEIBCKON EATEILHOCTH O0yJarouuxcs,
MJJAHUPOBAHUE ¥ BBIMOJHEHWE WHIUBUIYAIBHBIX M TPYMIOBBIX MPOECKTOB BOCIHUTATEIBHOU
HaIpaBJIECHHOCTH.



Ipunoxenue 2
Hopwmbl oneHnBaHus y4eOHOro npeaMera XuMus

OtrMeTka «5» - CTaBUTCS B TOM Ciy4yae, €ClU y4alluiics IMOKa3blBaeT BEPHOE MOHHMMAaHUE
XHMHYECKOW CYIIHOCTH pacCMaTPUBAEMBIX SIBICHHN U 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPHH,
JaeT TOYHOE OIpe/ejieHHe U HCTOJKOBAaHWE OCHOBHBIX MOHATHUM, 3aKOHOB, TEOPUM, a TaKxKe
IPaBUJIBHOE OIpeNeeHHe XUMUYECKHMX BEJIMYMH, WX €IWHUIl U CHOCOOOB H3MEpEeHUs;
NPaBUJIBHO BBIOJIHIET YEPTEXH, CXEMbl M T'padUKU; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY,
COTMPOBOXKAAET PacCKa3 HOBBIMU MPUMEPAMH, YMEET IPUMEHHUTh 3HAHUS B HOBOW CUTYyallUU MPHU
BBITIOJTHEHUH MPAKTUYECKUX 3aJaHUI; MOXKET YCTAaHOBHUTH CBSI3b MEXIY M3Y4aeMbIM U paHee
U3Yy4EHHBIM MaTEpUaJIOM I10 KypCy XUMHH, a TaK e C MaTepHUasoM, YCBOCHHBIM 110 M3y4YECHHUIO
JIPYTUX TIPEIMETOB.
OtrMmeTka «4» - CTaBUTCA, €CIIM OTBET YYEHHKA YAOBJIETBOPSET OCHOBHBIM TPEeOOBaHUSAM K
OTBETYy Ha «5», HO JaH 0e3 HCIOJb30BaHMUsS COOCTBEHHOTO TIUIaHA, HOBBIX IPHUMEPOB, 0O€3
MPUMEHEHUS 3HAHWK B HOBOWM CHUTyalMH, O€3 WCIOJb30BaHUS CBS3CH C paHee H3YYCHHBIM
MaTepHajoM, YCBOSHHBIM IIPH M3YyYCHHH JIPYTHX MPEIMETOB; €CJIM YYalIHHCs TOMYCTUI OJHY
omMOKy WM He Ooiee JBYX HEIOYETOB W MOXKET HMX HCHPAaBUTh CaMOCTOSTEIBHO HWIH C
HEOOJIBIION TOMOIIBIO YUUTEIIS.
OtMeTka «3» - CTaBUTCS, €CIU YYAIIUHCS MPABUIBHO TMOHUMAET XUMHYECKYIO CYIIHOCTH
paccMaTpuBaeMBbIX SBICHHHA M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/EIbHbIE MPOOETHI B
YCBOGHHH BOMNPOCOM Kypca XHMHH, HE TMPEnATCTBYIOIINE JalbHEHIIEMY YCBOEHUIO
IPOrpaMMHOT0 MaTepuana; yMeeT NMPUMEHSTh MOJyYeHHbIe 3HAHUS MPU PEUICHUH TMPOCTHIX
3aJa4 C UCMOJIb30BaHUEM T'OTOBBIX (DOPMYII, HO 3aTPYyIHSETCS MPHU PELICHUH 3a]a4, TPeOyIOIIX
npeoOpa3oBaHusl HEKOTOPBIX (HOPMYI;TOMYCTUST HE Oojee OTHOM TpyOoO OmMOKA W ABYX
HE/I0ueToB, He Oojee OJHON rpyOoil M OHON He rpyOoil ommOku, HE Ooiee OBYX-TpeX He
rpyOBIX OMMOOK, OJHON HE TPYOOH OMMOKK M TPEX HEAOYETOB, AOMYCTHJI YEThIpE WIM MATH
HE/I0UETOB.
OTMeTKa «2» - CTaBUTCS, €CIHM yYalluiicsi HEe OBJaJe] OCHOBHBIMU 3HAHHUSMU U YMEHUU B
COOTBETCTBUHU C TPEOOBAaHUSAMHU MPOrPaMMbl U JOMYCTHJI OOJIbIIe OMMOOK M HEIOYETOB, UYeM
HEOOXOINMO IUIA OLIEHKH «3» .
OuneHka nucbMeHHbIX padoT.

