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HOACHHUTEJIBHASA 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 O0YUYaIOIIMXCS 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.

XuMHU4YecKoe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS. HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOTO o00pa3oBaHUsl. 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
o0ydJaromuxcs Ha YPOBHE CPEHEr0 00IIero oOpa3oBaHHS CpPEICTBAMHU 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 1eaell M MPHUHLUIIOB, 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 BKJaJ B (JOPMUPOBAHUE 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 OKPYXKAKOLIEr0 MHpa, OCO3HAHUS B3aMMOCBSI3U MEXKIY
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 XMMHsA 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 LENSIMU 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
OPUECHTHPOB, YCIEIIHOTO BKIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHus B pa3IMYHBIX 00JACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHsS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COZIep>KaHUsl KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAYKH: cHCTEMa
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 MOHATHN, 3aKOHOB U TEOPUIN XUMUHU.

CtpykTypa coaepxkanusi 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  ONpEeNeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMUHM BEIIECTBA
paccMaTpHUBAaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHUYeCKHUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHUX U  DIIEKTPOHHBIX
npelicTaBieHuit o cTpoeHuu BemiecTB. CBeleHUs 00 U3ydaeMbIX 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 CBSI3M, 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 MaTeprall U (AKTOJOTHMUECKHE 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 MPaKTHYECKOU
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, KPUTUYECKH OCMBICIMBATh HHGOpPMALUIO 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 (akTaMd U TCOPETHUUECKUMHU
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 nHGOpMALIUK, HEOOXOAUMBIX JJISI TPUOOPETEHUSI OTIBITA TTPAKTUUYECKOM
U HCCIIEIOBATENIbCKON NIESITENBHOCTH, 3aHUMAIOIIEI Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus, MPU ONpPeIeICHUN
COJIEpKATEIbHOM XapaKTEPUCTUKU LEJed W3Y4YeHHs MpeIMeTa HalpaBJICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAIULIMOHHO NpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKd KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTU YEJIOBEKa M KaK OJIHOrO0 M3 KOMIIOHEHTOB MHPOBOW 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.) siBisIIOTCS:

e (QopMHpOBaHHE 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, HEOOXOMWMBIX IS MPHOOPETCHUS
YMEHHN OpPUEHTHPOBATHCSI B MHUPE BEIIECTB M XHUMUYECKHUX SBJICHUM,
HMMEIOLINX MECTO B MPUPOJIE, B TPAKTUUECKON U ITOBCEAHEBHOM KU3HU;



e pa3BHUTHE YMEHUU U CITIOCOOOB JACATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHUUYECKOTO O3KCIEPUMEHTAa, COOJIOCHUEM IPaBUII
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuMm, comepkaTelbHas XapaKTePUCTHKA IeJIeH U 3a/1ad U3ydCHUs
MpeaMeTa B MIPOrpaMMe 10 XUMHUH YTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeaHero ooOmiero odpazoBanus. CeroaHs B
MPETNoJJaBaHu ~ XUMHH B OOJIbIIEH  CTENMEHH OTHAETCS  MPEANOYTECHUE
MPAKTUYCCKON KOMIIOHCHTE COJCP)KaHUS OOy4YCHUsS, OpPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0011€00pa30BaTeIbHOM OpraHU3alliy, BIAJCIONIETO HE
HAaOOpOM 3HaHWH, a (PYHKIIMOHAJIBHOH TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMCHHUSMHU aKTUBHOTO TMOJYYCHHUS 3HAHWW W MPUMCHCHHUS WX B PCAbHOUN KU3HH
JUTSI pEIISHUS TTPAKTUICCKUX 3a/1ad.

B cBf3M ¢ 3TUM mNpu H3YYCHUH TMpeaMeTa «XHMHS» JOMHHHUPYIOIICE
3HAa4YeHHE MPUOOPETAIOT TaKKeE IeNIN U 3aa49H, KakK:

ajanTamnys 00y4JarouuXxcsl K YCJIOBHSIM JUHAMHYHO Pa3BHBAIOLIETOCS MUpa,
dbopMHpOBaHWUE  WHTEUICKTYyaJlbHO  Pa3BUTOHM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECCTBY, CAMOCTOSITCIIBHOMY NPHHSITHIO TPAMOTHBIX
PEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSAX, CBI3aHHBIX C BEIICCTBAMH M HX
IPUMCHCHHUEM;

