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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
oOpazoBarensHoM cTtanaapre COO, c¢ yuérom KoHuenuuu npenojaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepauuy, peaqu3yIOLIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOoJIO)keHU «CTpaTerud pas3BuTUsi BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoa 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOuielt crpaTteruy 00y4YeHus, BOCIIMTAHUS U Pa3BUTHS O0Y4YaIOIIMXCS CPEICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4eHHs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS. HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, ((OPMUPOBAHUS MUPOBO33PEHHUS U O0IIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha ypOBHE CpeHEero oOIIero oOpa3oBaHMs CPEJACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
nporpaMMe MO XUMHUU C y4€TOM CHeUM(PUKKA HAYKH XUMHUHU, €€ 3HAYCHUs B
MO3HAHUU TPHUPOABI U B MaTEPUANbHON XU3HMU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eaedl M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit denepanum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAKOUIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKAY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOTHEMJIEMOI YaCThI0 MHUPOBOW KYJIbTYphl, HEOOXOUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KU3HU KaxJI0ro wieHa ooOmectBa. CoBpeMEHHas XUMHSA Kak Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pElIeHHe



IJI00AJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSI YEJIOBEYECTBA — ChIPbEBOM,
HSHEPreTUYEeCKOM, MUILIEBOM, FIKOJIOTMUYECKOI 0€30MaCHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM C OOIIMMU ILEISIMU U TNPUHUUIAMU CPEIHEro OOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
0o0pa30oBaHus B pa3InYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHsS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COZIep>KaHusl KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAYKH: cHUCTEMa
3HAHUM M0 HEOPTaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XUMHUH) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3YyUYECHUH
npeaMera O00eCleyMBaeT BO3MOMKHOCTh PAaCCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHSATHN, 3aKOHOB U TEOPUIN XUMUHU.

CtpykTypa coaepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMHUpPOBaHA B MporpamMMe MO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO YydeOHOro marepuaia u 00YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW HAa  OMNpeNeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMUHM BEIIECTBA
paccMaTpHUBAaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHUYeCKHUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHUX U  DIIEKTPOHHBIX
npelncTaBieHuit o cTpoeHuu BemiecTB. CBeleHUs 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /10 CIOKHBIX OMOIOTMYECKH
aKTUBHBIX COEIMHEHMH. B Kypce oOpraHudeckoidl XWMHM TIOJy4arOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUsI O XUMHYECKOU CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEaKIIHH.

[lon HOBBIM yrjaoM 3peHHs B TpeaAMeTe «XUMHUS» 0a30BOro YpOBHS
paccMaTpHuBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs
TEOPETUYECKUA MaTepuall U (HAKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMHS» OOYYarOMIMMCSl TPEAOCTaBISETCI BO3MOXXHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOT0 3aKOHA C OOIIETEOPETUUYECKHX M METOJOJOTHYECKUX MO3ULIUH,
riyoke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA STOr0 3akoHa — OT
00001IaroIIe 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIIECH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX IpOTEeKaHus nomnojHsercas B Kypcax 10 m 11 xiaccos
AJIEMEHTAMH COJEPKAHUSA, HUMEIOUMMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON
XapakTep. OTHW 3HAHHWS CIOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
IPYrUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW M MPaKTH4eCKOU
NEATENIbHOCTU YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY



TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTUUYECKH OCMBICIMBATh MHGOpPMALUIO U
NPUMEHATh €€ I TONOJHEHUS 3HAHWUM, PEIIEHUS WHTEIUICKTYyalbHbIX U
AKCTIEPUMEHTATBHBIX MCCIIEIOBATEIbCKUX 3a7a4. B 1ie10M conepxanue yueOHOro
npeaMera  «XHUMHUS» ~ JAHHOTO  YPOBHS ~ WM3YyYEHUSI OPHUEHTHPOBAHO  HA
dbopmupoBaHue y oOy4arolmuXcs MHUPOBO33PEHUYECKON OCHOBBI [IJIsi TMOHUMAHUS
dbunocopckux uaeH, TaKMX Kak: MaTepHalbHOE E€JUHCTBO HEOPraHUUYECKOTO H
OpraHUYeCKOro Mupa, OOYCIOBJICHHOCTh CBONCTB BEIIECTB HUX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUWA NYyTEM OSKCIEPUMEHTa U
pelieHrs TPOTHBOPEUUM MEXAy HOBBIMH (dakTaMu U TCOPETHUUCCKUMHU
PEANOChIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TaK)Ke MpoOJieM COEpEeKEHUsI YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpUaOB.

B mnnaHe pemeHus 3agad BOCIUTAHMUS, PAa3BUTHUS U COLMAIM3AIUMU
o0ydJaromuxcs MPUHATHIE TPOrpaMMON MO XMMHUU TOAXOAbl K OMPENICICHUIO
COJIepKaHMs M TIOCTPOSHUSI TpeaMeTa MpeaycMaTpuBaroT (HOpMUpPOBAHHE
YHUBEPCAJIbHBIX YYE€OHBIX JCHCTBHM, UMEHOMMX 0a30Boe 3HA4YCHUE IS
pa3IUUHBIX BHJIOB JICATECIIBHOCTU: pEIIeHUs TmpoOjieM, TOHWCKa, aHajdu3a u
00paboTku nHGOpMaALIUKA, HEOOXOAUMBIX JIJISI TPUOOPETEHUSI OTIBITA TTPAKTUUYECKOM
U HCCIIEIOBATENIbCKON NIESITENBHOCTH, 3aHUMAIOIIEI Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOT'O OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus, MpU ONpeEeICHUN
COJIEpKATEIbHOM XapaKTEPUCTUKU LEJed W3Y4YeHHs MpeIMeTa HalpaBJICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAIULIMOHHO NpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKd KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJMYECKON TOYKH 3PEHUS TaKOW MOAXOJ K OMNPENCICHUIO LEJIEH H3YYCHUS
IpeMETA SIBJIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pPEHHUS TJABHBIMU LEISMH H3Y4Y€HHUs MpeameTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xJ1.) siBsIIOTCS:

e (QopMmupoBaHHE CHUCTEMbl XHMHYECCKHX 3HAHUH KaKk  BaKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble TIOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE $SI3bIKA HAyKH, YCBOCHHE M IOHMMAHHE CYIIHOCTH JOCTYITHBIX
00001IIeHnII MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpPHUEH
UX Pa3BUTHUA U CTAHOBIICHUS,

e (opmupoBaHHe U pa3BUTHE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKInuid, HEOOXOMUMBIX IS TPHOOPETCHUS
YMEHHN OPUEHTHPOBATHCSI B MHUPE BEIIECTB M XHUMHUYECKHUX SBJICHUM,
MMEIOLINX MECTO B MPHUPOJIC, B TPAKTUUECKON U IMOBCEAHEBHOM KU3HU;



® pa3BHUTHE YMEHUU U CITIOCOOOB JACATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHUYECKOTO O3KCIEPUMEHTAa, COOJIOICHUEM TPaBUI
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepkaTellbHas XapaKTePUCTHKA IeIeH U 3a1a4d U3ydeHUs
MpeaMeTa B MIPOrpaMMe 10 XUMHUH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeaHero ooOmiero odpazoBanus. CeroaHs B
MpETNoJJaBaHud ~ XUMHH B OOJIbIIEH  CTEMEHH OTHAETCS  TIPEIIIOYTCHUE
MPAKTUYCCKONH KOMIIOHEHTE COJACp)KaHUs OOYy4YCHHS, OpPHUCHTHUPOBAHHOH Ha
MOJITOTOBKY BBIMMYCKHUKA 0011e00pa30BaTeIbHOM OpraHU3alliy, BIAJCIONIETO HE
HAaOOpOM 3HaHWH, a (PYHKIIMOHAJIBHOH TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMCHHUSAMHU aKTUBHOTO TIOJYYCHUS 3HAHWM W MPUMCHEHUS WX B PEAbHOU >KU3HU
JUTS pEIICHUS TTPAKTUYCCKUX 3a/1a4.

B cBf3M ¢ 3TUM mNpu H3YYCHUH TMpeaMeTa «XHMHS» JOMHHHUPYIOIICE
3HAa4YeHHE MPUOOPETAIOT TaKKeE IeNIN U 3aa9H, KakK:

ajanTamnys 00y4JarouuXxcsl K YCJIOBHSIM JUHAMHYHO Pa3BHBAIOLIETOCS MUpa,
dbopMHUpOBaHWUE  WHTEUICKTYyaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITCIBHOMY TPHHITHIO TPaMOTHBIX
PEIICHU B KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUSAX, CBI3aHHBIX C BEIIECTBAMHM M HX
IPUMCHCHHUEM;

dopMupoBaHUE Yy OOYYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYECBBIX
KOMIICTCHIINI), WMCIOINX YHHBEPCATbHOE 3HAUCHHWE IS Pa3jIMYHBIX BHUIOB
JESTeNLHOCTH: PElICHHs Mpo0JieM, TIOMCKa, aHalu3a U o0paboTKu MH(MOpMAINH,
HEOOXOJMMBIX JIJIsi TPUOOPETEHHUS] ONbITa JEATEIBHOCTH, KOTOpas 3aHUMAacT
BAXHOE MECTO B I[IO3HAHWUM XHWMHH, a TaKXKe [UIsI OIEHKH C TO3UIUM
DKOJIOTUYECKOW OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHX
IPOIIECCOB HA OPTaHW3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YyJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIbHO TPHOOPETATh HOBBIC
3HAHUS 110 XUMHUU B COOTBETCTBUH C KHU3HECHHBIMHU MOTPEOHOCTSAMH, UCTIOIB30BATh
COBpeMeHHbBIE MH()OPMAIIMOHHBIC TEXHOJOTUH IS TIOMCKA M aHaliu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEPIKAHMS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJICHUS, HAOTI0AATeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOUMBI, B YAaCTHOCTH, NMPHU IUTAHUPOBAHWW U TPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCTIMTaHWE Yy oOOydalmuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPaBICHHOCTA XWMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MpOoOIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHS YHEPTETUISCKUX PECYPCOB U
COXpaHEHHUS] TPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHONICHHSI K TIPUPOJE U CBOEMY 3J0POBBIO, a TAaKKe MPUOOPETEHUS OTBITA
WCIIOJIb30BAHUS TOJYyYEHHBIX 3HAHWW IS TPUHATHS TPAMOTHBIX PEIICHUU B
CUTYaIUSX, CBA3aHHBIX C XHMHUYECCKIUMU SBIICHUSIMH.



B yueOHOM mnaHe cpenHero o0miero oOpa3oBaHUs MNpPEeAMET «XHUMUS»
6a30BOTr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHoW obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETBI».

OO611ee 4ncno 4acoB, OTBEAEHHBIX JUIsl U3YUEHUS! XUMUU, Ha 0a30BOM YpPOBHE
cpeaHero obmiero oopaszoBanus, coctapisier 68 yacoB: B 10 kmacce — 34 yaca (1
yac B Heaenro), B 11 knacce — 34 yaca (1 yac B HeAemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCcKO XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB W MaTepualoB. Teopuss CTPOCHHUS OPTraHUYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE Mo0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BemecTB. [ oMosorus, wu3omMepus. XuUMUYECKas CBSI3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBienue o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHUYeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHAIBHBICE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUCHUsI BEIIECTB M WX IPEBPAIICHUI:
O3HAaKOMJIEHHE C O00pa3laMu OpPraHUYeCKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OTHMCaHNe JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYCCKUX BEIECTB
pU HarpeBaHuu (T1aBiieHre, OOYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (U3MUECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJyYeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATAllUd, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmetunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMS, TOMOJIOTUYECKUN psAll. ALlETHUIICH
— TMPOCTEUIINKA TPECTABUTETh AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUApATAIUH,
TOpPEHHUs] ), IOJTyYeHUE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TaJoreHupOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U TMpUMEHeHue. 1o.1yon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue ceoucmea  (peakyuu
2AN02eHUPOBAHUS U HUMPOBAHUs), NONYYeHue U npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTHyeckasi CBA3b MEXAYy YIVIEBOJAOPOAAMH, MPUHAJICKANIMMU K
Pa3JIMYHBIM KJlaccam.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHeiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUN, KaTaluTUYecKui), muposu3. IlIpoaykTs
nepepadoTku He(TH, UX NIPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOJYKTHI €r0 NepepadOTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHME C 00pa3lamMu IJJacTMAcC, Kay4yKOB M PE3UHBI, KOJUJICKIUH
«Hebtb» u  «Yromb», MOIEIUPOBAHHE  MOJICKYJ  YIJIEBOAOPOJAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYYEHHE ITUIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrnie 3agaun.

Bobluncienuss 1mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOMCTBAa (pEakiuu C aKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpOAHBIE CBSA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJI0BEKA.

MHOroatoMHbl€  CHHUPTHI. JTUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO IIEIOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimnepuHa U dTHICHTJTUKOJIS.

@deHo: CTpOGHHME MOJEKYNbl, (U3UYEeCKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpnerunpl U kemowusl. Dopmanbieruj, aleTAIbIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKILINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCyCHasi KHCIIOTBI: CTPOCHUE, (PU3MYecKrue U XUMUYECKHE CBOMCTBa (CBOMCTBA,
olmiue JUIs Kiacca KUCIOT, Peakius 3Tepu(uKalim), NoJydeHue U MpuMEHEHHeE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK IMPEACTABUTENM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbLIa KakK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBUE.

Cnoxuble >(QUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.

VYraneBonpl:  coctaB, KiaccuuKanus ~— yrieBoaoB  (MOHO-, IU- H
nonucaxapubl). ['1I0ko3a — npocTennii MOHOCaXapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
runpokcuom Mmeau(ll), oxuciaernne ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IMPUPOJE, NMPUMEHEHUE,
ouosiornueckas posib. @orocunte3. OpykTo3a Kak U30Mep TIIHOKO3bI.




Kpaxman u nemnono3a kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmalia U
1neutoa03bl.  dU3MYeckue HW XUMUUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCNEpUMEHTAJIbHBIE METOAbl HW3YUYCHHUSI BEIIECTB M WX MPEBpAILCHUI:
MpOBeJICHNEe, HAOIOJICHHE M ONHUCAHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcunom wMenu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJCHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
POBEICHUE MTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrnie 3agaun.

Boluncnenuss 1mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl, 00BbéMa,
KOJIMYECTBa MCXOJIHOTO BEIIECTBA WM MPOJAYKTA PEaKIMU MO M3BECTHBHIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoiepKaIiue OpraHnuecKue CoeTMHEHMUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble opraHuyeckue coeauHeHus. Ouzndeckue
U XUMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha mpuMepe THIuHA). buonorudeckoe
3HaYCHUE aMUHOKHUCIIOT. [lenTumpl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpPHbIE coeauHeHus. [lepBuunas,
BTOPUYHAS M TPETUYHAs CTPYKTypa OeIKoB. XHWMHUECKHE CBONCTBAa OEJIKOB:
TUIPOJIN3, IeHATypallls, KaueCTBEHHbIE PEakIuU Ha OeNKu.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YYEHHS BEUIECTB M WX NPEBpalllCHUN:
HAOJIIO/ICHUE W OMHMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAlMs OEIKOB MpH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNHN, CPEAHSAS MOJIEKYJIApHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAIIbHBIE METOAbl W3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJICHHE C oOpa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU U3YYEHUU OPraHUYECKON XMMHUU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHBIX MOHSTHUMI, TaK WM MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT O [[UKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
3aKOH, TEOPHsI, aHAJIN3, CHHTE3, KiIacCU(pUKAIUA, IEPHOJUIHOCTh, HAOIIOACHHE,
HU3MEPEHUE, IKCIEPUMEHT, MOAECITUPOBAHUE.

®usnka: MaTepusi, JHEprusi, macca, aToM, OJJIEKTPOH, MOJIEKyIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3NYECKHUE BEIUYMHBI U €AMHULIBI UX U3MEPEHUS.



buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dorocuHTe3, OMONOTMYECKHM AaKTHBHBIC BemlecTBa (OENMKH, YIIIEBOABI, JKUPBHI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
PECYpCHI.

TexHomOrus: MHIEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIIUE CPEJICTBA, JIEKAPCTBCHHBIE M KOCMETHYECKHE MpemapaThl, MaTepHallbl U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMu4eckud anemMeHT. AtoMm. Aapo aroma, W30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYECKUE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUs JJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTYpAITUS ATOMOB.

[Tepuonunueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBs3b MepUOIMYECKOTO 3aKkoHa U [lepmoamdeckoil cucTemsl
xuMuueckux aeMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XUMHYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB IO TpPyNIaM U MEPUOJAM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B pa3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XHMHYECKOH CBA3U
(KOBaJIEHTHAsl HEMOJIIPHAsT M TOJIApHAsl, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHUs KOBAJCHTHONW XHMHYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-
akienTtopHeiii). Bomopoanas cBsi3b. BaleHTHOCTh. ODJIEKTPOOTPULIATEIHLHOCTD.
Crenenb okucneHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAIIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonaTne o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBHIL.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHWYECKUX BelecTB. ['eHeTnueckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K Pa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Krnaccudukammss — XMMHYECKHX — peakIuid B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHUH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakuun. XuUMHYECKOe paBHOBecue. DakToppl, BIUAIONIME HA COCTOSHHE
xumuueckoro paBHosecus. [Ipunuun Jle [laTtense.



DnekTponauTnyeckas aqucconuanus. CuiibHbIE U c1adbie 35ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, [ETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
nemoHctpauus Tabmun «llepuoanyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJeNeld KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHue AEMOHCTPAIIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (Pa3JI0KEHHUE MEPOKCHIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAIM3aTOpPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUud HOHHOrO OoOMeHa),
POBEICHUE MPAKTUYECKOU paboThl «Bnusinue paznudHbiX (akTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIAN.

PacuétHnlie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM TIOHSTUSI «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenue HemeraiuioB B llepuoamyeckon  cucreme
xumudyeckux asnemeHToB JI. M. MeHueneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauloB (Ha TMpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajlOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COeAUHEHUH  (OKCHJOB,
KHUCJIOPOJICOAEPKAIINX KUCIOT, BOJOPOIHBIX COCTMHEHU ).

[IprMeHeHne BaXXKHENIINX HEMETAJIIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxenue meramnoB B Ilepuoguueckont cucreMe XUMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. O6mme guiznueckre cBoicTBa MeTauioB. CriaBbl METAJUIOB.
DJIEKTPOXUMUUYECKUMN Psijl HAMPSHKEHUM METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEUILIMX META/UIOB (HATPUM, Kalul, KaJbIWH,
MarHui, aJlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCAMHCHMUIA.

O6mwme crocoObl ModydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPAILLCHUI:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/1ad, HAOJIOJCHUE U OIKCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJECHCTBHE TUJIPOKCH]IA aFOMUHUS C PAacTBOpaMu
KHUCJIOT U 1IEJI0YEel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaum.

PacuéTter maccel BemecTBa Wi 00BbEMA ra3o0B MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacyéThl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB pPEaKIUH, €CIU OJHO
W3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb



Ponp xumMum B 0OecriedyeHUU SKOJIOTUYECKOM, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHSATHE O HAay4YHBIX METOJAX IMO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXKHEUIIHUE CTPOUTEIIbLHBIC
MaTepruayibl, KOHCTPYKLUHOHHBIE MATEPUANIBI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaNIbl Ul JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC
yInoOpeHus.

XUMHSL U 3J0pOBbE 4YEJIOBEKA: IIPABUJIA MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS MpernapaToB OBITOBON XUMUH
B MOBCEJIHEBHOU KU3HMU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus  MeXnpeaMETHBIX  CBA3€d MpU  HU3YYCHUH  oOmer u
HEOpraHmyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJb30BAHUE KAK
OOIIMX ECTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: HAay4dHBIM (pakT, rumoresa, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, Kilaccuukamus, TMEePUOJAUIHOCTb, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHUE, SBJICHHUE.

®dusuka: Marepus, JHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaJAUOAaKTUBHOCTb, MOJIEKYJIA, DJHEPIE€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, (PU3MUYECKUE BETUUYMHBI U EAUHUIIBI HX
U3MEPEHHUs], CKOPOCTb.

buonorusi: kieTka, OpraHu3M, OJKocucTeMa, Ouocdepa, Makpo- W
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpanbl, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOMAeMbIe, TOILIIUBO,
pecypchl.

TexHonorus: XuMHU4YECKasi MPOMBIILICHHOCTb, METAJLUIYPIUsi, IPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOACTBO, NUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPEenaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEpPUAJIOB,
3JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa30oBaHus SBISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BIJIEIEHBI CIEAYIONINE COCTaBISIOUIUE:

OCO3HAHUE OOYYAIOIIUMUCS POCCUHCKOW TPaKJAHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIENICHHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJUIINI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCs PYKOBOJCTBOBATHCA B CBOEH
JESATeIbHOCTH II€HHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMUUYECKOr0o 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH JKU3HECHHBIC IIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS NpeameTa «XUMHUS» JTOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATENBHOW JCSTENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMU POCCUICKOTO TPa)XJAAHCKOTO OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMeTa «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTUYECKON JIEITEIbHOCTH
OoOy4JarommXxcs M0 peaju3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYITMOHHBIX MPaB M 00SI3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COIMAIbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTA IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU yUEOHBIX W TMO3HABATEIBHBIX 3aJ1a4, BBHIMIOJTHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TMPUHUMATh MOTHBBI, HAMEpPEHHUs], JIOTUKY H
apryMEHTbI JPYTUX IMPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HAacCJEAUIO
OTCYECTBCHHON XUMMH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHHUSI XMUMHUHU, OCO3HAHHUS TOTO, YTO JOCTIKCHHUS HAyKW €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIONEHUHM, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

MHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U MOCIEAYIOIIEM
aHanau3e MH(POpMAIMU O MEPEAOBBIX JIOCTUKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHME TIOCIEICTBUH ITHUX
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

NMOHUMAHMsI IIEHHOCTEeW 370poBoro W Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

cOOJIFO/ICHUST TIpaBUJI OE€301aCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
NOBCEITHEBHOM KM3HU U B TPYAOBOM IESATEIbHOCTH;

NOHUMAHMSI UEHHOCTH TMPaBUJI HWHIAWBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOiaeHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATEIbCKOM
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrHMX BHJIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3aaad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMuHOTO Poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyAa U pe3yJibTaTaM TPYJI0BOW JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOM TpaeKTOpUHU
oOpa3oBanus, Oyaymiedt mpodeccun W peanu3anuu COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) PK0JI0OrM4eCcKOro BOCIIMTAHMS:



HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K MPUPOJIE, KaK HMCTOUYHHUKY
CYyILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHUMAaHUS TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM, BIUSHUS
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJIHON U COLIMAIBHOM CPEJibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHHM IS
pelIeHns BOPOCOB PAllMOHAIBHOIO PUPOAONOIb30BaHNUS;

AKTUBHOIO HENPUATUA JCHUCTBUM, IPUHOCALIMX BpPEN OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHsS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTHYECKUE
MOCJIEICTBUS NMPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmnbITa NeSTENbHOCTH HKOJIOTHYECKOH HaIpaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKEe, CIHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GopMHUpPOBaHUHU PAIMOHATIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpEe/ICTaBIIEHUsI 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJbI U YEOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIEHHOCTH WM BAXKHOW pOJIU B
CO37IaHUM HOBOM 0a3pl MaTepUAIBHOU KYJIbTYpbI, PEHICHUU TI00aJbHBIX POoOIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIICBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCIEIIHOTO TpyJa U SKOJOTUYECKH KOMQOPTHOM JKU3HM KaXIOTo YJIeHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUsl CYHUIHOCTH METOJOB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAHHBIEC 3aKIIOUYECHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeCa K MO3HAHUIO U UCCIIE0BATEIbCKON 1S TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeSATEeIbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOCHUS y4eOHOTrO MpeaMera «XuMHus» Ha
YPOBHE CPEeIHETO 00111eT0 00pa30BaHUs BKIIIOYAOT:

3HAQYMMBbIE  JUIA GbopMHpOBaHUS  MHPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHbIC) OOIICHAYYHbIE TOHSATHUS, OTPaKAIOIINe
[EJIOCTHOCTh HAYYHOH KapTUHBI MHpa H CHEHU(PUKY METOJOB IO3HAHUS,
HCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepws, BEIIECTBO, SHEPTHs, SBICHUE,
MpoLece, CUCTEMAa, HAYYHbIA (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEA0BAHNE, HAOMIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTue);

YHHUBEpCaIbHBIE yueOHbIE ACHCTBHs (TO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (G yHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaromxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSI M YHUBEpCAJIbHbIE YueOHbIE
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEHUCTBUSIMU.

OBJajnenue YHUBEPCAJIbLHBIMHU Y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JeHCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOSITeIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJbTATHI A€STEIBHOCTH C MOCTAaBICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUM;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KIAacCH(PHUKAIIMU BEIICCTB M
XUMHWYECKUX PEaKIU;

YCTAaHABJIMBAaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXIY H3yYa€MbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIYKTHUBHbBIC, IO
aQHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B paccMaTpHUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUSI;

MPUMEHSATh B MPOIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUH CUMBOJNYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30OBBIBATH MOJIEIBHBIC MPEICTABICHUS — XUMUYECKUU
3HaK (CHMBOJI) »JJIEMEHTa, XuUMUueckas Qopmysa, ypaBHEHHE XUMHYECKOMN
peaKkiui — TPU PEHICHUH YYEeOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEACTaBICHUS VISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB U3Y4YaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQJICTh OCHOBAaMH METOJOB HAy4YHOTO ITO3HAHHS BEIIECTB W XHUMHYCCKUX
pEaKLHnii;

(GbopMyTHpPOBATh LU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBICE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBACMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS U  TPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOATh 332 XOIOM
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €T0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEICKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJI0OB PEIICHHWS NPAKTHYCCKUX 3a7a4, NPUMCHCHHUIO Pa3InIHBIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unpopMmaumeii:

OPUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJISIpHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IPEJICTaBIICHUS, KPUTHYCCKHU OILICHUBATh e JIOCTOBEPHOCTH u
HENPOTUBOPEUUBOCTD;

(dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU TOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIONHEHUS y4eOHBIX 3ajad
OTNpeeIEHHOTrO TUIIA;

npUOOpEeTaTh OMNBIT HCIOIB30BAHUA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeICTBa Mpu pabore cC
XUMHYECKOW HHGpOpMalMe: MPUMEHITh MEXIpeaMeTHble (pu3nyeckue W
MaTeMaTUYEeCKre) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HATJISITHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMM

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ Iuajora W/win
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyTHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TPE3CHTAIMEH PEe3ylIbTaTOB IMO3HABATEIBHON NEATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TIPU BBHITTOJTHCHHUH
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaTH3allii y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM TPOBEIEHHBIX HCCICAOBAHUN MYyTEM COTIACOBAHUS TIO3UIUN B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgyaieHUe YHMBEPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
HESATENbHOCTh, ONpeaensas €€ Lelu M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuUTM JIEHUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHAJIU3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XAMHSI»
OTpaXKaroT:

c(OpPMHUPOBAHHOCTh  MPEACTABICHUA O XHMHUYECKOW  COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUU B TO3HAHUU SIBJICHUU
npupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIISHUS MPAKTUYECKUX 3a71ad
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpexne;

BJIaJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUH DJIEMEHT, aToOM, DJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpalEHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, VYIIAEPOIHBIM CKeleT, (yHKIMOHAIbHAS TpyIIa,
pauKaj, U30MEPUs, U30MEPBI, TOMOJOIHYECKUN P, TOMOJIOTH, YIIE€BOJOPOIBI,
KHCJIOPOJA M a30TCOJEPIKALIUE COEAUHEHUS, MOHOMEDP, MOJMMEP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IIOHUMAaHWUS IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SBJICHUN, (PAKTOIIOTMYECKHE CBEJEHUS O CBOWCTBAaX, COCTaBe, TMOJIYyUYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIBbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC TMPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IMOHITHS TPHU
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOMN)
dbopMyn OpraHMYECKMX BEIIECTB W ypPaBHEHHWA XWMHUYECKUX PpEaKIIuil,
W3rOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHMX BEHIECTB [JI WJUIKOCTPALIMU HX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;



c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIACcCy/Tpynne COeQUHEHUN (yrieBOAOPOAbl, KHUCIOPOA U a30TCOAEpIKaLIue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematnueckoit Homenkiatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMEJIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, NPOINWICH, alleTUJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTE€ApUHOBAsI KUCIIOTA, IJTI0K03a,
dbpykTo3a, Kpaxmall, HeJUI0I03a, TJIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbI XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAaHHOCTb ~ YMEHHMH  XapakTepu3OoBaTh  COCTaB, CTPOEHUE,
dbu3MYecKkue MU XUMHUYECKHME CBOWCTBA THUIMYHBIX TMPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEIIeCTB (METaH, 3TaH, JITWJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIMKOJb,
IMIEpUH, (EHOJ, aleTalbJeTHl, MypaBbUHAsI M YKCYCHasl KHUCIJIOTHI, TJIFOKO3a,
Kpaxmal, IeJIJIF0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh TCHETHYECKYIO
CBS3b MEXKIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UICTOYHUKH YTIIEBOAOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
PaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakuud MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIAHBIX
BEIIECTB WJIH MPOTYKTOB PEAKIINH );

chOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HaYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEUIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XWMHYECKUE 3HAHWS JJIsl TPUHATUSA pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOATH MIPaBUIIa MOTH30BAHUS XHMHUYECKOM
MOCy/IoM U J1Ta0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUia OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMHU IO BBIOJIHEHUIO J1A0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIpEBpalEHUs] OPraHUYECKUX BEIIECTB IPU HArPEBAHUHM, MTOJTYYCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAuE€CTBEHHBIE PEAKIMU OPraHUYeCKUX
BEILIECTB, JIeHaTypalusi OEJIKOB MpH HArpeBaHUM, I[BETHHIE peaklnu OEJIKOB) B



COOTBETCTBMM C TMpaBUJaMU TEXHUKM O€30MaCHOCTH MpuU OOpalieHUuu C
BELIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3alHMCH YPAaBHEHHUH COOTBETCTBYIOLIUX
peakuuid ¥ GOpMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJIydYaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHpopmaiuu, lHTepHeT u aApyrux);

chOpMUPOBAaHHOCTh  YMEHHMM  coOJroAaTh  TpaBuja  AKOJOTHYECKHU
1[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXalolleld MPUPOIHON Cpenbl, 0OCO3HABATh
OMACHOCTh BO3JEHCTBUS Ha KHUBbIE OPraHMW3Mbl OMNPENEAEHHBIX OPraHUYECKHX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALEHUST HX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUtsi 0Oy4YaoIIUXCSl ¢ OFPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHMS BEIIECTB U
XUMHUYECKUX SBICHU;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.

11 KJIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsI Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUM B TO3HAHUHU SBJICHUH
npupoabl, B  (GOPMHUPOBAHWUK MBIIUICHHS M KYJbTYPHl JIMYHOCTH, €€
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsL PEIISHUS MPAKTHYSCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M NPUPOITHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKUH BJEMEHT, aToM, M30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMYECKAs pelIéTKa,
TANBl ~ XMMUYECKUX  PEAKIUMWA, PACTBOP, DJICKTPOJUTHI,  HEIJIEKTPOJIUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpHs
AJICKTPOJIMTHYECKON aucconumanuu, nepuoaunyeckuii 3akoH . M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHUYECKHX SIBICHUU, (PAKTOJIOTHYECKHE CBEJCHHS O CBOMCTBaAX,



COCTaBe, MOJIyYeHUH U 0€30M1aCHOM HMCMOJIb30BAaHUN BaXKHEHIIMX HEOPTAHUYECKUX
BELLIECTB B OBITY M MPAKTUUYECKON 1€ATETbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU TMOHATHM,
YCTaHAaBJIMBaTh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOUIME ITOHATHS MPH
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHHUW HCIIOJIB30BaTh XUMHUYECKYIO) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW  XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTb, HETANIEHAs! U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJeHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAX HEOPTaHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHAaBIIUBAaTh MIPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeaeiaEHHOMY Kiaccy/rpymre
COEIMHEeHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PaCKpBIBaTh CMBICI IEPUOJUYECKOrO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOLYI0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX dieMeHTOB 14 mnepuonos Ilepnoauyeckoil CUCTEMBI
xuMudeckux djemeHtoB JI. M. MenngeneeBa, MCHOIB3ys MOHATHSA «S-, P-, d-
JJIIEKTPOHHBIE opoutaim, «OQHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
1o nepuojam u rpynmnam llepuoandeckoi cucTeMbl XUMMHYECKUX 3J1eMeHTOB /[]. U.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  oOOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHMsS KJIacCU(ULIUPOBATh XUMHUYECKUE DPEAKIHMU I10
pa3IuMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMI COCTaBJISTh YPABHEHUS DPEAKIHM pa3mMyHBIX
TUIIOB, IOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKUUN HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHLA;

c()OPMHPOBAHHOCTh yYMEHUH MNPOBOAUTH PEAKLUMH, IOATBEPKIAIOIINE
KA4EeCTBEHHBIM COCTAaB pPAa3JW4YHBIX HEOPraHMYECKMX BEIECTB, pPAaCIO3HABAThH



OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBaThb CYHIHOCTH  OKHCIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEJACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
3TUX PEAKLUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XHUMHUUYECKHE MPOIIECCHI,
JieXKaIue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUNM 00 OONIMX HAYyYHBIX MNPUHIMUMNAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS C HCIOJIb30BaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO A(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COOJTFOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuja OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBITOJHEHUIO JTa0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3oXKeHUEe MEepPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENIEHNE Cpeabl pacTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3TUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW pEaKIlnH,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMM Ha Cyiab(dar-, KapOoHAT- H
XJIOpDUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3aJa4 IO
teMaMm «Metamie» U «Hemeramibl») B COOTBETCTBUHM C NIpaBUIIAMH TEXHUKHU
0e30IacHOCTH TIpU OOpaIlleHUH ¢ BEIIeCTBAaMU U J1a0OpaTOPHBIM 00OpYAOBaHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKIUi U (POPMYyJIHpPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHUH KPUTHYECKU AHAIM3UPOBATH XUMHUUYECKYIO
uHbOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWjIa  JKOJOTUYECKH
1IEeJI€CO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbS U OKpPY’KaroUIeHd MPUPOIHOU Cpelibl, OCO3HABATH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax cHnocoObl YMEHBLIECHUS H
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;



JUIsl OOYYarOIIMXCS ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI: YMCHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XAMHUYECKUX SBICHUM;

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns s 3amucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJJACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HaumeHnoBaHue pa3ieioB u (uu¢posbIie)
n/n TeM NMPOrpamMMbl Bcero Kontpoabnere | IpakTuieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pasnen 1. TeopeTnueckue 0OCHOBbI OPraHM4YeCKOM XMMHH
[Ipenmer OpPraHUYECKON
11 XUMUU. Teopuss  CTPOCHHS 3
' OpraHUYeCKUX COCIUHCHUN A.
M. bytieposa
Wroro no pazneny 3
Pa3zneu 2. YriieBoaopoabl
21 [IpenenbHblE  yTIE€BOIOPOIBI 2
— QJIKaHbI
Henpenensubie
2.2 YTJIEBOJIOPO/IBI: aJIKEHBI, 6 1
aJKaJIuEHbI, aJIKUHBI
23 ApoMaTudeckue 2
YIJI€BOAOPOIbI
[Ipuponusie WCTOYHUKHU
2.4 yTJIEBOJIOPOJIOB 51 150.¢ 3 1
nepepaboTKa
Wroro no pazneny 13

Paznen 3. Kuciiopoacoaep:kanue OpraHn4ecKkie coeIuHeHus

3.1

Crouptel. DeHon

3




Anpaeruael. Kap6onoBbie
3.2 7
KUCIOThI. CI105KHBIE 3UPBI
3.3 Yrneroabl 3
Uroro no pazneny 13
Paznea 4. A3oTcoaepxxaniue opranudecKkre coeIMHEeHUsI
41 AMWHBI. AMUHOKUCTIOTHI. 3
benku
Wroro no pazneny 3
Pa3zaed S. BeicOkOMO/IeKY/JIsIpHbIE COeIMHEHUSs
51 [Tmactmaccsl. Kayuyku. 9
Bosokna
Wroro no pazneny 2
OBUIEE KOJIMHECTBO YACOB I10 34

ITPOTPAMME




11 KVIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne i/ HauMeHoBaHue pa3iesioB 4 TeM (undposbie)
NMporpamMmabl Bcero Kontpoaeusie  IMpakruicciue o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypebi
Paznea 1. TeopeTrnyeckne 0CHOBbI XMMHHU
Ctpoenue aTOMOB.
[Tepnognueckuit 3aKOH u
1.1 [lepuonuueckas cucTema 3
XUMHYeCcKuX najaemeHToB J[. W.
MenneneeBa
19 Ctpoenue BEIIIECTRA. 4
MHoroo0pa3ue BEIIeCTB
1.3 XUMHUYECKHE PEAKIINHT 1 1
Utoro no pazneny 13
Paznea 2. Heopranuveckasi XuMusi
2.1 Mertamibl 6 1
2.2 HemeTamisr 9 1 1
23 CBs3b HEOPraHUYECKUX u 2
OPraHUYECKUX BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus ¥ )KU3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB TIIO 34 5 3

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
° T U BbI
Jr:in Tema ypoka Beero KonTpoabubie | IlpakTudyeckue 1/133{[‘?61?1/[7[ oﬁp:f;oq];ggen:nme
padoThI padoThI pecypebi
[Ipenmer OPTraHUYECKOMN
1 XUMUHM, €€ BO3HUKHOBCHHUE, 1
pa3BUTHE U 3HAYCHUE
Teopus CTpOEHUA
o | OPraHHYecKuX COEIMHEHUN A. 1
M. byrtnepoBa, €€ OCHOBHBIE
MOJIOKEHUS
IIpencraBnenue 0
KJIaccu(UKaIMM OPraHUYEeCKUX
3 | BELIECTB. Homenknarypa 1
(cuctemaTuyeckas) u
TPUBUAJIbHBIC Ha3BaHUS
OpraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHE, 1
TOMOJIOTHYECKUN PsilL
5 MetaHn 1 3TaH — IPOCTEUIIINE 1
IIPEACTABUTEIIN AJIKAHOB
5 AJIKUeHH: COCTaB M CTPOCHHUE, 1
CBONCTBA
7 OTWJleH ¢  [OpONWieH — 1

MPOCTEUIINE  TPEACTABUTEIN




AJIKCHOB

[Ipaktuueckass pabora Ne 1.
«lTonyuenune JTUJIEHA 51
U3y4YECHHUE €r0 CBOWCTB)

Ankanuensl. byranuen-1,3 u
MeTunoytaaueH-1,3.
[TonyuyeHne CHUHTETHUUYECKOTO
Kay4yyKa U Pe3UHbI

10

AJKWHBI: COCTaB U
0COOEHHOCTH CTpOEHUA,
TOMOJIOTUYECKUN pAn.
AuetwieH — HOpOCTEHIINI
IPEACTAaBUTEIb AIKUHOB

11

Beruucnenus 1o YPaBHCHHUIO
XHUMHYECKON pPCaKnmu

12

Apenbl: O€H301 W TOJYOI.
TOKCUYHOCTh APEHOB

13

I'enetnueckas CBSI3b
YTJIEBOJOPO/IOB,
MPUHAICKAIIUX K pa3TUYHbIM
KJjaccam

14

[Ipuponusie VICTOYHUKU
YTJIEBOAOPOJIOB:  MPUPOIHBIN
ra3 W TOIyTHbIE HEPTIHBIC
ra3pl, HeQTh W TPOMYKTHI €€
nepepadoTKu

15

[Ipuponusie WCTOYHUKHU
YIJIEBOAOPOJIOB:  MPUPOIHBIN




ra3 W TOINyTHbIE HEPTIHBIC
ra3pl, HeTh W TPOMYKTHI €
nepepaboTKu

16

Kontponenas  pabGora 1o
paszzeny «YTIeBOIOpOIAb»

17

[IpenenbHbie OJTHOATOMHBIE
CIIUPTHI: METAHOJ M HTaHOJL
Bopoponnas cBs3b

18

MHoroaToMHbI€ CIIUPTHI:
OTHUJICHIJIMKOJIb U TJIMLCPHUH

19

deno: CTPOCHUC MOJICKYIJIbI,
(1)I/IBI/I‘{€CKI/I€ n XUMHYCCKHC
CBOﬁCTBa, IMPUMCHCHHC

20

Anpneruanl: GopManbaeTUl U
aretajablaerua. AneTod

21

OMHOOCHOBHBIE  Tpe/eTbHBIC
KapOOHOBBIC KHUCJIOTHI:
MypaBbUHAs U YKCYCHAsI

22

[Ipaktuueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»

23

CteapuHoBass M  OJICMHOBas
KHUCJIOTBI, KaK MpeICTaBUTEIN
BBICIITUX KAPOOHOBBIX KHCIIOT

24

Mpbuta Kak COJIM  BBICIHINX
KapOOHOBBIX  KHCJOT,  HUX
MOIOIIIeE IEHCTBUE

25

CioxHble 3¢upbl Kak




MIPOU3BOJHBIC KapOOHOBBIX
KUCIIOT. ['Maponu3 CIOKHBIX

3¢upoB

26

Kupsr: TUIPOJIN3,
OpUMEHEHHe, OuOoJOrhuyecKas
POJIb KUPOB

27

YrieBoap!: COCTaB,
kinaccudukamus. Baxueitmue
IIPEACTaBUTEIIN: IJIFOKO034,
bpykTO3a, caxaposa

28

KanMaJI n OeI0JI03a Kak
IMPUPOAHBIC ITOJIUMCPBI

29

Kourponenas  paGora  mo
pazzeny
«Kucnopoacoaep:xaiine
OpraHMYecKHe COEIUHECHUS/
Bcepocculickas mpoBepodHast
pabota

30

O6mas XapaKTEPUCTUKA
a30TCoCpKAINX
OpraHUYECKUX COCAMHECHHUHN /
Bcepoccuiickass npoBepouHas
pabora

31

AMUHBI: METHUJIAMHUH U aHUIWH

32

AMHUHOKHCIOTHI Kak
aMm(pOTepHBIE  OpPraHUYECKUE
COEIMHEHMS, 150:4
OHOJOrHYEeCcKOe 3HA4YCHUE.




IlenTuaml. beaku
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE
COCIUHCHUSA

Kak

OCHOBHBIE TOHATHS
33 | BICOKOMOJIEKYISIPHBIX
COEeIMHEHUN

XUMHNHU

OCHOBHBIE METOJBI
BBICOKOMOJICKYJISIPHBIX

34

Kay4yKH, BOJIOKHa
b

CHHTC3a

COEIMHEHUH. IInacTMmacchl,

OBUIEE KOJIMHECTBO YACOB

110 ITPOI'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

Kosun4ecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yUYeHMsI

JIEKTPOHHBbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUIN DJIEMEHT. ATOM.
OnexkTpoHHass  KOH(MUTrypauus
aTOMOB

[Tepnognueckuit 3aKOH u
ITepnonnueckas cucTeMa
XUMHYECKUX 371emMeHToB [, U.
MenaeneeBa, HX CBSI3b C
COBPEMEHHOM Teopuen
CTPOCHUSI ATOMOB

3aKOHOMEPHOCTH  M3MEHEHUS
CBOMCTB XUMHYECKHUX
DJIEMEHTOB M HUX COCIMHEHHUU
o TrpynnaMm M IepUojiam.
3HaueHue MEePUOIUYECKOTO
3aKOHA ¥ CUCTEMBI XUMHYECKHUX
anemenToB .M. MenneneeBa B
pPa3BUTHHU HAYKH

Ctpoenue BEIIIECTBA.
XuMH4yecKasi CBs3b, €€ BUJIBI;
MEXaHU3MBbI oOpa3zoBaHUs
KOBAJICHTHOU CBSI3U.
Bopoponnas cBs3b

BanenTtHoCTb.
DIIEKTPOOTPULATEIBHOCTb.




Crenenn okuciiceHus. BemecrTsa
MOJIEKYJISIPHOTO u
HEMOJICKYJISIPHOTO CTPOCHUS

ITonsTHE 0 JUACTIEPCHBIX
CHUCTEMaXx. HctunHble 51
KOJIJIOUHBIE PacTBOPBI.
MaccoBass [nons Beliecrsa B
pacTBope

Knaccuduxanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX COCITMHCHUM.
I'eneTnueckas CBSI3b
HEOPTaHUYECKUX BEIICCTB,
pa3IMYHBIX KIaCCOB

Knaccudukanus XuMUYeCKUX
peakiui B HEOPraHUYECKON H
OpraHWYEeCKOW XHWMHHU. 3aKOH
COXpPaHEHHsSI MacChbl BEILIECTB;
3aKOH COXpaHEHUS U
NpEBpAICHUsI SHEPrUU  IpHU
XUMUYECKUX PEeaKIUAX

CkopocTb peakiuu.
O6paTumeble pEeaKIuu.
XHUMHUYECKOE PABHOBECHE

10

[Ipaktueckass pabora No 1.
«Bnusgnue pa3IUYHbIX
¢dakTopoB Ha CKOPOCTh
XUMHYECKOU PEAKLINI»




11

DIEKTpOIUTHYECKAS
JUCCOLMAIHS. Ilousitue 0
BOJIOPOJHOM Tmoka3arene (PH)
pactBopa. Peakunu WMOHHOTO
oOMeHa. ['unponus
OpPTaHUYECKUX u
HEOPTaHWYECKUX BEIIECTB

12

OkucnurenbHO-

BOCCTAHOBHTEIIbHBIC PEaKIIHH.
[TonsiTue 006  aexTposin3e
pacIuTaBOB M PACTBOPOB COJICH

13

Kontponenas  paGota  mo
paszzneny «Teopetnyeckue
OCHOBBI XUMHI

14

Meramiel, HX IOJ0KEHHE B
[Tepunoanueckoii cucTeMe
XUMHYECKUX 371emMeHToB [. U.
MeungeneeBa u 0OCOOEHHOCTH
cTtpoeHusi atomoB.  OO0miue
buznveckue CBOMCTBA
METAaJIJI0B

15

CmuiaBsl METaJIOB.
DNEKTPOXUMUYECKUI P
HaIPsHKEHUA METAJIJIOB

16

XHUMHUYECKHUE CBOMCTBaA
Ba)KHEHUIITNX METaJI0B
(HaTpui, Kalui, KaJbIWH,
MarHuii, aJlOMUHUNA) H HX
COCJIMHCHU I




17

XUMHUYECKME CBOWCTBA XpoOMma,
MEOU U UX COEIMHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA,
’KeJie3a U X COeAUHCHUM

19

[Ipaktuueckas pabora No 2.
"Pemrenue
AKCTIIEPUMEHTAIBHBIX 3aJa4 IO
TeMe «MeTae»"

20

Hemeramnel, ux mojoxeHue B
Ilepuoanueckon cucTeMe
XUMHYECKUX 371emeHToB [[. U.
MenzaeneeBa W OCOOCHHOCTH
CTPOEHHUS aTOMOB

21

duznveckue CBOMCTBA
HEMETaJIOB. AnnoTtponus
HEMETAUIOB  (HAa  TmpuMmepe
KHcloposa, cepwl, dochopa u
yTJiepoja)

22

XUMHUUYECKUE CBOMCTBa
raJIOreHOB, CephI u Ux
COeIMHEHNN

23

XHUMHYECKHE CBOMCTBA a30Ta,
docdhopa u X coeTMHCHUIN

24

XUMHUUYECKUE CBOMCTBa
yrjepoaa, KpEeMHHS H  HX
COEeIMHEHNN

25

[Ipumenenue BAKHEMIINX
HEMETAJJIOB U UX COCTMHEHUM




26

O06o011eHEe U CHCTEMAaTH3aIUs
3HaHUU 110 TeMe «HemeTanibly.
Breluncnenus mno ypaBHEHUSIM
XUMHUYCCKUX peakuui u
TEPMOXUMHUYECKHE PACUYETHI

27

[Ipaktuueckas pabora No 3.
«Pemenue
AKCTIIEPUMEHTAIBHBIX 3a7a4 0
teme "Hemeraminr'"»

28

Konrtponsnas pabora nmo remam
«Metamey n «Hemetammuien)

29

Heopraunueckue 51
OpraHUYeCcKue KHUCJIOTHI.
Heoprannueckue "
OpraHU4YeCKUE OCHOBAHMSI

30

AMdoTepHBIE HEOpPraHMYeCKHe
U OPraHUYECKUE COCIMHEHUS.
I'enetnueckas CBSI3b
HEOPraHUYECKUX u
OPraHUYECKUX BEILIECTB

31

Ponsr xumMum B obecrmeueHUU
9KOJIOTUUYECKOM,
SHEPreTUYECKOW W  MUIIEBOMN
0e30macHOCTH, pa3BUTHH
MEIUIMHbBI

32

[IpencraBnenuss 00  oOmUX
Hay9IHBIX MIPUHIIAIIAX
MIPOMBIILJIEHHOTO  MOJY4YeHUs




BaKHEUIIIUX BEIIECTB

YenoBek B MuUpe BELIECTB U

33 1
MaTepHaIoB

34 XuUMHUS U 3I0POBBE YEJIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOI NMPOrPaMMBbI CpeIHEro 001ero
o0pa3oBaHus

Teopernueckne OCHOBBI OPTaHUYECKON XUMUU

CdopMupoBaHHOCTh MPEICTABICHUN 0 XUMHUYECKOU
COCTABJAIOLIEN €CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIHU
XUMUU B TIO3HAHUU SIBJICHUU NpUpPOAbI, B (POPMHUPOBAHHU
MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJAMMOM IS PEIICHHS TPaKTUUYECKUX
3a/lady ¥ HKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY
310pOBbIO U IPUPOJHOU Cpeae