OT1MmeTKka «5» CTaBUTCS 32 paOdOTY, BHIMOJHEHHYIO MTOJTHOCTHIO 0€3 OMMOOK U HEJ0UETOB.
OtMeTKa «4» cTaBUTCA 32 paOdOTY, BBHIMIOJHEHHYIO TTOJTHOCTHIO, HO TIPY HATMYWU B HEl He Ooee
OJIHOM rpy0O¥i OMIMOKY M OJJHOTO HEJ0YETa ; He O0Jee TpeX HEA0UYETOB.
OtMeTKa «3» CTaBHUTCSA, €CJIM YUYEHUK BBINIOJIHWI NMPaBUIbHO HE MeHee 2/3 Bcell paboThl WiH
JIOITyCTUII He 6oJiee OHOM Tpy0oil OIIMOKY U IBYX HE0YETOB, HE OoJiee 0AHOI rpy0oil u oHOM
HerpyOoil ommOKu, He Oojee TpexX HErpyobIX OMUOOK, OJHOW HErpyOooW OmMOKH W Tpex
HEJ0YETOB, IPU HATMYUU YEThIPEX-MATH HEJT0UYETOB.
OTMeTKa «2» CTaBUTCS, €CIM YHCIO OMIMOOK U HEIOUETOB MPEBBICUIO HOPMY OLIEHKH «3» HIIN
BBITIOJIHEHO TIPaBUJILHO MeHee 2/3 Bcel paboTHI.

Ounenka KOMOMHMPOBAHHBIX KOHTPOJBLHBIX PadoT.
[Ikana nepeBosa B MATHOAIUIBHYIO CUCTEMY OLIEHKU
Otmetka «5» craBurcs 3a BoinoiaHeHne 90-100% paboTsl.
Otmetka «4» craButcs 3a BoinonHeHue 70-89 % paboThl;



OtmeTka «3» cTtaBUTCS 32 BbinoiaHeHue 50-69%
O1MmeTKa «2» cTaBUTCA 3a BhITonHeHue menee 50%,
Kputepun onieHUBaHNUS TECTOBBIX KOHTPOJIbHBIX PadoT.
[IIkana nepeBoaa B MATUOALTEHYIO CHCTEMY OIEHKH
Otmetka «5» craButcs 3a BeinoiHeHne 90-100% paboTsl.
OtMmetka «4» craBuTcs 3a BoinotHeHHE 70-89 % paboTHI;
OtmeTKa «3» cTaBUTCS 3a BbinoiaHeHue 50-69%
Ot1MeTKa «2» CcTaBUTCH 3a BhITOIHEHUE MeHee 50%,
Kputepun oneHuBaHus 3KCNEPUMEHTAIbHBIX YMEHH
(1adopaTopHbIe H NPAKTHYECKHE 3aJaHUSA).
OtmeTka «5» cTaBuUTCS ecnu paboTa BBINOJHEHA TOJHOCTHIO W TPABUIIBHO, CHETaHBI
MIPaBUJIbHBIC HAOTIOCHUS U BBIBOIBI;
HKCIIEPUMEHT OCYIIECTBIICH IO TUIAHY C Y4€TOM TEXHUKH OE30MacHOCTH W MpaBWi paboThHI ¢
BelIeCTBaMU U 000py0BaHUEM;
MPOSIBIICHBI OPTaHU3ALMOHHO - TPYAOBbIE YMEHUS, MTOAJIEPKUBAIOTCS YUCTOTa pabodyero Mecra u
MOPSAJOK (HA CTOJIE, SKOHOMHO UCMOJIb3YIOTCSI PEaKTHBBI)
Otrmerka «4» craBuTcs eciu paboTa BBIOJIHEHA MPABHIBHO, CJENIaHbl IpaBUJIbHBIC
HaOJIOCHUS. ¥ BBIBOJBI, HO IIPU 3TOM AKCIIEPUMEHT MPOBEIEH HE MOJHOCTBIO MIIH JIOMYILEHBI
HECYILIECTBEHHbIE OIMOKH B paboTe C BELECTBAMU U 000PYI0BaHHEM.
OtMmeTka «3» craBUTCs ecnu paboTa BBHIMOJIHEHA MPABHILHO HE MEHEE YeM HAIOJOBUHY HIIU
JIOMYIIIEHa CYIIECTBEHHAsi OLIMOKAa B XOJ€ OJKCIEPHUMEHTa B OOBSICHEHHH, B OQOpPMICHUH
paboThl, B COOJIIOJCHUM TIPaBWJI TEXHUKH O€30MacHOCTH Ha paboTe ¢ BelecTBaMH |
000py/0BaHNEM, KOTOPasi UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTENS
OTrMeTka «2» CTaBUTCS €CIM JOMyIIeHbl Ooyiee ABYX CYIIECTBEHHBIX OIIMOOK B XOJe:
AKCTIEpUMEHTa, B OOBSICHEHUH, B O(hOopMIICHHUU palbOThI, B COOJIOICHUN TIPaBUJI TEXHUKHU O€3-
OMACHOCTH MpH paboTe ¢ BelecTBaMU M 0OOPYIOBaHHMEM, KOTOpBIE YYallUHCS HE MOMKET
UCTIPABUTH JaKe MO TPEOOBAHHIO YUUTEIIS.
OneHka NpoeKTHBIX padoT.
OtrMeTKka «5» CTaBUTCS €CIM IIeNb YETKO COpPMYIHpOBaHA M yOeAUTENbHO OOOCHOBaHA.
IIpencraBieH pa3BEepHYTHIM IUIAH JOCTHIKEHUS LEJIM IIpOoeKTa. TeMa IpoeKkTa pacKphITa
MOJIHOCTBIO M HCYEPIIbIBAIOIIE.
Pabora conepkuT J0CTaTOYHO MOJIHYIO HH(OPMALIHMIO U3 Pa3IMYHBIX UCTOYHHUKOB. [Ipencrasien
aQHAJIN3 CUTYyallUW, CKJIAJBIBABIIUXCS B XoOJe paboThl, cAelaHbl HEOOXOIMMbIE BBIBOIMI,
HaMEUeHbl MEePCNeKTUBBl paboThl. PaboTa oTinMyaeTcs TBOPYECKUM MOAXOJ0M, COOCTBEHHBIM
OpUTHHAIILHBIM OTHOIIIEHUEM aBTOpa K ujee nmpoekTa. PaboTa oTiiMyaeTcst 4eTKUM U TPaMOTHBIM
opopmieHHeM B TOYHOM COOTBETCTBMM C YCTAaHOBJICHHBIMM IpaBUJIaMU. BeicTymieHue
COOTBETCTBYIOT TPEOOBaHMIM HPOBEIEHUS MPE3CHTAIMH, OHO HE BBIILIO 32 PAMKH pErJIaMeHTa,
aBTOp BIAJEET KYyJIbTYPOH OOINEHHS C ayJuTOpHed, Mpe3eHTalus XOpOIIO IOArOTOBIICHA,
aBTOPYy YyHOAJIOCh 3aMHTEpPECcOBaTh ayauTopuio. [IpOAYKT MOJNHOCTBIO  COOTBETCTBYET
TpeOOBaHUSIM KauecTBa (3CTETUYEH, YAOOEH B HCIOIb30BAaHHHM, COOTBETCTBYET 3asBIICHHBIM
IIEJISIM).
OT1MmeTKka «4» CTaBUTCS eCiH 11eNTh CHOPMYITHPOBaHa, HO HEe 000cHOBaHa. [IpeacTaBieH KpaTKuid
IUTaH JOCTM)KEHUS LM MPOeKTa. Tema MpoeKTa pacKpbiTa HE MOJHOCTHIO. PaboTa comepxur
HE3HAYUTENbHBIM 00beM MOAXOMAAIIEH WHPOPMAIMU U3 OTPAHMYECHHOTO YHCIA OJHOTHUITHBIX