Brnanenne cucteMoit XUMUYECKUX 3HAHUM, KOTOpas BKIIFOYAECT:
OCHOBOINOJIArarolue MOHATUS  (MOJIEKYyJia,  BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTENECHb OKHWCIICHMS, XHUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIMI
ckener, (yHKIMOHANIbHAS TpPYIa, pajauKal, HU30MepHs,
U30MEphl, TOMOJIOTHYECKUN pAJl, TOMOJIOTH, YIJIEBOAOPOJIBI,
KHUCTIOPO/I- M a30TCOJEpKallUe COCAMHEHUs, OMOIOTHYECKU
aKTUBHBIE BellecTBa (YIJIEBOABI, >KUPBI, O€IKHU), MOHOMED,
NOJIMMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISIPHbBIC
COCIMHEHHUS); TEOPUU U 3aKOHBI (TEOpHUs] XUMHUYECKOTO
cTpoeHust  opranumyeckux  BemiectB  A.M.  Bytiepona),
3aKOHOMEPHOCTH, CUMBOJIMUECKHI S3BIK XUMHH,
(dakTonornUecKue CBEJACHUS O CBOMCTBAX, COCTABE, MOIYYCHUH
U 0€30MacHOM HCIOJIb30BAaHUU BAKHEHIINX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOU JESITEIIbHOCTH
YyeJoBeKa

CdopMUpOBaHHOCTb YMEHUH BBISIBIISATh XapaKTEPHBIC TPU3HAKU
MOHATHM, YCTAHABIMBATH WX B3aWMOCBSA3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE MOHATHS MPU OMUCAHUU COCTaBa, CTPOCHUS
Y [IPEBPAILCHUNA OPraHUYECKUX COCTMHEHUI

c(hOpPMHUPOBAHHOCTh YMEHHUW HCIOJB30BATh XHUMHYECKYIO
CUMBOJIMKY JJII COCTaBJEHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEépHyTOM, COKpaEHHOW) (HOPMYTT OPTaHUIECKUX BEIIECTB
U YpaBHEHMIl XMMHUYECKHUX pEaKIUW, H3rOTaBIMBATh MOJECIU
MOJIEKYJ1 OpPraHMYECKHX BEIIECTB I WUIIOCTPALMU HUX
XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS

10 KJIACC
Kon
NnpoBepsieMoro
pe3yJabTaTra
1

1.1

1.2

1.3

1.4

1.5

CdhopMupOBaHHOCTh YMEHHI YCTAHABIMBATH MPUHAIIE)KHOCTh
V3YUYECHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTABY U CTPOCHUIO




K  ompenein€HHOMy  kjaccy  (rpynme) COEIMHEHUM
(YraeBonopoAbl, KUCIOPOJ M a30TCOAEPKALUE COCOUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHMs), AaBaTh UM Ha3BaHUS I10
cucrematndeckord HomeHkinarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHUS OMNPEACNSITh BHUIbI XUMHUUYECKOM
CBSI3U B OPTaHUYECKUX COCAUHEHUIX (OUHAPHBIE U KPATHBIE)

1.6

CdopMUpPOBAaHHOCTh YMEHHSI NMPUMEHATH: IOJOXKEHUS TEOPUHU
CTpOCHMsI opraHumyeckux BemecTtB A.M. byrnepoBa mid
O0OBSCHEHHS 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHUS; 3a4KOH COXPAaHEHMsI MaCChl BEILIECTB

Yrneropopoasl. Kucnopoaconepxkamme u a3oTcojepxkaniue
OpraHUYeCKue COEIMHEHUS. BricokomornekymnspHbie
COETUHEHUSA

2.1

ChopMUpOBaHHOCT, ~ YMEHUW  MNPUBOAUTH  TPUBHUAILHBIC
Ha3BaHUSA OTJEJBHBIX OPraHUYECKUX BEHIECTB (ITHIICH,
NPOIMWIICH, alleTWJICH, JTWUJICHIJIMKONb, TIUIEpUH, (eHoIl,
dbopmanbaeru, aneraabAeru, MypaBbuHasl KUCIO0Ta, YKCyCHAs
KHCJIOTA, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TIJII0KO03a,
bpyKTO3a, Kpaxmal, [eJITi003a, TIUIIH)

2.2

ChopMupOBaHHOCTb ~ yMEHHMM  XapaKTepU30BaTh  COCTaB,
CTpoeHue, (U3NYECKUEe W XUMUYECKHE CBOMCTBA TUIUYHBIX
NpeCcTaBUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB
(MeTaH, 3TaH, J3TWJIEH, MNPONWIEH, aleTWwieH, OyraaueH-1,3,
MeTwiOyTaauen-1,3, 0eH301, METaHOJ, TAHOJ, ITHUJICHIJIUKOIIb,
[IIMIepuH, (EHOJ, aleTalbAeTu]l, MypaBbMHAs M YKCycHas
KHUCTIOTHI, TJIIOKO3a, Kpaxmasi, IIeJUTI0N03a, aMHUHOYKCyCHas
KHCJIOTA)

2.3

CdopMUpOBaHHOCTh YMEHHSI HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b  MEXAY TUIWUYHBIMH MPEICTABUTEISIMHU  Pa3JIUYHBIX
KJIACCOB OPraHuYeCKUX BEILIECTB YPaBHEHUAMU
COOTBETCTBYIOIIMX XMMHYECKUX PEAKIHN C HKCHOJIb30BAHUEM

CTPYKTYPHBIX (OpMYIT

2.4

ChopMUpPOBaHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHUKHU
YIIEBOJAOPOIHOTO ChIPhsl (HE(Th, MPUPOIHBIN Ta3, Yroiyb),
CrocOOBI WX TEepPepabOTKH W MPAKTUYECKOe MPUMEHEHUE
IPOJYKTOB MEpepadOTKU

XUMUA U KU3Hb. PacuéThbl

3.1

CdopMupoBaHHOCTh YMEHUW BIIAJIeTh CHCTEMOW 3HAHHWHK 00
OCHOBHBIX METOJ/IaX HAy4YHOTO I[I0O3HAHUS, WCIOJIb3yEeMbIX B
XUMUUA TPU HW3YyYEHUH BEIIECTB M XUMUYECKUX SIBICHHUI
(HaOmro/IeHNe, HU3MEPEHHE, DKCIIEPUMEHT, MOJCIUPOBAHUE),
UCII0JIb30BATh CUCTEMHbIE XUMUUYECKUE 3HAHUS JJISl MPUHSATHUS




peI]_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C
BCIICCTBAMH U UX IIPUMCHCHHNECM

3.2

ChopMupoBaHHOCTh YMEHUN COOIIOATh MpaBUia MOJIb30BAHUS
XUMUYECKOW TOCyIOW M Ja00OpaTOpHBIM O0OpyJOBaHUEM, a
TakKe TMpaBuja oOpalieHUs C BEMIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHMSIMHU TIO BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKUX
OTTBITOB

3.3

CopMUpPOBaHHOCTh YMEHUN IUJIAHUPOBATH U BBIIOJHSTH
XUMHYECKUN  DIKCIEPUMEHT (TpeBpalleHuss OpraHuyecKux
BEILECTB [IPX HArpEBaHUU, MOJYYEHUE ITUIICHA U U3YYEHHUE E€TO
CBOMCTB, KAa4e€CTBEHHBIC pPEAKIUM OPraHUYECKUX BEIIECTB,
JeHaTypanusi O€NKOB TNpU HarpeBaHUM, IBETHBbIE peakUuu
0€JIKOB) B COOTBETCTBHM C MpaBUJIAMH TEXHUKU O€30MaCHOCTH
npu  oOpamieHMHM €  BEHIeCTBAMU U JIADOPAaTOPHBIM
0o00OpyJOBaHUEM; TPEJCTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (hopMe 3alucu ypaBHEHUN COOTBETCTBYIOIIHUX
peakuuii ¥ (QOpMyJIHUpPOBaTH BBIBOJBI HAa OCHOBE JTHUX
pE3YyIbTAaTOB

3.4

ChopMUpOBaHHOCT, yMEHUW TPOBOJAUTH BBIYUCICHHUS TIO
XUMHYECKUM  ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIEeCTBA WM MPOAYKTAa PEAKIIMU MO H3BECTHHIM
macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB MU
IPOJYKTOB PEAKITUH)

3.5

CdopMUpOBaHHOCTh YMEHHMH KPUTHUYECKH aHAJIU3UPOBATh
XUMHYECKYI0  MH(MOpPMAIMIO, TMOJy4aeMyl U3  pa3HbIX
HUCTOYHHUKOB (CpelicTBa MaccoBoi nHpopMmanuu, cetb IHTepHET

U Ipyrue)

3.6

CdopMupoBaHHOCTH YMEHUM co0JIr01aTh npaBHIIa
JKOJIOTUYECKH  IIeJIeCOO0pa3HOTO TIMOBEACHUS B OBITY |
TPYJIOBOU AESATEILHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3/I0POBbs
U OKPYXKAIOWIIEW NPUPOAHOM CpPEabl, OCO3HABATH OIACHOCTH
BO3JICMCTBUA  HA  JKUBBIE  OPraHM3Mbl  OINPEIEIEHHBIX
OpPraHUYECKUX BEIIECTB, MOHMMAas cmbica nokazarens [IJIK
(mpeenbHO  JOMYCTUMOM  KOHLIEHTpPAIlMU), TMOSICHATH Ha
npuMepax CrnocoObl YMEHBIICHHS M MNPEJOTBpAlleHUsT UX
BPEJHOTO BO3/ICMCTBUSI HA OPraHU3M YeJIOBEKa




11 KVIACC

Kon
NnpoBepsieMoro
pe3yJabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI OCBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaAMMBbI CPEIHEr 0
o0urero od0pasoBaHus

1

TGOpeTI/I‘IeCKI/IC OCHOBBI XMMHUH

1.1

Brnanenue cuctemMoll = XMMHUYECKMX  3HAHWUM, KOTOpas
BKJIIOYAET: OCHOBOIOJAralolmue TMOHATHSA  (XMMHYSCKHUI
AJIEMEHT, aTOM, OJJIEKTPOHHass 000j0YKa aroma, S-, p-, -
JJIEKTPOHHBIE ~ OpOWTaIM  aToMOB, HMOH,  MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIIBHOCTh, CTENIEHb OKUCIICHUS,
XUMUYECKas CBS3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM,
KpUCTAJUIMYECKAsl pEIETKa, TUMIBl XUMHYECKUX PpEeaKIui
(OKHUCIUTETBHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
SHJOTEPMUUYECKHE, PEAKIIMd HWOHHOrO0 OOMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOITUTUYECKAS
JIWCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON PEaKIUHM, XUMMUUYECKOE PABHOBECHUE); TEOPUH U
3aKOHBI (Teopuss  BIEKTPOIUTHUYECKOM  JIMCCOLMAIIUH,
[Tepnognueckuii 3akoH .M. MeHaeneeBa, 3aKOH COXpaHEHUS
MaccChbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3bIK XHMHUH,
(dbakTOJIOTUYECKHE  CBEICHHMS O  CBOMCTBaX, COCTaBe,
MOJIYYCHUH U O€30MaCHOM HCIIOJIb30BAaHUU  BaKHEHIITHUX
HEOPraHWYeCKUX BEIIECTB B OBITYy U  MPaAKTHYECCKOM
JIESITCIbHOCTH YeJIOBEKa

1.2

CopMUpOBaHHOCTb  YMEHUW  BBIABIATH  XapaKTEpHBIC
IIPU3HAKU U B3aUMOCBSI3b M3YYEHHBIX IOHATUH, NMPUMEHATH
COOTBETCTBYIOIIIME IIOHATUS IPU OIUCAHUM CTPOCHUS U
CBOWCTB HEOPraHMYECKMX BEIIECTB M WX IIPEBPAILLCHUN;
BBIBJISITh B3AUMOCBSI3b XUMUUYECKUX 3HAHUM C MOHSITUSAMHU U
IIPEJACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB

1.3

Brnanenne OCHOBHBIMM METOAAMH HAY4YHOIO ITO3HAHMS
BEILECTB U XUMHUYECKUX SIBICHUMN (HAOIIOJeHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE)

1.4

ChopMUPOBAaHHOCT, YMEHHM OIPEISIATh BAJICHTHOCTh U
CTENEHb OKHCJIEHHUSI XUMUYECKUX 3JIEMEHTOB B COCIUHEHUSIX
Pa3IMYHOTO COCTaBa, BUJl XUMHUYECKOMN CBs3U (KOBaJEHTHas,
HMOHHAs, METAJNINYECKasi, BOJOPOJIHASI) B COCAMHEHMSX, THII




KPUCTAJUIMYECKOW  PEmIETKM  KOHKPETHOTO  BEllecTBa
(aToMHasi, MOJICKYJISIpHAs, MIOHHAsI, METAJJTNYECKasi)

1.5

CdopMUpOBaHHOCTh YMEHUN ONPENEATh XapaKTep Cpeibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUN

1.6

CdopMupoBaHHOCTh YMEHUS KJIacCU(UIIUPOBATH
XUMHYECKUE PEAKUIUU MO PA3TUYHBIM IMpU3HAKAM (YUCTy U
COCTaBy pearupyroumx BeIIeCTB, TEMIOBOMY 3(PDEKTy
peakluyd, W3MEHEHHUIO CTENEeHEW OKUCIEHUS HIIEMEHTOB,
00paTUMOCTH PEAKLIMH, YYaCTHIO KaTaIU3aTopa)

1.7

ChopMUpOBaHHOCT, ~ YMEHUH  COCTaBJISTH  ypaBHEHUS
peaKuMuil pa3IUYHbIX TUIOB, TIOJHBIE U COKpalIEHHbIC
ypaBHEHUS pPEaKIuii MOHHOTO OOMEHA, YYWUTHIBAs YCJIOBUS,
IIPU KOTOPBIX 3TH PEAKIUU UAYT 0 KOHIIA

1.8

CopMUpOBaHHOCTb ~ YMEHHMH  HPOBOJUTH  pEAKIIUH,
NOATBEPKIAKOUIME  KAYECTBEHHBIM  COCTaB  Pas3IMYHbBIX
HEOPraHMYECKUX BEILECTB, PACMO3HABATh OIBITHBIM IYyTEM
VOHBI, IPUCYTCTBYIOILLKE B BOJAHBIX  pacTBOpax
HEOPraHMYECKUX BEILECTB

1.9

CdopMUpOBaHHOCTh ~ yMEHHMH  pacKpbhiBaTh  CYUIHOCTb
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKLUNA I10CPEACTBOM
COCTaBJICHMS 3JIEKTPOHHOI0 OalaHca ITUX peakuil

1.10

CdopMUpOBaHHOCTb YMEHUU OOBICHITH  3aBHUCHUMOCTD
CKOPOCTH XMMHYECKOM peaKIy OT Pa3INYHbIX (PaKTOPOB

1.11

CdopMupoBaHHOCTb ~ yMEHUH  OOBSCHATH  XapakTep
CMEIIEHUS! XMMHYECKOTO0 PAaBHOBECHUS B 3aBHCHUMOCTU OT
BHeHero Bo3aeiictsus (mpuniuin Jle [latennbe)

OO61ast 1 HeOpraHUYeCcKasi XUMUs

2.1

CdopmMupoBaHHOCTH YMEHH pacKpbIBaTh CMBICIT
[Tepunoauueckoro 3aKOHa J.A. Menneneera 51
JIEMOHCTPUPOBATH ero CUCTEMATU3HUPYIONIYIO,
00BSCHUTETFHYIO U IPOTHOCTUYECKYIO (DYHKITUU

2.2

CdopMUpOBaHHOCTh YMEHUN XapaKTepU30BaTh JIECKTPOHHOE
CTPOCHHE aTOMOB XHWMHYECKUX 3JIEMEHTOB |1—4 mepuojoB
[lepuoguueckoil CcHUCTEMBI XUMHUYECKHX diemeHToB J[..
MeHpeneeBa, MCIONB3YsS MOHATHS «S-, P-, O-3JCKTPOHHBIC
opOuTamn, «OHEPreTUYECKUE YPOBHMWY, 0OBSICHATH
3aKOHOMEPHOCTH W3MEHCHUS CBOMCTB XUMHUYECKUX
AJIEMEHTOB M WX COCIWHCHUW M0 MEPUOJIaM W Tpymniam
[lepuoguueckoil CHCTEMBI XUMHUYECKHX »diemeHToB J[.U.
Menpaeneena

2.3

ChopMUpOBaHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH)




o0IMe XMUMHUYECKHE CBOWCTBA HEOPTraHUYECKUX BEIECTB
pa3IW4YHBIX  KJIACCOB, MOATBEPXKIATb  CYLIECTBOBAHUE
TEHETUYECKOU CBS3U MEKAY HEOPraHMYECKUMU BEIIECTBAMU
C TOMOLIBIO YPABHEHHUM COOTBETCTBYIOIIUX XHWMHUYECKUX
peakiun