UCTOYHUKOB. [IpeacraBneH pa3BepHyThIl 0030p pabOTHI MO TOCTUXKEHUIO IIeieH, 3asBJICHHbBIX B
npoekte. PaboTra camocTosiTenbHAs, JIEMOHCTPHPYIOIIAsS CEPhE3HYI0 3anHTEPECOBAHHOCTH
aBTOpa, MPEINPHUHSITA TOMBITKA MPEICTABUTh JUYHBIN B3TJISA HA TEMY IMPOEKTa, MPUMEHEHBI
DJIEMEHTHI TBOpYecTBa. I[IpeanpuHSTH MOMBITKH O(GOPMHUTH pPabOTYy B COOTBETCTBUU C
YCTaHOBJICHHBIMU TMpaBWJIAMH, TPUAATH € COOTBETCTBYIONIYIO CTPYKTYpy. BhICTyIUieHHe
COOTBETCTBYIOT TPeOOBaHUSAM MPOBEICHUS MPE3EHTALMN, OHO HE BBIILIO 32 PaMKH PErjiaMeHTa,
HO aBTOpP HE BJIAJICET KYJIbTypod OOIIEHHsS C ayauToOpWer (YMEHHE OTBEYaTh Ha BOIPOCHI,
JOKa3bIBaTh TOUKY 3peHus). [I[polyKT He MOIHOCTHIO COOTBETCTBYET TPEOOBaHUIM KauecTBa
OT1meTka «3» CTaBUTCSA €clu 1elb CHOpPMYyJIHpOBaHA HEUETKO MO0 HE CPOpMYITHpOBaHA.
IIpencraBieHHBI IIaH HE BEACT K JOCTHXKEHHIO LIEIU IPOEKTa. Tema IpoeKkTa pacKphiTa
¢parmenTapro. bonbmas yacTe mpeacTaBIeHHON MHPOPMALMU HE OTHOCUTCS K TeMe PabOTHI.
AHanu3 3aMEHEH KpaTKUM ONHCAaHHEeM XOJa W Topsaka paboTel. ABTOp MPOSBUI
HE3HAYUTENbHBI MHTEpEC K TeMe MPOEKTa, HO HEe MPOJIEMOHCTPUPOBAT CAMOCTOSTEIILHOCTH B
paboTe, He UCMHOIb30Bajl BO3MOXHOCTH TBOPYECKOTO IMOAX0Ja. B mucbMeHHON YacTu paboTh
OTCYTCTBYIOT YCTaHOBJICHHBIC MPaBUIIAMH MOPSIOK U YeTKas CTPYKTypa, AOMYIIEHbI OINOKU B
opopmieHnd. BpICTymieHHEe HE COOTBETCTBYET TpeOOBaHMSIM TPOBEACHUS MPE3CHTALNHU.
[IpoeKkTHBII TNPOAYKT HE COOTBETCTBYET TpeOOBaHUAM KadecTBa (ICTETHKA, ym00CTBO
UCTIOJIb30BaHUsI, COOTBETCTBHE 3asBJICHHBIM IIEJISIM)
OueHka yMeHHH pemiaTh pacyeTHbIE 3a1a4H.

OTMeTKa «5» CTaBUTCA €CIM B JIOTHYECKOM DPACCYKIEHUU W PEIICHUH HET OMMOOK, 3ajada
pelieHa pairoHaIbHBIM CIIOCOO0M;
OtrMeTka «4» CTaBUTCS €CIM B JIOTHUECKOM PACCYXKICHUH U PEUICHUH HET CYIIECTBEHHBIX
ommOOK, HO 3ajaya perieHa HepalMoHAJIBHBIM CIOCOOOM, WJIM JOMNYIIEHO He OoJyiee ABYX
HECYIIIECTBEHHBIX OIIMOOK.
OtrMeTKa «3» CTAaBUTCS €CIM B JIOTUYECKOM PACCYKICHUH HET CYHIECTBEHHBIX OIIMOOK, HO
JIOTYIIIEHA CYIIECTBEHHAs OIIMOKA B MAaTEMaTUYECKUX pacueTax.
OTMeTKa «2» CTaBUTCS, €CITH UMEIOTCS CYIIECTBEHHBIC OLTUOKHU B JIOTUYECKOM PACCYKICHUU U
B PCILICHUMU.

OueHka yMeHHi pemiaTh IKCIEPUMEHTAIBHBIE 32/1a4H.
[Ipu oreHke 3TOr0 yMEHHs CJEIyeT YYUTHIBATh HAOMIOACHHS YUUTENs] U TPEIbSBISEMbIC
yUYalIIMCsl pe3yIbTaThl BHIIOJIHEHUS OMBITOB.
OTMeTKa «5» CTaBUTCS €CIIM IJIaH PELIEHUS 3aJaud COCTAaBJIEH MPAaBUIBHO, OCYLIECTBIICH
nof0op XMUMHYECKHX PEaKTUBOB M OOOpYHOBaHHUS, JAHO IOJHOE OOBSICHEHHE M CHeTaHbl
BBIBO/IBI.
OTMeTka «4» CTaBUTCS €CIIHM IJIAH PEIICHHs] COCTABIICH MPABHIIBHO, OCYIIECTBICH IMOA00D
XUMHUYECKHX PEaKTUBOB U 00OPYIOBAHUS. JOMYIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OITUOOK
(B OOBSICHEHUH U BBIBOJIAX).
OtMeTka «3» CTaBUTCS €CIHM IJIAH PEIICHHs] COCTABJICH MPABHIIBHO, OCYIIECTBICH IMOA00D
XUMHYECKHX PEaKTUBOB W 00OOPYIOBAaHMS. JTOMYLIEHA CYIIECTBEHHAsl OIIMOKAa B OOBSICHEHUU U
BBIBOJIAX.
OTMeTKa «2» CTaBUTCA €CIU JOMYIIEHBI IBE M Oojiee omMOKM (B TUTaHE PELIECHUs, B MOI00pe
XUMHYECKHX, PEaKTUBOB U 000PYIOBaHUS, B OOBSICHEHUH U BBIBOJAX).