2.4

CdopMupoBaHHOCTh YMEHUHI yCTaHABJIMBATh
IPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECTB MO MX COCTaBY K
OompeneNéHHOMY Kjaccy (TpyIne) COeAMHEHUH (MpoCThie
BEIIECTBA — METaUIbl U HEMETAJUIbl, OKCHJBI, OCHOBAaHWII,
KHUCJIOTHI, aM(OTEPHBIE THIPOKCHJIBI, COJIN)

2.5

ChopMUPOBAaHHOCTh YMEHUW HCIOJIB30BaTh XUMHUUYECKYIO
CUMBOJIMKY JIJISI COCTaBJIeHUsI (POPMYJT BEIIECTB U YPAaBHEHU I
XUMUYECKUX PEaKIUil, CHUCTEeMAaTUYECKYI0 HOMEHKJIATYpPY
(IUPAC) wu  TpuBHAJbHBIC  Ha3BaHUS  OTJACIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbI ras, YrJeKHUCIBIA Ta3,
aMMHaK, raméHas W3BECTb, HETalIéHas W3BECTh, NMUTHEBAs
coJia, MUPUT U JIpyTHUe)

2.6

ChopMUpOBaHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH)
o0IMe XMMHUYECKHE CBOWCTBA HEOPraHUUYECKHUX BEIICCTB
pa3IMYHBIX  KJIacCOB, MOJATBEPXKIATh  CYIIECTBOBAHUE
F€HETUYECKOW CBSI3M MEXK]y HEOPTaHMYECKUMHU BEILIECTBAMU
C TIOMOUIBIO YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peakiui

2.7

ChopMupOBaHHOCT, yMEHWN IJIAHUPOBATH M BBITIOJHATH
XUMHAYECKUH  JKCIEPUMEHT  (pa3jioKEHUE  IMEepPOKCHUIA
BOJIOPO/Ia B MMPUCYTCTBUU KATAIN3aTOPA, OTPEACIICHUE CPEIbI
pacTBOPOB  BEMIECTB C  IOMOIIBIO  YHUBEPCAIHLHOTO
WHIUKATOPA, BJIMSHUAE PA3IMYHBIX (AKTOPOB Ha CKOPOCTh
XUMHYECKOW  peakluu, peaklud HWOHHOTO  OOMeHa,
KauyeCTBEHHbIC peaKIHnH Ha Cynab(par-, KapOoHAT- U XIOPHUI-
AHUOHBI, Ha KaTUOH aMMOHWUS, perieHue
OKCIIEPUMEHTAIBHBIX 3adad 1Mo TeMaMm «MeTramib» U
«Hemertannel») B COOTBETCTBUM C TMPaBUIAMU TEXHUKH
OezomacHOCTH Tpu  OOpalieHud C  BEIIECTBAMH |
1ab0paTOpHBIM O0OPYZOBAaHUEM; MPEACTABISTh PE3YIbTATHI
XAMHYECKOTO JKCTIepUMEHTa B (OpME 3almich ypaBHEHUH
COOTBETCTBYIOIINX PEaKiuii u (OPMYITHPOBATH BBIBOJLI HA
OCHOBE ATUX PE3YyIbTaTOB

2.8

CdopmupoBaHHOCTH YMEHHU coOJroaaTh MpaBuiia
MOJIb30BaHMUSI XUMHUYECKOW TMOCyAOM © J1abopaTOpHBIM
o0opylnoBaHueM, a Takxke MpaBwia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HMHCTPYKIHUSMH IO




BBITIOJTHEHHUIO Ha60paTOpHBIX XHUMHYCCKHUX OIIBITOB

2.9

CdopMUpPOBaHHOCTh YMEHUN XapaKTepU30BaTh XUMUUYECKUE
IPOLIECCHI, JIEXKAIIUE B OCHOBE NPOMBIIIJIEHHOIO MOJIY4YEHUs
CEepHOM KHCIIOThl, aMMHakKa, a TaKke CPOPMUPOBAHHOCTb
npencTaBieHuit 00 oOmUX HAay4YHBIX MNpPUHOUOAX U
HKOJIOTMYECKUX MPOOJIeMaX XUMUYECKOTO IPOU3BOICTBA

XUMUA U )KU3Hb. PacuéTrl

3.1

ChopMUpOBaHHOCTh ~ MPEJACTABICHUNH O  XUMHYECKOU
COCTABJIAIOLIEH E€CTECTBEHHOHAYYHOU KAapTHUHBI MHpa, POJIU
XUMUU B TIO3HAHUU SIBIICHUW TPUPOJbLI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJbTYPhl JUYHOCTH, €€ (PYyHKIHMOHAIBLHOU
IPAMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHYECKUX
3a/1ay ¥ SKOJOTMYeCKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY
310pOBbIO U IPUPOJHOU Cpee

3.2

CdopMUpPOBaHHOCTh YMEHHH KPUTHYECKH aHAJIU3UPOBATH
XUMHYECKYI0 HMH(OpMaIMIO, TOJYy4aeMyl U3  Ppa3HbIX
UCTOYHUKOB (CpeACTBA MacCOBOW KOMMYHHUKAIIMH, CETh
WuTepHer u npyrue)

3.3

CdopMupoBaHHOCTh YMEHHMN cobroaaTh IpaBuiIa
AKOJIOTHYECKH IIEJIeCO00pa3HOro TMOBEAEHUS B OBITY W
TPYIOBOW JEATEIBHOCTH B MLEJISIX COXPAaHEHUS CBOETO
3I0POBBS U OKPYKAIOIIEH NPUPOJHOMN Cpeabl

3.4

Oco3HaBaTh OMACHOCTh BO3AEHUCTBUS Ha >KUBBIE OPTraHU3MBI
OIPEICIEHHBIX BELIECTB, MOHMMAas cMbIca noka3zarens 11K,
MOSICHATh HA  TpHMEpax CIocoObl  YMEHBIICHUS U
MPEIOTBPALICHUS WX BPEIHOTO BO3JECUCTBUS HA OPraHU3M
YyeJoBeKa

3.5

CdopMUpOBaHHOCTh yMEHHI MPOBOJUTH BBIUUCICHUS C
VCIIOJIb30BAHUEM IIOHSTUS «MAaccoBasl JOJi1 BEUleCTBAa B
pacTBope», 0OBEMHBIX OTHOIICHUHN Ta30B MPU XUMUYECKHUX
peaknusX, MacChl BeIecTBa WM O00bEMA Ta30B IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU O0BEMY
OJIHOTO W3 Y4YacCTBYIOLIMX B pPEAKIMU BELIECTB, TEIJIOBOIO
s dexTa peakim Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, PEBPALICHUS U COXPAHEHHS SHEPTUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

Teopernueckne OCHOBBI OPraHUYECKON XUMUU

1.1

[Ipenmer opranuyeckor XUMHUM: €€ BO3HMUKHOBEHUE, pA3BUTHE U
3HAYEHHWE B IIOJIyYCHUM HOBBIX BEIIECTB W MarepuanoB. Teopus
CTPOEHHMSI OpraHu4eckux coeauHeHnidi A.M. byrtnepoBa, €€ OCHOBHbIE
IIOJIOKEHUS

1.2

CrpyktypHble  (QOpMysibl  OpraHMYeCcKHMX  BemiecTB. ['omomorus,
u3oMepus. XHUMHUYECKas CBSI3b B OPraHMYECKUX COCIAUHEHUSIX —
OJMHApHBIE U KpaTHble CBsi3u. llpencraBieHue o KiacCuUKALUU
OPraHUYECKUX BEIIECTB

1.3

HomeHknatypa opraHuueckux COEIUHEHHH (cuUcTeMaThyeckas) W
TPUBUAJbHBIC HA3BaHUS  BAXKHEUIIMUX  MPEACTABUTENICH  KIIACCOB
OPraHNYECKUX BEIIECTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKUN psi. MeTaH U 3TaH —
IPOCTEHIINE TMPEACTABUTENHN aJKaHOB: (U3UYECKUE M XUMHYECKHE
CBOICTBa (peakuuy 3aMelIeHUs] U TOPEeHHs), HaXO0XJIECHHE B MPHUPO/IE,
NOJIyYeHHUE U IPUMEHEHHUE

2.2

AJKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKMU pAd. OTWIEH U
OPOMUJIeH — TMPOCTEeHIINe NPEICTABUTENN aJIKEHOB: (U3MYECKUE U
XUMUYECKHE CBOMCTBA (pe€akUuMu TUAPUPOBAHUS, TaJION€HUPOBAHUS,
TUApPATALMU, OKUCIIEHUS U MOJMMEPU3aLMH ), IOTYyUYECHUE U IPUMEHEHNE

2.3

Ankanuensl:  OyramueH-1,3 wu  MerunOyraaueHn-1,3:  cTpoeHwme,
BOKHEHIIIME XUMHUYECKHE CBOMCTBA (peakuusi IOJIMMEpPU3ALINN).
[TomyuyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI

2.4

AJIKMHBI: COCTaB MW OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKHU Ppsia.
ALIETUIEH — MPOCTEUIINN MPEACTABUTENb AJIKUHOB: COCTAB, CTPOCHHUE,
dusnueckne W XUMUYECKHE CBOWCTBA (peakuuu THUIPUPOBAHUS,
rajoreHUupOBaHUsl, TUJIpaTallii, TOPEHHUS), IOJYUEHUE U TPUMEHEHHE

2.5

Apenbl. benson: coctaB, cTpoeHHE, (GU3HUECKHE U XHUMHYECKUE
CBOMCTBa (peakiuu TaJIOT€HUPOBAHUSA W HUTPOBAHHUS), IMOIYyYEHHE U
npuMeHeHne. TOoJyoJl: cocTaB, CTPOCHHE, (HU3MYECKHUE W XHUMHYECCKUE
CBOMCTBa (peakiuu TaJOr€HUPOBAHUS W HUTPOBAHUS), TMOJYYEHHUE U
npuMeHEHHe. TOKCMYHOCTH apeHOB. ['eHeTndeckas CBI3b MEXAY
YTJIEBOAOPOIaMHU, ITPUHAIICKAIIMMHA K PA3JIMYHBIM KJlaccaM

2.6

[IpupoaHble UCTOYHHUKH YIJIEBOAOPOAOB. [IpupoaHsbIil ra3 u momyTHbIE
HedTsHble ra3pl. HedTh u €€ mpoucxoxaenue. CrnocoObl nepepadboTKu
HeTH: meperoHka, KPeKUHr (TEPMUYECKUN, KATATUTUYECKUIT), MUPOIIU3.




[IpoaykTel nepepabOTKU HEPTH, UX PUMEHEHUE B MPOMBILIIEHHOCTA U
B ObITy. KaMeHHBIH yroJib U MPOJIYKThI €ro NepepadoTKu

Kucnopoaconep:xaiine opraHiyecKue COeAMHEHMs

3.1

[IpenenbHblE OHOATOMHBIE CHUPTHI. METAaHOI W 3TAaHOI: CTPOCHHE,
¢uznueckre W XUMUYECKHE CBOMCTBAa (peakuuu C aKTUBHBIMHU
MeETaJIaMU, raJIOr€HOBOAOPOIaMH, ropeHue), IPUMEHEHHE.
Bonopoausie ¢BsA3M MeXAy MOJEKYJIaMU CHOUPTOB. [lelicTBHE MeTaHOIa
M DJTaHOJIa Ha OpPraHu3M 4YeloBeKa. MHOroaTOMHBIE  CHUPTBHI.
OTUIEHTIIMKOIb U TJIMLEPUH: CTPOCHUE, (PU3NYECKHEe M XUMHYECKHUE
CBOICTBa (B3aMMOJICHCTBUE CO IIETOYHBIMU METAJJIaMU, KaueCTBEHHas
peakiys Ha MHOTOATOMHbIE CIIUPTHI). JleficTBUe Ha OpraHu3M YeloBeKa.
[IpuMeHeHHUE TIIMLEpUHA U 3TUJICHIJIUKOJIS

3.2

®deHos: CcTpoeHUE MOJICKYJbI, (U3UYECKHE U XUMUYECKHE CBOMCTBA.
Tokcuunocts henona. [lpumenenne gpeHomna

3.3

Anpneruabl U KeToHbl. DopMallbAeTHl, aueTalbICTU/: CTPOEHUE,
buzudyeckue ¥ XUMHYECKHE CBOWCTBA (peaKkIMud OKHCICHHUS U
BOCCTAHOBJICHM S, KAUECTBEHHBIE PEAKIIMN ), OJYYEHUE U TPUMEHEHUE

3.4

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCyCHasi KHCIIOTBI: CTpoeHue, (pU3MYecCKne U XHMMUYECKHE CBOMCTBa
(cBolicTBa, OOmIME i Kiacca KHUCIOT, peakius I3Tepuduxanun),
noyiyyeHue u npuMeHeHue. CrteapuHOBasi U OJEWMHOBAs KUCIOTHI Kak
NPEJICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe JeHCTBUE

3.5

Crnoxnble 3(¢UpPBl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxubIx 3¢upoB. XKupel. ['maponus >xupoB. I[IpuMeHeHUE KUPOB.
buonornueckas posb KUpOB

3.6

VYrneBoasl: cocTaB, KiIaccUpUKalug yriaeBoAoB (MOHO-, aHU- U
noJimcaxapuibl). [JIr0ko3a — mpoCcTeHIuii MOHOCaXapu: OCOOCHHOCTH
CTpOEHUSI  MOJEKyNbl, (U3MYecKkue U XUMUYECKHE  CBOMCTBA
(B3aumoneiictBue ¢ rugpokcugoM Mmenu(ll), oxucieHne aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l), BoccraHoBIIeHHE, OpOKEHUE TIIFOKO3BI),
HaXOXJCHUE B TPUpPOJAE, TMPUMEHEHHE, OHOJOTUYECKas  POJib.
®dotocunTe3. PpyKTo3a Kak U3oMep INIOK03bl. Kpaxman u nesmtroinosa
KaKk nOpuponHblie mnojaumepbl. CTpoeHue Kpaxmajga U IEJUIIOJIO3bI.
duzuyeckue ©W  XUMHUYECKHE CBOMCTBa Kpaxmana  (THAPOJIU3,
KaueCTBEHHas peakius ¢ HOJIOM)

A3oTcozaepKale OpraHnuyeCKue COeIUHCHUS

4.1

AMHMHOKHUCIIOTBI ~KaK aM(oOTepHble  OpraHUYECKUE  COEIUHEHUS.
du3nyueckue W XMMHYECKHE CBOWCTBA AMUHOKHUCIOT (HA MpuUMepe
IMIMHA). bronoruyeckoe 3HayeHne aMUHOKUCIOT. [lenTusl

4.2

benku xak npupoIHbIE BEICOKOMOJIEKYJIIpHBIE coeqnHEeHUs. [lepBrunasi,
BTOPUYHAsI W TpPETUYHAs CTPYKTypa OelKoB. XHMHYECKHE CBOMCTBA




OEJIKOB: TUAPOIIU3, ICHATYpallksl, KAYECTBEHHBIC pEaKIMU Ha OEIKU

BBICOKOMOJIEKYJIISIPHBIE COEUHEHNUS

5.1

OCHOBHbBIE TIOHSTHSI XUMHUHM BBICOKOMOJIEKYJISIPHBIX COCAWMHEHU:
MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIIUU,
cpenHsst  MoJieKyJlspHas  Macca. OCHOBHbIE  METOJbl  CHUHTE3a
BBICOKOMOJICKYJISIPHBIX COCIMHEHUN — MOJIMMEPU3ALIHS u
MOJIMKOHCHCAIIUSI

5.2

BKCHepI/IMeHTaHBHBIe MCTOAbI M3YUCHHA BCIICCTB U HUX HpeBpaIHCHHfII
O3HAaKOMJICHHEC C 06p33HaMH NpUpPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH,
mIacTMaccC, KaydyKoB. HOJ’Iy‘I@HI/Ie CUHTCTHYCCKOI'O KaydyKa U PC3UHBbI

11 KVIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

1

TGOpGTI/I"ICCKI/Ie OCHOBBI XUMHUH

1.1

XUMHUYECKUNA 3leMEHT. AToM. Sapo atoma, HM30TONBL. DJIEKTPOHHAs
00oJsi0uKa. DHEpreTHYecKrue YpoBHH, MOypOBHU. ATOMHBIE OpOUTaIH, S-
, Pp-, d-amementel. OCOOEGHHOCTHM pacHpeieieHUs] 3JICKTPOHOB IO
opOuTANIIM B aTOMax OJJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJOB.
DnexTpoHHasi KOHPUrypalus aToOMOB