IIpuniaoxenue 3



KoHTposibHO-u3MepHTeIbHbIE MATEPUAJIBI

KonTpoabHas padora
1. YcTaHoBUTE COOTBETCTBHE:

YHCJIO SHEPTETUYECKUX CHUMBOJIBI XUMHUYECKUX
YPOBHEH B 3JICKTPOHHOH 000JI0UKE aTOMOB DJIEMEHTOB:

)5 a)N r) Tl

2)4 0) He 1) Rb

3)3 B) Si e) Zn

4)2

2. CootHecure:

YHUCJIO JIEKTPOHOB BHEIIIHETO CUMBOJIBI XUMUYECKHUX
JHEPreTUYECKOro ypOBHS B aTOMaXx: JJIEMEHTOB:

1)7 a) Be r K

2)4 0) Sn 1) Al

3)5 B) I e) As

4)1

3. YcTaHOBUTE COOTBETCTBUE MEXKAY YACTHUIIEH U PACIIPEIEIICHUEM SJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM:

Yactua: Pacnpenenenue 31eKTpOHOB:
1) Ca a) 2e,8¢e,8¢e,2¢

2) APt 06) 2e,8¢,2¢

3) N* B) 2¢,5¢

4H N r) 2e,8¢

) 2e,8¢,18¢e,4e
4. YCTaHOBUTE COOTBETCTBUE:

®dopmyiia BeNIecTBa: Bun xuMu4deckon CBSI3U:
1) N2 a) KOBaJICHTHAs MOJISIpHAS
2)Cu 0) KOBaJICHTHAs! HEMOJISIpHAS
3) NaOH B) METaJLINYEcCKas

4) H,S I') HOHHAS

J1) HOHHAsI U KOBAJICHTHAs MOJIsIpHAast
€) MOHHAs U KOBAJICHTHAsI HEMOJISIpHAas
5. BemiecTBa TOJIBKO ¢ MOHHOM CBSI3bIO IPUBEJCHBI B PSIY:

1) F2, CCls, KCI 3) SOz, P4, CaF>
2) NaBr, NaxO, KI 4) HoS, Bz, KoS
6. BeiGepute GpopmyIibl THAPHIOB:

a) NaH r) KOH

0) HoS 1) HoSOq4

B) HCl e) MgH»

7. Hncmo OKCHIOB B CHEAYIOLIEM CITUCKE:

H>O, KOH, MgCl,, CO2 NaO, KI, HxSO4 SOz, P4
a)l 06)2 B3 r)4

8. @opMyIIbI TOJIIBKO KUCTOT MPUBEICHBI B PSIAY

1) HCI, NaCl, HNO3 3) Ca(OH)2, H3POy4, Ca3(PO4),
2) H2oSO3, H2SO4, H2S 4) Na0, NaNOs, HNO3
9. Nanbl GopMyIIbI BEIIECTB:
a) KOH B) Ba(OH)> 1) CaO x) H2SO4

6) HCI r) K»SO; e) NaxS 3) CO



Pacnpenenute BemecTBa Ha 4 TPYNIIbL:
1) KUCITIOTHI 2) conu 3) OKCHIBI 4) OCHOBaHUs
10. B 150 r Boas! pactBopuisiu 50 T docdopuoit kucnotsel (H3PO4). Haligure MmaccoByro 10110
KHUCIIOTHI B IIOJTYYEHHOM PacTBOPE.

KonTpoabsnas padora 10 kiacc

Yacts A
K kastcoomy 3a0anuio wacmu A 0anvl HeCKOJIbKO OMEen 08, U3 KOmopvlx moabKo 00UH
eephutil. Boioepume eepuutit, no Bawemy mnuenuto, omeem.
Al. (I 6ann) Hazpanue yrieBoaopona, hopmyna koroporo CHs - C =C-CHs o
CUCTEeMAaTUYECKOW HOMEHKJIIATYpe:
1) mponan; 2) 6ytuH-1; 3) mponuH; 4) OyTuH-2
A2(1 6ann). 'oMmoyoramMu sIBISTFOTCSI:
1) CoHe u C2Ha 2) CsHg u CsHi2 3) C4Hg u C7Hie 4) CH4 4 CsHio
A3. (1 6ann) K coenuaenusm, umeromuM obmryto Gopmyny CoHan, oTHOCHTCS

1. Oeuson; 2) rexkced; 3) rekcaH; 4) reKCHH.

A4. (1 6ann) llonconHeuHOE, THHSHOE, XJIOMTKOBOE Maciia OTHOCSTCS K KJIaccy:
1) yrneBojsl; 2) xupel;  3) Oenkwu; 4) henobr
AS. (I 6ann) K kakomy Kiaccy MpUHAIICKAT OCITKHU:
1) cnoxxHbIe 3PUpHI; 2) NOJMIMHYKJIEOTUIBI;  3) IPOCTHIE
3¢hupsr; 4) MONMUTICTITU I
A6. (1 6ann) llponaHank TPUHAICKUAT K TOMOJIOTHYECKOMY PSITY:
1) penomsr; 2) caxapujpl; 3) aMUHBI; 4) anpaeruanl
A7. (1 6ann) Peakuuu, B X0J€ KOTOPBIX OT MOJIEKYJIBI BEIIECTBA OTIICTIISETCS BOJOPOI,
Ha3bIBAIOT PEAKITUSIMH:
1) Hderunparanuu; 2) deranoreHUpOBaHUS
3) HeruaporanoreHupoBaHUs 4) JleruapupoBaHus
AS8. (1 6ann) Peakiuio «cepeOpsSHOTO 3epKaia» 1aeT:
1) penom; 2) YKCYCHBIN allbJICTHI, 3) TiMIepuH; 4) 6eH301
A9. (1 6ann) lomumep cocraBa (—CH>—CH»—), monydeH u3:
1) otunena; 2)o3tana; 3)Oyrana; 4)>TUHA.
A10. (I 6ann) K HApKOTHYECKUM BEIIECTBAM OTHOCHTCS:
1) atanon; 2) mpomaHoJs; 3) METaHOI; 4) OyTaHoJ.
Yacts B