1.2

[lepuonuueckuii 3akoH wu llepuoguueckas cucremMa XUMHUYECKHUX
snemeHToB J[.JI. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U
[lepuoguueckoit cuctembl xumuueckux snemeHtoB .M. Mennaeneesa ¢
COBPEMEHHON TEOpHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMMHYECKUX OJJEMEHTOB M O0O0pa3yeMbIX HMHU TMPOCTHIX H
CJIO’KHBIX BEIIIECTB IO TpyInaM U nepuogaM. 3HaUCHUE NEPUOIUUYECKOTO
3aKOHA B Pa3BUTHHM HAYKH

1.3

Ctpoenue BemiecTBa. XUMHUYECKas CBSI3b. BHUIBI XMMHUYECKOW CBA3MU
(KOBaJIEHTHAs HEMOJSIPHAs U MOJISIpHAs, UOHHAsI, MeTaluindeckast). IoHbI:
KaTHOHBI M  aHWOHBL. MexaHuU3Mbl  00pa3oBaHUS  KOBAJICHTHOM
XUMUYECKOU CBA3M (OOMEHHBIM M JOHOPHO-aKIENTOpHbIN). Bomoponnas
CBSI3b

1.4

BanenTHOCTB. DneKTpOOTpUIIATENBHOCTh. CTENEHb OKUCIICHHUS

1.5

BemectBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. [HWIbl KPUCTAJUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOWCTBa BEIIECTB OT TUNA KPUCTAIIMYECKOW PEIIETKH.
[lonsiTue o nucnepcHbIx cucTemMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBasi 10Ji BEIIECTBA B paCTBOPE

1.6

Knaccudukamus  Heopranmueckux  coeauHeHuii.  Homenkmnatypa
HEOPraHWYECKNX BEIIECTB

1.7

Xumunueckass peaknusa. Kiaccupukanuss XUMHUYECKUX PpEaKUUid B
HEOPraHWYEeCKOM M OPraHMYeCKOW XHMHUHM. 3aKOH COXPAHEHHS MAacChl




BEILIECTB, 3aKOH COXPAaHEHUS W MPEBPAILCHUS YHEPTUU MPU XUMUUYECKUX
peaKuusIx

1.8

CKopocCTh peakiinu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (JAKTOPOB

1.9

OOpatumble peakuud. XUMHYECKoe paBHOBecHe. DaKTOphl, BIMSIOUINE
Ha COCTOssHME XuMHu4ieckoro pasHosecus. [Ipunmnun Jle Ilarense

1.10

DnextponuTtrydeckas aucconuanus. CHUIbHBIC W CJIa0bIe AJICKTPOJIUTHI.
Cpena BOIHBIX PacTBOPOB BEIICCTB: KUCJas, HEUTpanbHAs, MIEIOYHAS.
Peaxiimu nounoro ooMeHa

1.11

OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC pPCaKknnmn

HGOpFaHI/I‘ICCKaH XUMUA

2.1

Hemeramnel. Ilonoxenne ©HemerammoB B Ilepuoguueckoint cucreme
xumudeckux anemeHtoB .M. MenneneeBa U OCOOEHHOCTH CTPOEHUS
aToMoB. PU3NYECKHUE CBOICTBA HEMETAIUIOB. AJIJIOTPONHUS HEMETAIIOB
(Ha mpUMepe KUCIopoja, cephrl, pocdopa u yriieposa)

2.2

XUMUYECKHE CBOMCTBA BAXXHEHIIMX HEMETAJIOB (TAJIOT€HOB, CEPBHI,
azora, ¢ocdopa, yriaepona U KpPEeMHHUS) U UX COCTUHCHHH (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX coeauHenuit). [IpuMmenenue
BOXHEUIITMX HEMETAJIOB U UX COCIMHECHUN

2.3

Mertamnel.  [lomoxxenune wmerayuioB B llepuonwyeckon  cucreme
xumuyeckux sneMmeHToB .M. MenneneeBa. OCOOCHHOCTH CTpOEHUS
AJIEKTPOHHBIX 000JI0YeK aTroMOB MeTauioB. OOmme ¢dundeckue
cBoiicTBa MeTauioB. CrulaBbl METAJUIOB. JJIEKTPOXUMHUYECKUN Psl
HanpsHKEHU METAIIIIOB

2.4

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX METAIOB (HATPHi, Kalui, KaJIbIUi,
MarHuii, aJlOMHHUN, IIUHK, XpOM, Ke€Je30, MEIb) U HUX COCAUHCHUH.
OO6mue crmocoOs! moaydeHus: MeTajioB. [I[puMeHeHre MeTaJlIoB B OBITY H
TEXHUKE

I'enetnueckast CBs3b HCOPraHUYCCKHUX BCHICCTB, IIPUHAMJICKAIINX K
Pas3’INYHbIM KJIaCCaM

XUMHUA U )KU3Hb

3.1

Ponmp xumum B o0OecriedeHHH DSKOJOTHYECKOW, DSHEPreTUYECKON U
MUIIEBOM O€30MaCHOCTH, Pa3BUTUU MeAUIUHBL [loHsATHE O HAy4YHBIX
METOJ1aX MTO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIUN

3.2

[IpencraBnennuss 00 OOMIMX HAYYHBIX MPUHIMIAX MPOMBIILIEHHOTO
MOJIyYCHUSI BAXKHEWIIMX BEHIECTB. UYEIOBEK B MHUpPE BELIECTB U
MaTepHaoB: BAXKHEUIIINE CTPOUTENbHBIE MATEPHUAIIbl, KOHCTPYKIIMOHHbIE
MarepHanbl, KPackd, CTEKJIO, KepamMuKa, MaTepuasbl JJs JJIEKTPOHUKH,
HaHOMAaTepHuasbl, OPraHUYECKUE U MUHEpAJIbHbIE yIO0OpEeHUs

3.3

XuMHsl ¥ 3I0pOBbE YEJIOBEKA: MpaBUJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 0€30MacHOr0 UCIIOIb30BaHUS MIPENapaToOB ObITOBOM
XUMUHU B OBCEAHEBHOM KU3HU




YUYEBHO-METOAUYECKOE OBECIHEYEHUE

OBPA3OBATEJBHOI'O NIPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymon W.I'., CnaakoB C.A. AkuinoHepHoe
obmectBo «M3natenscTBO «IIpocBemnieHne»

* Xumus. 11 knacc. I'abpuensn O.C., Octpoymon N.I'., CnankoB C.A. AxkuinonepHoe
obmectBo «M3aaTenscTBO «IIpocBenieHue»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA
Ha caiite https://edsoo.ru/ B pasaene Meroaudeckue MOCOOMS W PEKOMEHIAIMU
(https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/) mo yueOHOMY MpeaMeTy
«XUMUS» PECTABICHBI CIEAYIONINE MaTEPUAIbI
* YyeOHO-MeToAMuecKoe 0OecrieueHne MpoIeCCOB MPENnoaaBaHusl XUMHUH, OUOJIOTHH,
(U3HMKU HA YPOBHSX OCHOBHOTO OOIIEro U CpeHEro oouiero o0pa3oBaHus ¢
BKJIFOUEHHUEM JTOTIOJHUTEIHHOTO HMHKEHEPHOTO KOMIIOHEHTA: METOIMYECKUE
pexomengamuu. — M.: ®I'BHY «MHCcTUTYT conepxaHus U METOI0B 00ydeHus», 2024.
- 73 c.
» Cucrtema OILICHKHU JOCTHKEHUH TUTAHUPYEMBIX MTPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS
yuebHoro npenmera «Xumus». Cpeanee od1iee 00pazoBaHUE: METOIUUYECKUE
pekomenaaruu. — M.: ®I'BHY «MHcTUTYT comepikaHust 1 METOJI0B 00ydueHus», 2024.
— 80 c.: ui.
 Cucrtema OIICHKHU JOCTHKEHUHN TUTAHUPYEMBIX MTPEAMETHBIX PE3yJIbTaTOB OCBOCHHUS
yuebHoro npenmera «Xumusi». OCHOBHOe 00111ee 00pa3oBaHKe: METOIUYECKUE
pekomenaaruu. — M.: ®I'BHY «MHcTUTYT conepikaHust 1 METOJI0B 00ydeHus», 2023.
— 55 c.:um.
» Xumus (yrinyoneHHsiit ypoBeHb). Peanuzanus tpedboBannii ®I'OC cpegnero obiero
oOpasoBaHus: MeToIuueckoe nocodue s yunurens. — M.: ®I'BHY «ucturyr
CoJIepKaHMs M1 METOI0B o0yueHus», 2023. — 100 c.: u.
JlocTrkeHne MeTanpeIMETHBIX Pe3yJIbTaTOB B PaMKaxX U3y4YEeHUS MPEIMETOB
€CTEeCTBEHHO-HAyYHOT0 0JI0Ka (OCHOBHOE 0011Iee 00pa3oBaHNe): METOAUICCKHE
pexomengamuu. — M.: ®I'BHY «MHCTHTYT comepxaHusi U METO10B 00ydeHus», 2023.
— 136 c.: un.
» KonTtekctHple 3amaun. 3ajaHus K ydeOHOMY Kypcy «XuMmus». 8 Kiacc: ydeOHOe
nocobue. — M.: ®I'bHY «MHcTuTyT conepxaHust U MeTo10B 00yueHus», 2024. — 41 c.
* OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKLIMHM: METOJAMYECKUE PEKOMEHAAu. — M.:
OI'BHY «MHCTUTYT conmepkaHus M1 METOI0B oOydeHusi», 2024, — 27 c.
* Meroanueckuii kelic «Xumuueckas CBs3b. Kpucrammmdeckue pemetkm» (8—9

KJIACCHI).
» [IlpemogaBaHWe €CTECTBEHHO-HAYYHBIX IMPEIAMETOB B YCIOBHSIX OOHOBJICHUS
coiepkaHusi oOmiero oOpa3oBaHMs: MeToauueckoe mocodbue. — M.: ®OI'BHY

«HCcTUTYT cTpaTteruu pa3Butus oopazoBanus PAO», 2021. — 184 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
HUHTEPHET



» OenepanbHas rocygapcTBeHHast HHPpopmalmonHas cucrema «Most mkonay (OI'UC
«Mos mkona») — URL: https://myschool.edu.ru/

* [lopran «buner B bynymee» — URL: https://bvbinfo.ru/

* Ilopran «Eaunoe conepxkanue obmero obpazoBanusi» (KonctpykTop pabounx
nporpamm) — URL: https://edsoo.ru/

* [Toptan «Poccuiickas snextponnas mkoia»y — URL: https://resh.edu.ru/

* bu6nmnoreka nudpororo odpazopatenbHOro KoHTeHTa — URL:
https://urok.apkpro.ru/

* [Topran ®I'BHY «®enepaiibHblii UHCTUTYT NeJarorndeckux uzmepenuin» — URL:
https://fipi.ru/

* bumnorexa IIOK https://m.edsoo.ru

* HopMaTuBHBIE JOKYMEHTHI CUCTEMBI 00111eTO 00pa30BaHUS. —

URL.: https://edsoo.ru/normativnye-dokumentyy/.

» OenepanbHble paboyrie MPOrpaMMbl O Y4e€OHOMY MPEAMETY «XUMUS». —

URL.: https://edsoo.ru/rabochie-programmyy/.

* Koncrpykrop pabouux nporpamm rno y4eOHOMY IpeIMETy «XUMHS». —

URL.: https://edsoo.ru/konstruktor-rabochih-programm/.

b MGTO}II/IHGCKI/IG CCMUHAPLI 110 y‘{€6HOMy mpeaMeTy «XUMUA». —

URL.: https://edsoo.ru/metodicheskie-seminary/ms-himiya/.

* MeTonueckue HHTEPAKTUBHBIC KEHCHI TI0 YYEOHOMY MPEIMETY «XUMHS». —

URL.: https://edsoo.ru/metodicheskie_kejsy/.

* HHTrepakTUBHBIE BUPTyaJbHbIE J1a0OpATOpPHBICE M TMPAKTHYECKHE pPabOThI Ha

yrayOJICHHOM YPOBHE 10 yUeOHOMY TIpeaMeTy «XUMUS». —

URL.: https://content.edsoo.ru/lab/.

* MeToauueckue mocoous mo yueOHOMY IpeaMeTy «XUMUs». —

URL.: https://edsoo.ru/mr-himiya/.

* Marepuainsl 1o Borpocam GopMupoBaHus GyHKIIMOHAIIBHOW TPaMOTHOCTH. —

URL.: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/.
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CUCTEMA OIHEHKHU JOCTHUKEHUSA OBYYAIOIIIMMUCA
IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHHS OBPA3OBATEJIBHBIX
IHPOI'PAMM HA YPOBHSX OCHOBHOI'O OBIIEIO U CPEAHEI'O
OBIIET'O OBPA3OBAHUA

[lepuogu4yHOCTh, MOPSJOK, CHUCTEMA OIICHOK W  (QOpMBI  IPOBEACHUS
MPOMEXKYTOUYHON aTTeCTAllMM Yy4YalllUXCid W TEKYIIEro KOHTPOJISI MX YCIEBAeMOCTH
perIaMEHTUPYETCS JIOKATHbHBIM HOPMATHUBHBIM aKTOM 00Pa30BaTENIbHOM OpraHu3aiiu
— IlonoxkeHue o0 TPoOBeleHHMH TIPOMEKYTOUHOI AaTTeCTAIUM Y4YAIUXCH U
OCYIIECTBJIEHUHU TEKYIIEro KOHTPOJISI UX YCIIeBA€MOCTH.

Ha ypokax XuMuu OIEHMBAHUIO TOJICKAT CIEAyIOIUe crerupuyecKue
YMEHUS:
8bloe/1s1mb CYIIECTBCHHBIC MPU3HAKH OCHOBHBIX XUMUUECKUX TIOHSITHUH;

UCNONb308aMb TIOHATHUS JIJIs1 OOBSICHEHUSI OTJICTBHBIX (PaKTOB U SIBJICHUI;
8b10Upams OCHOBAHUS U KPUTEPUU JJIs KJIacCU(PUKAIIMA  BEIIECTB W XUMHYECKUX
peaxkuuu;
ycmauasenueams IPUINHHO-CIICICTBEHHBIE CBA3U MEX Y O0bEKTaMU U3YUYEHUS,
NpUMeHsAmsb B MPOLECCE MO3HAHUS IIHUPOKO MCIOJI3YEMbIE B XUMHUHM CUMBOJMYECKUE
(3HaKOBBIC) MOJIENIN (XMMUYECKUN 3HAK — CHUMBOJI 3JIEMEHTa, XUMHUYecKas ¢opmyia,
ypaBHEHUE XUMHUUECKOU PEaKIIUH);
npeobpazosvléams MOICIIbHBIC TIPEACTABICHUS  MPU  PEIICHUH  y4eOHO-
MO3HABATEJILHBIX 33134,
BbIABNAMb U XAPAKMEPU308amsb CYIIECTBEHHBIE MPU3HAKU H3yYaeMbIX BEILECTB U
XUMHUYECKUX PEaKIU;
8bINOJHAMb PACUETHl 10 XHUMHUYCCKMM (OpMyJIaM M ypaBHEHUSIM XHUMHUYCCKHX
peaKumii;
NIAHUPOBAMb U NPOBOOUMb XUMUUECKUHN IKCIICPUMEHT.
Jlns  opraHuzanmM  TEKYIIEro OIlEHHWBAaHHUS OOpa3oBaTeBbHBIX PE3yJbTATOB Ha
YpOKax XUMHUU MOTYT IPUMEHSTHCS
YCMHblL ONpOC C WCTHOJb30BAHUEM CHCTEMBI CHEIUAIbHO IMOJO0O0PAHHBIX YCTHBIX
BOIIPOCOB;
NUCbMEHHbILI ONnpoc HAa OCHOBE CHUCTEMbl 3aJaHUN PA3JIUYHOM THUIIOJIOTUH H
YPOBHSI CIIOXHOCTH [Ji1 OLIEHKM YCBOEHHUS OTACNIbHBIX 3JIEMEHTOB COAEp KaHUs
KOHKPETHOM TeMbl, B TOM YHUCJE 3aJlaHUi, HUMEIOLIUX XapaKTep «MBbICICHHOTO
HKCIIEPUMEHTa», KOTOPbIE TPEOYIOT OT 00yUaroOmUXCsl MPUMEHEHHsI 3HAHUH B HOBOM
KOHTEKCTE WJIU ISl PeIIeHUs] HECTaHIapTHBIX 3a/aY;
BBITIOJIHEHUE HMPAKMUYECKUX padom, TMO3BOJSIOIMIMX OLICHUBATH YMEHHSI palbOThl C
XAMHUYECKUMHU BEIIECTBAMH U  JA0OpaTOPHBIM 00OpYIOBaHUEM, MPUMEHEHUE
TEOPETUYECKUX 3HAHUN Ha MPAKTHUKE.
B cuny pasHooOpasus ¢opM ©W METOIOB TEKYIIee OICHUBAaHUE Y4YEOHBIX
JOCTH>KEHUH, 00yUaroIMnXcsl TO3BOJISIET:

— OCYWIECTBIISATh NU(PDHEPEHIIMPOBAHHBIM MOAXOJ K OOYUYaIOIIMMCS C IIEJIbIO
BBISIBIICHUS UX CIOCOOHOCTH K MPUMEHEHUIO 3HAHWN B Pa3IMYHBIX CUTYallUsiX,



TOTOBHOCTH K CAMOKOHTPOJTIO ¥ CAMOOIICHKE Pe3yIbTaTOB CBOMX JOCTIIKCHHUIA;

— BBISIBJISITH NMIPUYHMHBI 3aTPYAHCHUN 0Oydaromuxcs mpu paboTe ¢ y4eOHBIM
MaTepUalIoM;

— CJIeAuTh 3a XOJIOM IIporiecca OOy4eHUs M 1O Mepe HeoOXOAUMOCTH

OIEPAaTUBHO KOPPEKTUPOBAaTh (OPMBI €ro OpraHu3alid, OCOOCHHO B YacTH
CaMOCTOSITETTLHOM MO3HABATEIBHOMN IEATEIbHOCTH 00yUJaOITUXCA.
TemaTudeckoe OIEHWBAHHWE MPEAMETHBIX PE3yJbTATOB IO XMMHU HAIpaBICHO Ha
KOMIIJIEKCHYIO OIIEHKY 3HAaHUH W YMEHUH OOydYalomuxcs TIOCHe 3aBEpIICHUS
W3YUYCHHS OIPECICHHON TEMbI WM pa3jesia yuyeOHou mporpamMmbl. OHO TTOMOTaeT
YUUTETIO ONPECTUTh YPOBEHb YCBOCHHSI MaTepHalla U TOTOBHOCTh OOYYaIOIIUXCS K
JTaNbHEHUIIEMY H3yYEHHUIO TPEAMETa, a TakKKe CKOPPEKTHPOBATH O0Pa30BATEIHHBIN
TIPOIIECC TSI IOCTHYKCHHUS JIYUIIIUX Pe3yIbTaTOB.