1. (4 6anna) YcraHOBHTE COOTBETCTBUE MEXKIY Ha3BaHHEM BEIIECTBA U KJIACCOM

COCIUHCHMI.
Ha3zeanue seutecmea Knacc opzanuueckux coeounenuii
1) nponiuu a) aJbaCTUIbI
2) 3TaHaNIb 0) aJKUHBI
3) OeH3ou B) KapOOHOBBIE KUCIOTHI
4) aneTuicH ') apeHbI

1) aJIKCHBI

2. (4 6anna) YcTaHOBHTE COOTBETCTBUE MEXK]y peareHTaMu M TUIIOM PEaKLUH.



Peazenmul Tun peaxkuyuu

1) C2Ha+ H2O a) TAJIOTEHUPOBAHUE

2) CoHa+ Hz 0) runparanus

3) CHs+ HCI B) TUIPUPOBAHUE

4) CHa+ Ch I') TUIPOTaJIOr€HUPOBAHHE

1) cuHTe3 Bropua.
3. (4 6anna) YCTaHOBHUTH COOTBETCTBUE MEXAY (PYHKIMOHAIBHON IPYNIIOi U KilacCOM
BEIIIECTBA!

dyukyuonanvnan cpynna K1acc eeuiecmea
1) - COOH a) CUPTHI
2) - OH 0) heHoIBI
3) - NH; B) KETOHBI
4) — COH ') KapOOHOBBIE KHCIOTHI
II) aIbJIEeTHIbI
€) aMHUHEBI

Yacte C 3aoanus co c600600HbIM Omeemom

1. (3 6anna) Macca nukiorekcana, mojJydyeHHas B pe3ybTaTe B3auMOICUCTBUS 7,8
r OeH30J1a ¢ BOJIOPOJOM paBHA I (3aIHIIMTE YHCIIO C TOYHOCTHIO JI0
JIECATHIX).

2. (4 6anna) Hanummre ypaBHEHUS XUMUYECKHX PEAKIIUMA, C TTOMOIIBIO KOTOPBIX
MOJKHO OCYILIECTBUTH IIPEBPALLICHUS: dman — 3munen — noauImuien

|

Omunoewiit cnupm

KonTtpoabsnas padora 11 kiacc
Yacts A
K kasxcoomy 3a0anuio yacmu A 0anvl HECKOJIbKO OMEEN 08, U3 KOMOPbIX MOJIbKO 00UH
eepuvlil. Boibepume gepnwtii, no Bawemy munenuro, omeem.
Al. (I 6ann) Obmas popMyia alKaHOB:
1. CnHzn 2) CnH2n+2
3. CnHZn -2 4) CnHZn- 6
A2. (1 6ann) Bemectpa, umetromue popmyinsl CHz — O — CHz m CHs — CH2 - OH sBisiotes
1) romosnoramu; 2) u3oMmepaMu; 3) MOJIMMEPAMU; 4) menTuaaMu.
A3. (16ann) AuetuneH TPUHAIICKUT K TOMOJIOTUYECKOMY PSY:
1) ankaHoB; 2) ankuHOB; 3) apeHOB; 4) aJIKEHOB
A4. (1 6ann) Peakiuu, B X0J1€ KOTOPBIX OT MOJICKYJIbI BEIIECTBA OTIIEIIISAETCS BOJA, HA3bIBAIOT
peaKIUsIMHU:
1.  Hderuaparanuu 2. JlerajoreHupoBaHUs
3. JlermaporajioreHupoBaHUs 4. HeruapupoBaHust
AS. (1 6ann) KonmndecTBO aTOMOB BOJIOPO/A B IUKIIOTEKCAHE:
)8, 2)10; 3)12; 4)14.
A6. (I 6ann) Peakuus cpeasl B BOJHOM pacTBOPE YKCYCHOM KUCIOTHI:
1) nefiTpanbHas; 2) kuciasi; 3) cosneHasi;  4)
IeJI0YHasl.
A7. (I 6bann) YKcycHast KUCIIOTa_He 6CHIYRAent BO B3aUMOJICHCTBHE C BEIIECTBOM