OueHnBaHue YCTHBIX OTBETOB

OnHolt W3 TpaaUIMOHHBIX (OPM MPOBEPKH 3HAHUNW M YMEHUH OO0YydYarOIIUXCs
ABJIIETCS YCTHBIN onmpoc. K MeTogam yCTHOrO KOHTPOJI OTHOCSTCS: Oecea, pacckas
YUYCHUKA, OOBSCHCHHE, KOMMEHTHPOBAaHHE TEKCTa Yy4eOHHMKA, YTCHUE CXEMBHI,
cooOI1eHne. Y CTHBIM ONMPOC MCIOJIB3YETCS B XOJI€ Pa3IMYHBIX TUIIOB YPOKOB, 4Yallle
B HayaJjie ypoKa C IeJIbI0 aKTyalu3alliy 3HaHUU, HEOOXOUMBIX JIJII U3YYCHHUSI HOBOTO
TEOPETHYECKOIO0 MaTrepuaja, a TaKKe€ B KOHIE ypoKa IJisi NEPBUYHOTO KOHTPOJIS
Y 3aKpEIUIEHUS MMOTYyYECHHBIX HA YPOKE 3HAHUI.

B kayecTBE OCHOBHOIO HMHCTPYMEHTapusi YCTHOTO ONPOCAa BBICTYNAET CHCTEMA
BOIIPOCOB, ITOCTPOCHHBIX HA OCHOBE KOHKPETHBIX 3JIEMEHTOB COAEPKaHUS U3YUEHHOT O
MaTepuana, MO0 HOBOrO Marepuana, mojJjiexaiiero 3akperuieHuto. CoaepikaHue
BOMPOCOB yUYUTEIh OINpEACISieT € Y4YETOM MOATOTOBICHHOCTH OOYYaromINXCs
Ha MOMEHT U3yYEHHs] COOTBETCTBYIOILIETO MaTepuaa.

[Ipy oneHMBaHMHM YCTHOTO OTBETa OOYYAroOMIerocss Ha TOCTaBIEHHBIM BOIPOC
1eJIeCO00pa3HO MPUMEHSTD CIEAYIONINE KPUTEPHH:

OT1MeTKa «5» CTaBUTCS TIPH YCIIOBUH, €CITU 00yUJarOIIHICS:

— JIa€T TOJHBIA apryMEHTHPOBAHHBIA OTBET, W3JI0KECHHBIM B OMPEICIICHHOU
JIOTUYECKOU MOCIEA0BATEILHOCTH;

— JEMOHCTPUPYET IIOHMMAHHE CYIIHOCTH COOTBETCTBYIOIIUX XHWUMHUYECKUX
MOHATHI, 3aKOHOB W TEOPHUH, HCIONB3YET WX BO B3aWMOCBSI3U MJIsi OOBSCHEHUS
paccMaTpUBaEMBbIX SIBJICHUU U CBOKMCTB N3yYaeMbIX BEILIECTB;

— YCIEIIHO pealu3yeT IMOJIYyYEHHBIE PAHEE 3HAHUS I NTOCTPOEHHUS BBIBOJIOB
¥ 0000ICHHH.

OT1MeTKka «4» CTaBUTCS IPU YCIOBUHU, €CITU O0yUYarOIIHIAC:

— JIaeT OTBET, JOMYCKAIOIINN HEKOTOPbIE HETOYHOCTH B TOJIKOBAHUU CYIIIHOCTH
($akTOB U SBIECHUMN, O KOTOPHIX HJICT PEUb;

— CaMOCTOSITEJIbHO YCTPAHSAET UMEIOIIMNECS B OTBETE HETOYHOCTH.

OTMeTKa «3» CTaBUTCS MIPH YCIOBHUH, €CITH 00YJIArOTITHIACS:

— JAaeT OTBET, KOTOPHIA MO COAECPKAHUIO B OOJBIIEH YAaCTH YIOBIETBOPSAET
TpeOOBaHUAM K OTBETY Ha OTMETKY «4», HO JOMYCKAeT OLIMOKH MPU UCIOJIb30BAHUU
TEOPETUYECKOT0 U (PaKTOJIOTUUECKOTO MaTepuania;

— HE JEMOHCTPUPYET YMEHHUS MO YCTAHOBJICHHIO CBSI3M MEXIY H3YUYCHHBIM



paHee U HOBBIM TEOPETUYECKUM MATEPUATIOM;

— 3aTpyAHSETCS B MOCTPOEHUHU BBHIBOJIOB U 0000IICHUIA;

— JOMYyIIEHHbIE OMNOKU UCTIPABIISET C MTOMOIIBIO YUUTEJIS.
OtMeTKa «2» CTaBUTCA NP YCIOBHUH, €CIIU 00yUaroIIuiics:

— J1aeT HEBEPHBIN OTBET;

— MOKa3bIBaeT OTCYTCTBHE 3HAHUU COOTBETCTBYIOLLIUX TTOHSATHUN
1 3aKOHOMEPHOCTEM;

— HEBEPHO MPUMEHSET U3yUCHHbIC TTOHSATHUS, 3aKOHBI U TEOPUH 7151 OOBICHEHUS
paccMaTpyUBaeMBbIX SIBJICHUU U CBOMCTB U3yYa€MbIX BEILIECTB;

— 3aTpyAHSETCS B MCHPABJICHUU JIOMYIICHHBIX OMIMOOK KaK CaMOCTOSITEILHO,
TaK U C IIOMOILBIO YUUTEIIS.

OueHuBaHHe MUCHMEHHBIX Pad0T

B npaktuke npenonaBaHuMs XMMHM B paMKaxX TEKYLIEro M TEMAaTUYECKOIrOo
KOHTPOJISI 3HAHUM MCHOJIB3YIOTCS pa3jUYHble NHCbMEHHbIE 3anaHus. I[lpum Bcem
pazHooOpa3uy MUCHMEHHbIE 3aJaHUSl CXOJHBI M0 CBOEW IEJEeBOI HaNpaBIECHHOCTH,
CYTb KOTOPOM 3aKJII0YaeTcs B TOM, YTOOBI HE MPOCTO YCTAHOBUTD, YTO 3HAIOT U YMEIOT
oOyJaromuecsi, CKOJIbKO 00ecrneunTb OOBEKTUBHYIO OIIEHKY TOT0, KaK U B KaKUX
B3aUMOCBA34X OHM MOTYT NPHUMEHSATH MOJIYYEHHBbIE 3HAHUS U YMEHHs JJIsI aHAIIN3a,
OO0BSICHEHUSI ¥ TPOrHO3UPOBAHMSI PA3IIMYHOTO POAA SIBJICHUM.

OxapakTepru3yeM OCOOEHHOCTH OLIEHMBaHUS HEKOTOPBIX BUJOB 3aJaHUll, KOTOPbIE

TPAJIULIAOHHO HCIOJIB3YIOTCSA JUIsl IPOBEACHUS OLEHOYHBIX MNPOLEAYp B paMKax

TEKYIIETO ¥ TEMaTHYECKOr0 KOHTPOJISI 3HAHUM.

XUMHYECKUHN IUKTAHT.

XHUMHUYECKUA TUKTAHT COCTOUT M3 IEPEYHS BOIPOCOB, MPOBEPSIOIMX 3HAHHUS Ha
PENPOIYKTUBHOM YPOBHE, TPEOYIOIMMX OBICTPHIX M KpaTKUX oTBeToB. Hampumep:
3HAHME CHUMBOJIOB XHMHMYECKHX DJJEMEHTOB, (OpPMYT W Ha3BaHUU BEIIECTB,
TEPMUHOJIOTUH H TIP.

[Ipu olleHMBaHUU XMMHYECKOTO AMKTaHTa IEJIeCO00pa3HO MPUMEHATH CIEAYIOIINE
KpUTEPUH:

OTMeTKA «5» CTaBUTCS MPHU yCIOBUH, €CIIM 00YJAIONIUIICS BEPHO 3alUChIBaeT OT 95
1o 100% oTBeTOB;

OTMeTKA «4» CTaBUTCS MPHU yCIOBUH, €CIM 00yJaronIuiicss BEpHO 3anucbiBaeT ot 80
110 94% OTBETOB;

0TMeTKA «3» CTaBUTCS MPHU YCIOBUH, €CIH O0yUYarONIUICA BEpHO 3amuchiBaeT ot 60
10 79% OTBETOB;

OTMETKA «2) CTaBUTCS MpPHU YCIOBUH, €CIU OOydaromuiicss 3anucbiaetr menee 60%
OTBETOB.

TecTupoBanue.

MOXHO BBIJICIUTh OCHOBHBIE BUJbI TECTOBBIX 3a/JIaHUM, KOTOPBIE UCIOIB3YIOTCS IS
MPOBEPKU 3HAHUN U YMEHHI 00y4aromuXcs MO pa3IMYHbIM TEMaM:

C BBIOOpOM OTBETA/OTBETOB (IpejJiaraeTcsi BbIOpaTh MPAaBUIbHBIE OTBET/OTBETHI U3
MPEJIOKEHHBIX BAPUAHTOB); C KOPOTKUM  OTBETOM (TpeOyeTcs 1aTh KPaTKUil  OTBET



Ha BONPOC WJIM BBIMOJIHHUTH 33JJaHUE B HECKOJNBKUX MPEIOKECHHIX); HA COOTBETCTBUE
(Hy’)KHO YCTAaHOBUTH COOTBETCTBHME MEXIy OJJIEMEHTAMH [JIByX MHOXECTB); Ha
MOCJIEeA0BaTENILHOCT  (TpeOyeTcs  pacCcTaBUTh  JJEMEHThl B MPaBHJIbHOU
MOCJIeI0BATEIILHOCTH).

[lenecooOpa3HO  MPUMEHUTh  HOPMATHBHOE  JUXOTOMHYECKOE  OICHUBaHUE
pPe3yabTaTOB BBITIOJHEHHS KaXKIOTO TECTOBOTO 3a/IaHusl, HAPABICHHOTO HAa TPOBEPKY
YCBOGHUS OJTHOTO 3JIEMEHTa COJIePIKaHusI.

[Ipumepnas  mkanma mnepeBojga Oamla B OTMETKY  (pa3pabarbiBaercs B
00pa3oBaTeILHON OpraHU3aIluN):

OTMETKAa «5» CTaBUTCA MpHU YCIOBHM, €clii oOywarouiuics HaOpan ot 85 10
100% ot oOmiero urciaa 0alioB;

oTMeTKa «4» CTaBUTCS INpHU YCIOBUH, €cid oOydaroniuiicss Habpan ot 65 1o 84%
OT 00IIIero yrciia 0ajjos;

OTMeTKA «3» CTaBUTCS MPHU YCJIOBHUH, €ciiu oOydaromnuiics Habpan ot 50 mo 64%
OT 00IIero ynciia 0ajjos;

OTMeETKa «2» CTaBUTCS MpPH YCJIOBHM, ecilu oOydaromuiics HaOpan menee 50% ot
oO1rero yucia 0asios.

OueHuBaHue pelieHUs PacyeTHBIX 3a/1a4.
PacueTHble 3amauum MO XMMHHM B CHUCTEME OIICHHBAHUS WIPAIOT BAXKHYIO POJb B
OLICHKE YpOBHS TIOHMMaHHUS M YCBOEHHUs Marepuana oOywaroumumucsa. OHH
MO3BOJIAIOT TPOBEPUTH HE TOJBKO 3HAHHE TEOPETHUECKHMX OCHOB XHWMHH, HO U
yMEHHE TPUMEHSATh HMX Ha MpaKTUKE, MPOBOJAUTH pPACUEThl, aHAIU3UPOBATH
pE3yNbTaThl U JeNaTh BbIBO/ABI. PacueTHble 3a/1aun MOTYT BKJIIOYATh B ceOsl pellieHne
YPAaBHEHHM XMMHUUYECKHX PEAKIIMid, pacyeT Macchl, 00beMa, KOHIIEHTPAI[MN BEIIECTB,
a TaKkKe OmpeleseHUue APYrUX XUMUYECKUX TapaMmeTpoB. PacueTHwpie 3amaun
MOMOTalOT pPa3BHBAaTh JIOTHUYECKOE MBIIUICHHE, yMEHUE paldoTaTh C JIaHHBIMU
U TIPUMEHSITh TEOPETUUYECKUE 3HAHUS HA MPAKTUKE.
[Ipu oneHWBaHMM TUCHMEHHBIX PEIICHHM pACUYETHBIX 3a/lad PEKOMEHIYeTCS II0
BO3MOXHOCTH Ha BCEX 3Talax HCIOIb30BaTh OOOOIICHHBIE KPUTEPUU OIECHUBAHUS
takux 3agannii B KM OI'D (Ha ypoBHE OCHOBHOTO o0OIIEero oOpa3oBaHMUs)
u KM EI'D (#a ypoBHe cpemHero oo1mero oopa3oBaHusi) M0 XUMUH.
Pemienne  pacuerHoM  3aJadyd  MPENINOJIAraeT  BBINOJHEHUE  ONPEACICHHOU
MOCJICIOBATEIPHOCTA  JIOTHUECKUX JIEUCTBUA C  (U3UYECKUMHU  BEITUYMHAMU
Ha OCHOBAaHMHM COOTHOUIEHWU BEIIECTB — YYAaCTHHUKOB peakuuu. B 3aBUCHUMOCTH
OT YCIIOBHS 3aJa4d KOJUYECTBO TaKUX JIOTUYECKHX JCHCTBUA MOXKET ObITh
paznuuHbM. [loATOMY TpH OIIEHMBAHUU Ba)XXHO YYUTHIBATH TO, KaK OOydarouuiucs
BBICTPAUBACT HYKHYIO MOCJIEIOBATEIbHOCTh ATUX JACHCTBUM, U OLICHUBATH KaXKI0€
13 BBIMOJHEHHBIX JEHCTBUI, KOTOPOE OYNET SIBISATHCSA SJIEMEHTOM OTBETA.
OOBEKTOM OIICHUBAHUS PEIICHUSI PACUETHBIX 3a]1a4 SIBJISIOTCSL:

1) mpenMeTHBIN pe3yabTaT — CHOOPMHUPOBAHHOCTH YMEHUS TIPOBOJIUTH PACUCTHI
M0 YPABHEHUIO XUMUYECKON PEaKIINu;

2) MeTtanpeIMeTHbIe pe3yiabTaThl — CHOPMHPOBAHHOCTh YMEHHUH CTPOUTH
JIOTUYECKUE PACCYKJICHUS, CAaMOCTOSITEIbHO BBIOUpATh CIOCOO pelieHust y4uyeOHO
3a/1auu.