1) okcua KanbIUs 3) mean

2) METaHOI 4) nuienas cojma
AS8. (1 6ann) llpogyKkToM ruapaTaiui dTUIICHA SBIISICTCS:
1) cnupr; 2) KucnoTa; 3) alublIeru, 4) ankan

A9. (1 6ann). TlonumponuiieH MOTYYarOT U3 BEMIECTBa, (hOpMYyIia KOTOPOTO

1) CH>=CHz; 2)CH=CH; 3)CH3z;-CH>-CHs; 4)CH;=CH-CHs;.
A10. (1 6ann ) K 510BUTBIM BEIIECTBAM OTHOCHUTCS:

1) meranon; 2) ataHon; 3) mpomaHon; 4) OyTaHoJ.

Yacrs B
1. (2 6anna). YCTaHOBUTH COOTBETCTBHE:
eeuiecmeo Haxoxcoenue 6 npupooe
1) I'moko3a a) B COKE CaxapHOUl CBEKJIbI
2) Kpaxman 0) B 3epHE
3) Caxapo3a B) B BUHOTPAJHOM caxape
4) llemmono3a T') B IpEBECHUHE
2. (2 6anna). YcTaHOBUTE COOTBETCTBHE MEXIY pPearcHTaMu U THUIIOM PEaKITHH.
Peazenmui Tun peaxkyuu
1) C;Ha+ O2 — a) 3aMelIeHne
2) CHs— 0) OKHCIICHHE
3) CH;COOH +KOH — B) MPUCOEIUHEHUE
4) CHs+Cl, — r) oOMeHa

1) pa3ioKeHue
3. (2 6anna) YcTaHOBHTE COOTBETCTBUE MEXKYy Ha3BAaHUEM BEILIECTBA U €TO

bopmMyII0ii.
Ha3zeanue seujecmea Dopmyna
1) anernnen a) CH3z - CHs
2) METaHOJI 0) CHs- OH
3) mpomnaHoBasi KHCJIOTa B) CH =CH
4) staH r) CHs- CHz- COH

1) CH3 -CH>-COOH
Yactb C 3adanus co c600600HbIM 0omeenmom
1. (3 6anna). OO6bEM YIIIEKUCIIOTO Tra3a, KOTOPBIM 00pa30BayICs B pe3yJIbTare
cxuranus 10 i aneruiiena, paBeH i
2. (4 6anna). Hanumure ypaBHEHHUS XMMHUYECKUX PEAKIUH, C TOMOIIBI0 KOTOPBIX
MO>KHO OCYILECTBUTH MPEBPAILICHHUS:
CH;— C:H; — CgHs— xnopoenson. JaliTe Ha3BaHUs BEILIECTBAM.

Hrorosasi konTposbHasi padora 11 kaace
BAPUAHT 1
Yactb 1
s evinonnenus 3a0anuti 1-3 ucnonv3yiime ciedyrowuil psao Xumuieckux snemenmos. Omseemom
6 3a0anusix 1-3 seisemcsi nociedo8amenbHOCmb Yu@pp, o0 KOMOPbIMU YKA3AHbL XUMUYECKUe
eMeHmbl 8 OAHHOM PSOY.

1. Bi 2)N 3)Br 4P 5Cl

1. OmnpenenuTe aTOMBI KAKUX U3 YKA3aHHBIX B PAIY JIEMEHTOB UMEIOT JICKTPOHHYIO
KOH(QHIyPaLMIO BHEIIHETO SJHEPIETHIECKOTO YPOBHS Ns“np’.

2. U3 yka3aHHBIX B PSAAY XHMHYECCKUX JICMEHTOB BBIOCPHUTE TPH dJIEMEHTA, KOTOPHIC B
ITepuoanueckoit cucteme xumuueckux snemMenToB Jl. . MenaeneeBa HaxonaTcs B MIaBHOU



MOJITPYTIIE OJHOU Tpymibl. PacmonoxuTe BRIOpaHHBIC 3JIEMEHTHI B IOPSIIKE OCIa0ICHIS

HEMETAJNIMIECKUX CBOMCTB.

3. N3 uucma YKa3aHHbIX B pSAAY 3JICMCHTOB BI:I6€pI/IT€ ABa 3JICMCHTA, KOTOPBIC MOT'YT IIPOABJIATH

CTeNeHb OKUCICHUS +7.

4. W3 npemioKeHHOTO MepedHs BEIOEpHUTE ABa COSTNHEHHS, B KOTOPBIX MPUCYTCTBYET HOHHAS

CBA3b
a) NaHCOs; F) Ca3(P 04)2
6) Hzo ,Z[) PCls
B) NH3

5. YcTaHOBHUTE COOTBETCTBHE MEX/y Ha3BaHMEM BEIECTBA U KJIACCOM/TPYIIION, K KOTOPOMY(-0H)

9TO BCHICCTBO IMPUHAIJICIKHUT.

Ha3zBaHue BelecTBa

Kaace/rpynna

a) THAPOKCH] KaJIbLHS
0) auruapodocdat HATPHS
B) okcux a3ota (V)

1) conp kucnas

2) OKCHJ OCHOBHBII
3) okcHa KMCIOTHBIM
4) ocCHOBaHHUE

6. VYcTaHoBHTE COOTBETCTBHUE MCKOY cxemoi pCaKki U UBMCHCHUCM CTCIICHNU OKHCJICHUA a30Ta

B HEM.
Cxema peakuun WN3MeHeHHe cTeeHH OKHCJIEHHUS a30Ta
a) NH4Cl + CuO = CuCl; + HbO + N, + Cu 1) oT -3 1o +2
0) HNO3pass)+ Pb = Pb (NO3), + H,O + NO 2) oT +5 mo +4
B)NH;+ O, = NO +H;O 3)or 0 mo +5
4) ot +5 o +2
5)or-3 100

7. YcTaHOBHTE COOTBETCTBHUE MCKIOY Ha3BaHUCM COJIA U €€ OTHOIIICHUEM K ruaponsy.

Ha3Banue coJiu

OTHoleHne K THAPOIU3Y

a) OpomMux HATPHUS

0) dpocdat kanus

B) XJIOPHUJ HATpUS

r) cyJib(uI ATFOMUHUS

1) runponu3 1o KaTUOHY

2) TUIPOAN3 110 aHUOHY

3) TUAPONIN3 110 KAaTHOHY U aHUOHY
4) ruaponau3y He MoJBEpraeTcst

8. VYcranoBuTe COOTBETCTBHE MeX 1y GOpMYIIOH BelecTBa M MPOIyKTaMH, 00pa3yIOMIUMUCS TPU
3JIEKTPOJIN3E BOJAHOTO PACTBOPA 3TOTO BEIIECTBAa HA HHEPTHBIX AJIEKTPOax.

(I)OpMy.JIa Beliecrea HpOHyKTBI IJICKTPOJIN3a
a) Na,S 1) Cu, Br,
6) Na3P04 2) Cll, 02
B) CuBr; 3)Ho, S
r) AlBr;3 4) Hz, O
5) Hz, Br;
6) Al, Br,

9. VYcTaHOBUTE COOTBETCTBHE MEXAY YPAaBHEHHEM PEaKLMU M HANIPAaBIEHUEM CMEIICHHUS

TIOJIOKCHUA

XUMHYCCKOI'0 paBHOBECHS npu yeeiudeHuu oaeneHus.




YpaBHeHne peakuuu HanpasJjienne cMeneHuss XHUMHYECKOT0

paBHOBecHs
a) 2Hyry + Oy =2H0 + Q 1) cMmemaeTcst B CTOpOHY MPOIYKTOB PEAKIIUN
0) Fe2Osm) + 3COqy = 2Fes) + 3CO:2 - Q 2) cMelaeTcsl B CTOPOHY MCXOJTHBIX BEIIECTB
B) Naor + 3Haor = 2NH;3 . Q 3) He MPOUCXOJIUT CMEIICHUS PABHOBECHUS

r) COq) + 2Har = CH;OHy + Q

10. U3 mpeayto’KeHHOTO TTePEYHSI BHEIITHUX BO3ICHCTBUI BHIOCPUTE 1B THITA PEAKIINH, K
KOTOPBIM MOKHO OTHECTH B3aMMOJIENCTBUE MenH ¢ XJjopuioM xeiesa (III).

a) HeoOpaTuMast T') TeTeporeHHas

0) KaTaJuTHYECKas ) 3aMeIICHUS

B) oOparumas
Yactb 2
11. K 285 1. PactBopa cynbdaTa HaTpus ¢ MaccoBoit monen comm 20 % mobdapwn S0 T 3TOH ke CONH.
Omnpe/ienure MacCOBYIO JTONIO COJU B IMOJIYYCHHOM pacTBope. OTBET 3alMIIUTE C TOYHOCTHIO JIO IECATHIX
B %.

12. PaccraBbTe B ypaBHEHUH KO3()PHUIIMEHTHI METOIOM JIICKTPOHHOTO OallaHca, YKaKUTE OKUCITUTENb U
BOCCTaHOBUTEIIb.
Na:SO; + KMnO4 + H2SO4 = NaxSO4 + MnSO4 + K2SO4 + H2O
13. OcymecTBuTe MIPEBPAIICHHUS:
c CoO CO: KHCOs3 CO; CaCO; COracc=

14. Kaxkas macca 25 %-Hol CONSIHOM KHUCIOTHI OTpedyeTcst 1uis pacTBopeHus 20 TpaMM OKCcHaa MeITu
an?