Jloruveckue nerCTBUS, KOTOPBIE SBISIOTCS HEOOXOMUMBIMU JJISI PEIICHUS paCUCTHON
XUMHYECKOHU 3aa4H I10 YPABHECHHUIO XUMUYECKON PEaKIUu:

1) cocraBieHHEC YpaBHCHHMS XUMHYECKOW pPEAKIMH, O KOTOPOW HIET pedb
B YCJIOBHH 33/1a4H;

2) ompeneseHue COOTHOIICHUS KOJMYECTBA BEIIECTB — MPOMOPIUOHATBHOM
3aBUCUMOCTH, KOTOpas YCTaHABIMBACTCS B COOTBETCTBHH C KO3(P(HUIIMCHTAMH
B YPaBHCHUU PEAKITUH;

3) Hax0XIeHHE UCKOMOM (PU3MUYECKON BEITUYHHBI.

Kaxnoe noruueckoe neiicTBue oreHuBaeTcss B 1 Oami, cyMmapHbld Oami 3a
BEpHOE pelieHue 3agaun — 3 Oanna. Takol MPUHIMI KPUTEPHATBHOTO OIICHUBAHMUS
esiecoo0pa3eH Ha TEpBBIX dTamax (OPMUPOBAHUS YMEHHs peliaTh PAacUETHHIS
3amaun. B mporecce n3ydeHus yaeOHOTo mpeaMeTra « XUMHES UCTIONB3YIOTCS 3a/1aHus,
YCIIOBUE KOTOPBIX JOMOJHSACTCS HOBBIMH D3JIEMEHTAMU 3HAHWW, YTO MPUBOIUT
K YBEIUYCHUIO KOJIMYECTBA Y4YEOHBIX JEWCTBHUM, HEOOXOIUMBIX JJIs PpEHICHUS
pacueTHOH 3amaur. [Ipy 3TOM CXOAHBIC IO CBOEMY XapakTepy Yy4eOHBIC JICHCTBUS,
HampuMep HaXOXKJIEeHUE Macchl (00beMa) BEHIECTB MO W3BECTHOMY KOJIUYECTBY
BemiecTBa (M HAOOOPOT), MOTYT IOBTOPATHCS NPHUMEHHUTEIBHO K HECKOJIbKHM
BeniecTBaM. B 3TOM ciydae Takue OEHCTBUS Lieecoo0pa3Ho oleHuBaTh B 1 Gai.
K xputepusiM OIlCHUBAaHUS PEUICHUS PAaCYCTHOW XMMHYECKOW 3aJa4dl MOTYT OBITh
OTHECEHBI CJIEIYIONIUE TTOKa3aTeIu MBICIUTEIBHOMN IeATeTbHOCTH:

1) moHMMaHUEe XUMHUYECKOW CYIIHOCTH Tpolecca (COCTaBICHHE YPaBHEHUS
XUMHYECKOU PEaKIIHH);

2) YCTAaHOBJICHHE TPOMOPIUOHATIBHON 3aBUCHUMOCTH (COOTHOIICHHS) MEXIY
KOJIMYECTBOM BEIECTBA YYACTHUKOB MPOIECCa BO B3AaMMOCBSI3H;

3) IpUMEHEHUE  COOTBETCTBYIOIIMX  CHOCOOOB  BBIYMCICHUS  3aJaHHOMN
(br3UIeCKON BETMUNHEI.

PekoMeHyeTcss TPUMEHSATh TMORJIEMEHTHOE OIICHMBAHUE PEIICHUS PacueTHBIX
XUMHYECKUX 3a/1a4:

BEPHO 3aIMCaHbl TPH AJICMEHTA OTBETa — 3 Oaa;

BEPHO 3aIKMCaHbl JIBa JJIEMEHTA OTBETa — 2 Oasla;

BEPHO 3aMKcaH OJMH 3JIEMEHT OTBeTa — 1 Oa;

BCE AJIEMEHTHI OTBETA 3arrcanbl HeBepHO — 0 6auioB.

Jlnst ompeneneHus YpoBHS C(POPMUPOBAHHOCTH Yy OOYYAIOIIMXCS YMEHUW peliaTh
pacyeTHbIE XMMHYECKHE 3aJaud TpH HU3YYCHUHU KaXKIOW TEMbl PEKOMEHIYETCS
MIPOBOJUTH KPAaTKOBPEMEHHBIC MHUCHbMEHHBIE PaOOTHI, 3aJaHUS KOTOPOW BKIIOYAIOT
pacyeTHbIE 3aJ]a4 PA3HOTO YPOBHSI CIIOKHOCTH.

KparTkoBpeMeHHasi npoBepoUYHasi padora.

ITo Mepe uzyuenus a1000i TEMBI Kypca XMMUU MPOUCXOJIUT «HAKOIUICHUE» 3HAHUMH, a
TaK)Ke YMEHUU MPUMEHATHh X B PA3IUYHBIX yU4€OHBIX CUTyaIUsAX. B mensx oneHku
YMEHUM NPUMEHSITh MOJYYCHHbIE 3HAHMSI B CUCTEME U B3aMMOCBSI3U 11€JIECO00Pa3HO
UCIONb30BaTh  KpaTtkoBpemeHHble (10-15  MwuHYT) mpoBepouHble  pabOTHI,
BKJIIOYAIOIIME HEOOJIBIIOE KOJTUYECTBO 3aJaHUN PA3HBIX TUIIOB U YPOBHS CIIOKHOCTH.
KparkoBpeMeHHble TTPOBEpPOUHbIE PaOOTHI MO3BOJISIOT OLUEHUTH CPOPMHUPOBAHHOCTH
HECKOJIbKMX B3aMMOCBSI3aHHBIX TOHSITUM B TMPOLIECCE HU3YUYEHHUSI OTIEIbHBIX



noaTeM/0JI0KOB.

KpaTkoBpeMeHHbIE TPOBEPOYHBIE PaOOTHI MOTYT COAEpXkaTh 3aJaHus, TpeOyromme
COCTaBJICHHMS YpaBHEHHWH XUMHUYECKHUX peaknuid (Hampumep, 3a7aHus Ha
XapaKTEpPUCTUKY CBOWCTB HW3YyYa€MbIX BEIIECTB, TE€HETUYECKYIO CBS3b MEXKIY
BEIIECTBAMHU Pa3IMUHBIX KJIACCOB), a TAK)KE PACUCTHHIE XUMUYECKHUE 3aa9d U IPYTHE
Tunbl 3anannii. KommuecTBo 3amaHuWii B paboTe 3aBUCHT OT THIA U CIOKHOCTU
BKJTFOUEHHBIX 33/IaHUN U OT BPEMEHH, OTBOJJUMOTO Ha UX BBHITIOJTHEHHE.

[Ipumepnas  mkanma mnepeBojga Oamla B OTMETKY  (pa3pabarbiBaercs B
00pa3oBaTeILHON OpraHU3aIluN):

oTMeTKa «5» CTaBUTCS TIpU YCIOBUHU, e€cilu oOydaromuiicss HabOpan oT 85
10 100% ot obmiero yucia 6amios;

oTMeTKa «4» CTaBUTCS INpHU YCIOBUH, €cid oOydaroniuiicss Habpan ot 65 1o 84%
OT 00IIIero yrciia 0ajjos;

OTMeTKA «3» CTaBUTCS MPHU YCJIOBHUH, €ciiu oOydaromnuiics Habpan ot 50 mo 64%
OT 00IIero yrciia 0ajjos;

OTMeETKa «2» CTaBUTCS MpPH YCJIOBHUH, eciiu oOydaromuiicss HaOpan menee 50% ot
oO1rero yucia 0asios.

TemaTuueckasi KOHTpPOJIbHas padoTa.

dopmoit OLICHUBAHMS YYEOHBIX JOCTHUKEHUN B paMKax HW3YYCHHS TEMbI
WIN pasJiesia Kypca XUMUU SIBISIETCS KOHTPOJIbHAs padoTa.
[Tpu OpraHM3allii U JaJbHEHWIIeM OIICHHUBAHUM KOHTPOJBHBIX padoT

0 XMMHH CHauaja OINpPEAeNIAIOTCS MOIX0bl K MOCTPOSHUIO KOHTPOJIBHON paloTHl,
a3aTeM K 0TOOpy KpUTEpHUEB OLICHUBAHUS KaK OT/IEJIbHBIX 3aJjaHUH, TaK U Bceil pabOThI
B IeIOM. 3aJaHus KOHTPOJbHOM pabOThl OpPHUEHTUPOBAHBI HA MPOBEPKY
OCHOBOIIOJIATAIONIUX 3JIEMEHTOB COJEpkKaHUS Kypca XUMHUU U CHOPMHUPOBAHHOCTHU
NPEeIMETHBIX W METalpeIMETHhIX yMeHUH oOyuaromuxcsi. KoHTponbHYyI0 paboty
CJIelyeT MCIOJIb30BaTh MO 3aBEPIICHUH M3YYCHUS TEMbI IIEIMKOM, a HE OTICIbHBIX
noaATeM/O0JIOKOB, M3y4yaeMbIX Ha ypokax. JIs KOHTPOJIBHOW paboThl OTOMpaeTcs
CaMblil 3HAYMMBIM MaTtepual Tembl. [10 CBOEH THUMOJOTHM 3aJaHUs  KOHTPOJBbHOU
palbOoThI AHAIOTUYHBI 33JTAHHSIM, KOTOPBIE UCTIONIB3YIOTCS ITPHU U3YYEHUH KOHKPETHBIX TEM.
Pexomennyem CIEeNyIOIINEe KpUTepUU Uil T[epeBoja oOmed CyMMBbI
HAYHMCJICHHBIX 0aJUIOB B OTMETKY O MATHOAIIHLHON IIKAJIE:

OTMeTKa «5» CTaBUTCA TPH YCIOBHH, €CIM oOydarommiics Habpan ot 85 mo
100% ot o0Omiero uncia 0aioB;

oTMeTKa «4» CTaBUTCA MpPU YCJIOBUHM, €CIM oOOywaromuiics HaOpan ot 65 1o
84% ot ob11ero yncia 0ajjos;

OTMeTKa «3» CTaBUTCA TPH YCIOBUH, €CIu oOydarommiics Habpan ot 50 mo
64% ot 00111€ero urciaa 0ajlioB;

OTMeETKa «2» CTaBUTCS TPH YCJIOBHH, eciiu oOydarommiicss Habpan menee 50% ot
oO1iero uucia 0anos.

OuneHka npakTH4YeCKOH padoThI
BoinionHeHne  mpakTHYecKMX — pabOT  MOpeanojiaraeT  KOMIUIEKCHYIO — OLICHKY
00pa3oBaTeNbHBIX JOCTHKEHUN O0Y4YaroNIUXCsl C y4€TOM B3aUMOCBSA3U OTIEIbHBIX



noKazaTeJiei.
KonTponupyembimu pe3ynbTaTamMu BBITOTHAEMBIX JEHCTBUN SBIISIIOTCS 3HAHUEBBIA U
NeATeNIbHOCTHBIA KOMIIOHEHTBI, KOTOPBIE TPEACTABICHBI B TaOIUIIE.



Koumponupyemvie pesynomamol 8b1n0aHAEMbIX OCUCMEUT, UX OYEHUBAHUE

3HaHHUeEBLIN Onenka JlesiTeILHOCTHBII Onenka
KOMIIOHEHT (0as1bI) KOMIIOHEHT (0asL1BI)

1) 3nanuWe J1aOOPATOPHBIX 1 1) CoGOnronenne mnpasun |1
Croco0oB MOJIy4eHUS Oe3omacHOi paboOThl TpH
KOHKPETHBIX BCIIECTB; BBITIOJTHEHUN ~ XUMHUYECKUX
3HAHHE duzHuecKux U OTIBITOB
XUMUYECKUX CBOMCTB
BEIIECTB, KOTOpBHIE CIEAYET
YUUTHIBATh  TPH  BhIOOpE
HE0OXOAMMOTO crmocoba uxX
coOupaHus
2) 3nanue (QUBHUYECKUX U 1 2) CobnroneHue  MpaBUI 1
XUMHYECKUX CBOWCTB paboThl Cc J1abopaTOpPHBIM
BEIIIECTB, KOTOpBIE CIEIyeT o0opyaoBaHUEM pH
YUUTHIBATh  TNPU  BBIOOpE MOHTa)KE MPUOOPOB
HEoOXoauMOro cmocoba ux
cobupanus (MeToamMu
BBITCCHCHUS BO3/TyXa U BOJIbI)
u LTSt J0Ka3aTeIbCTBA
HAJIUYUA MOJTYYEHHBIX
BEIIECTB
3) 3HaHue YCJIOBUI 1 3) I'pamoTHOE OOecreueHue 1
POTEKAHMUS XUMHUYECKUX YCIOBUW JUIsI TPOBEACHUS
IPOIIECCOB,  MCIOIB3YEMBIX XUMHUYECKUX POLIECCOB
LTSI MOJTy4YEHUs u (HarpeBaHuE PEAKIMOHHOM
UCCJIeI0BaHUS CBOICTB CMecH; U3MeIbYCHHUE
3aJIaHHBIX BEIIECTB TBEPABIX BEIIECTB;

pacTBOpEHHME BEIIECTB B

BOJIC U T. ]I.)
4) Hcnonb3oBanue 1 4) Ocy1ecTBieHue 1
XUMHUYECKOU CUMBOJIMKH IS HAONIONEHUA 32  XOJIOM
COCTaBJICHUS dbopmyn nporecca, (pUKCUpOBaHHE U
BEIIECTB U ypaBHEHUU OTIHMCAaHKE €TO Pe3yIbTaTOB
OCYIIECTBIISIEMBIX
XUMHWYECKUX PEaKIUi
5) dopmynupoBaHue 1 5) CocraBneHue ordera o 1
BBIBOJIOB M OOOOIICHUI 10 IPOJICIAaHHON padoTe
pe3ynbTaTaM  MPOBEICHHBIX
WCCIIEIOBAaHUN

MakcuMaIibHbI UTOroBei 0amt: 10




OTMeTKa 10 IATHOAIUILHON IIIKAJIE:
«5» — 9-10 GautoB

«4» — 7-8 dayuioB

«3» — 5-6 dayu1oB

«2» — MeHee b OamIoB

OueHnBaHue NPOEKTHOM WIH UCCIAEA0BATEIbCKON AeITeJIbHOCTH

Bxuitouenue oOyuaromuxcsi B yueOHO-UCCIEI0BATENbCKYIO U MMPOEKTHYIO
NeATeNIbHOCTh, TPU3BaHHYIO oOOecreynBaTh (POPMHUPOBAHUE Yy HUX OIBITA
npumMeHennst YVYJl B OKM3HEHHBIX CHUTYyallMsX, HaBBIKOB  Yy4eOHOTO
COTPYIHMYECTBA © COLMAIBHOTO B3aUMOJCHCTBUSI CO CBEPCTHUKAMH,
oOydJaromMuMHCs MIJIAQJIIEr0 U CTaplIero BO3pPacTa, B3POCIBIMHU, HAa YpPOBHE
cpelHero oo1ero oopa3oBaHus, UMEET CBOM OCOOCHHOCTH.

OI'OC COO omnpenensieT MTHAUBUAYAIbHBIN MPOEKT Kak 0co0yt0 GpopMy
OpraHu3aluy JIeATebHOCTH oOyuatouiuxcs (yueOHOe ucciaeoBaHUe WM
yueOHbId TIpoekT). MHIuBUAYyalbHBIA TPOEKT BBIMOJHICTCS OOyYaroIuMCs
CaMOCTOSITEJILHO TIOJ PYKOBOJICTBOM YUHWTEJSI TIO BBIOpAHHOW TeMe B paMKax
OJIHOTO HWJIM HECKOJIbKUX M3y4aeMbIX YUeOHBIX MPEIMETOB, KYpCOB B JIO0OM
n30paHHON 00JIACTH JEATEIBHOCTH (ITO3HABATEIBHOM, MPAKTUYECKOHN, YdeOHO-
HCCIIeI0BATEILCKOM, COUMANIBHOM, XY10’)KECTBEHHO-TBOPYECKOM, HHOM).

VYyeOHo-UCcenoBaTeIbCKasE U MPOEKTHASA JIEATETbHOCTH O0YyYalolIuXCs
Ha YpPOBHE CpEIHEro oOIIero oO0pa3oBaHUsS PErNIAMEHTUPYETCS JIOKAJIbHBIM
HOPMAaTUBHBIM aKTOM oOpa3oBarenbHON opranu3zanuu  — [lono:xkenue 00
HHAUBUIYAJBHOM NpoekTe odydyaromuxcs 10-11 kiaaccos.
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