dopMupoBaHUE Yy OOYYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYECBBIX
KOMIICTCHIINI), MMCIOINX YHHUBEPCATbHOE 3HAYCHHWE /IS Pa3jIMYHBIX BHIIOB
JESTENLHOCTH: PElICHHs MpOo0JieM, TIOMCKa, aHalu3a U o0paboTKu MH(pOpMAINH,
HEOOXOJMMBIX Il TPUOOPETEHHUsS] ONbITa JEATEIBHOCTH, KOTOpas 3aHUMAacT
BAXHOE MECTO B I[IO3HAHUM XHMHH, a TaKKe [UIsl OIEHKH C TO3UIUH
DKOJIOTUYECKOW OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHYECKHX
IPOIIECCOB HA OPTaHW3M YEJIOBEKA U IPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIBHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YyJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIIbHO TPHOOPETATh HOBBIC
3HaHUS 110 XUMHU B COOTBETCTBHUH C KU3HECHHBIMHU MOTPEOHOCTSIMH, HCIIOJIb30BaTh
COBpeMeHHbBIE MH()OPMAIIMOHHBIC TEXHOJIOTUH IS TIOMCKA M aHaliu3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOUMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWW U TPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCTIMTAaHWE Yy oOOydalmuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPAaBICHHOCTH XWMHH, €€ BaXXHOW POJHM B PEIICHUU TIOOATBHBIX TPOOIeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHUS, TTOTIOTHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUSI TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHONICHWS] K TPUPOJEC U CBOEMY 3J0POBBIO, a TaKkKe MPUOOPETEHUS OTBITA
WCIIOJIb30BAHUS TOJTYyYEHHBIX 3HAHUW MJI TPUHATAS TPAMOTHBIX pPEIICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMUICCKUMU SBIICHUSMH.



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

OO611ee ynco 4acoB, OTBEAEHHBIX ISl M3YUEHHUS] XMUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiseT 68 yacos: B 10 kimacce — 34 yaca (1
yac B Heaenro), B 11 knacce — 34 yaca (1 yac B HeAemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyecKkor XUMUM: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEeHHH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUs OpraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBs3b B
OpraHUYECKUX COCIMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBienne o kinaccupuKaluuu opraHudyeckux BemiecTB. HomeHknatypa
OpraHUYeCKUX COCIMHEHUN (CUCcTeMaTHyecKas) W TPUBHAIBHBICE Ha3BaHUS
BaXXHEHIIMX MpeICTaBUTENIeH KJIACCOB OPraHUYECKUX BEIIECTB.

DKCIIEpUMEHTAJIbHBIE METOIbl HW3YUYCHMsI BEIIECTB W HX MPEBpaIllCHUN:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OMKMCAHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (TU1aBlieHHUEe, OOYTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH psia. MeraHn U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJyYeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUIEH U MPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTunOyraaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi nmojuMepusauuu). [lomydeHne CUHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUN Psifl. ALIETUIICH
— TMPOCTEHUIINKA TPECTABUTETh AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUApaTaIUy,
TOPEHHUS] ), IOJTYyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TaJloreHupOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U MpUMEHeHue. 1oryon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceolcmea  (peakyuu
2AN02eHUPOBAHUS U HUMPOBAHUs), NOLYYeHue U npumeHenue. TOKCUYHOCTH
apeHoB. ['eHeTMyeckas CBA3b MEXIY YIVIEBOJAOPOAAMH, MPUHAICKAINIUMU K
Pa3JIMYHBIM KJlaccam.

[IpuponHble UCTOYHUKHM YraeBOAOPOAOB. lIpupoaHblii ra3 uW MOIMYyTHBIE
HedTsubie ra3el. HedThr u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTaquTH4ecKui), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX IPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
YToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHME C 00pa3lamMu IJJacTMAcC, Kay4yKOB M PE3UHBI, KOJUICKIUH
«Hebtb» u  «Yroiby, MOIETUPOBAHUE  MOJIEKYJ]  YIJIEBOJAOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJYYEHHE STUIICHA
Y U3y4YECHUE €TO CBOMCTB.

PacuérHble 3anaum.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOIO BEIIECTBA WM MPOJAYKTA PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciopoaconepxkamue opranu4eckKue coeIMHEHHA

[IpenenbHple OQHOATOMHBIE CIOHMPTBI. METaHON W 3TAHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBAa (pEeakluu C aKTHUBHBIMH MeETaIaMH,
raJIoreHOBOZIOPO/IAaMH, TOpEHHue), MNpuMeHeHue. BojopoaHble CBS3UM  MEXAy
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl peaklMs Ha MHOIOATOMHbIE clHpThl). JleiicTBUEe Ha
opraHu3M 4yenoeka. [[puMeHeHue rimineprHa U dTUICHTJTUKOJIS.

@deHo: CTpOGHHME MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpneruapl U Kemowusl. DopMmanbAeruj, aUETAIBIETUI: CTPOCHHE,
¢usznyueckre U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCyCHasi KHCIIOTBI: CTPOCHUE, (PU3MdYecKue U XUMHUYECKHE CBOMCTBA (CBOICTBA,
oOmue Uit Kiacca KUCJIOT, peakius dTepru(puKainum), MoJIydeHHe U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIM BBICIINX KapOOHOBBIX
KHUCJIOT. MbLTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBUE.

Cnoxuble >(QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.

VYrneBonpl: coctaB, KiaccuuKanus ~— yrieBoioB  (MOHO-, JU- H
nonucaxapubl). ['1oko3a — npocTennii MOHOCaXapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOMICTBAa (B3aUMOJEWUCTBHE C
runpokcuom Mmeau(ll), oxuciaernne ammuadHbiM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKIEHUE B MPUPOJE, NMPUMEHEHUE,
ouonornyeckas posib. @orocunTe3. OpyKTo3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemnono3a kKak NpupoiHbie nonuMepbl. CTpoeHue Kpaxmaia U
HEeUt0NI03bl.  PU3NUEecKMe W XMMHUYECKHE CBOMCTBAa Kpaxmaina (THApOJIN3,
KaueCTBEHHAsl PEaKIUs C HOJIOM).




OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
MpOBEJICHNE, HAOIIOJICHUE W ONUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCJICHHE HTaHOJA
okcugom Menu(ll)), MHOroatoMHbBIX CHUPTOB (B3aUMOJACIHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmemau(ll), B3aummoneiicTBue kpaxmaia ¢ HOJIOM),
MIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 0O0BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOJYKTa PEaKIMH MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECCTB UIU MPOJTYKTOB PEAKIINH ).

A3oTcoepxKaliue OpraHnueckue CoeIMHEHUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble OopraHuyeckue coeauHeHus. Ouznueckue
U XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonoruueckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTump.

benku kak mnpupoaHBIE BBICOKOMOJIEKYJSpHbIE coeauHeHus. [lepBuuHas,
BTOPUYHAS M TPETUYHAs CTPYKTypa OeIKoB. XHWMHUYECKHE CBONCTBAa OEJIKOB:
TUAPOJIU3, JICHATypalusl, KaYeCTBEHHbBIE PEaKIIUU Ha OCIIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX IPEBPAIICHUI:
HAOJII0/IEHNE U ONMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JACHATYpaIHs OCJIKOB IPH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNHN, CPEAHSAS MOJIEKYJIApHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU U3yYEHUU OPraHUYECKOU XMMHUU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHBIX MOHSATHUI, TaK WM MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mre ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHsI, aHAJIW3, CHHTE3, KiIacCUpUKAIU, IEPHOJUIHOCTh, HAOIIOACHHE,
HU3MEPEHUE, IKCIEPUMEHT, MOAECIUPOBAHUE.

®usnka: MaTepusi, DJHEprus, macca, aToM, DJIEKTPOH, MOJEKYyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHO€ COCTOSIHUE
BellleCTBa, (PU3NYECKHUE BEIUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kimerka, opranmsMm, Omocdepa, oOMEH BeHECTB B OpraHU3ME,
dboTOoCHHTE3, OMOJIOTMYECKH aKTHUBHbIE BelecTBa (O€IKU, YTIEBOJbI, >KUPHI,
(dbepMeHTHI).



['eorpadus: MuHEpabl, TOPHBIE MOPOJBI, TOJC3HBIC UCKOIMAeMbIC, TOILIHMBO,
PECYpCHI.

TexHoNmOrUsA: MUIIEBBIC MPOAYKTHl, OCHOBBI PAIMOHAJILHOIO IMHTAHUS,
MOIOIIIAE CPEJICTBA, JICKAPCTBCHHBIC M KOCMETHYECKHE MperapaThl, MaTepralibl U3
HUCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. ODJNEKTPOHHAs
000J104YKa. DHEPreTUYECKUE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeliesieHUsl 3JIEKTPOHOB MO OpOUTaisiM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOOB. DIEKTPOHHASL KOH(PUTYypalisi aTOMOB.

[lepuoanueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKoHa U [leproandeckoil cUCTEMbI
XxuMHu4deckux eMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XUMHUYECKUX DJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEUIECTB MO TpyHnaM U IEepPUOJAM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XWMHYECKON CBA3U
(xoBaJIeHTHAsI HEMOJSpHAs M TOJSpHAs, MOHHAs, MeTajuinyeckas). MexaHu3MbI
o0pa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BomopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenenb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO UM HEMOJEKYJSIPHOTO  CTPOECHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonsiTue 0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWJIHBIE PAacCTBOPBIL.
MaccoBas 10Jig BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanus  XMMHUYECKHMX — PEaKIHd B
HEOPraHUYECKONM M OpPraHMYeCKOW XMMHH. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakuuu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipuanun Jle [larense.

DnekTponauTuyeckas aquccouuanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKuCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHctpauus Tabnun «llepuonnueckas cucrtema xumudeckux siementos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCHUIa
BOJIOpPO/ia B MPUCYTCTBUM KaTAIU3aTOPa, ONPEAECIECHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUud HOHHOTO OOMeHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusiHue pa3iauyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnsbie 3anaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkUuii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM TIOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumudeckux snemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJUIOTpONUs HEMETaUIoB (Ha TMpuUMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XHUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TalloTE€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IpriMeHeHnE BaXKHENIIUX HEMETAIJIOB M KX COCIUHEHUM.

Mertamnel. [lonoxenne meraiuioB B Ilepuonnyeckoit cucreMe XUMHYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JI0UEK
atomMoB MertajuioB. Ob6mue ¢uzndeckue coiictBa MetaioB. CIijiaBel METaJIIOB.
DIIEKTPOXUMUYECKUN psii HAPSHKEHU METAJIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX META/UIOB (HATPHM, Kalul, KaJbIUH,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl MoydeHUsT MeTauioB. IIpuMeHeHre MeTallloB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W HMX MPEBPAICHUN:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBb», 0Opa3llOB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTATBHBIX 3a/1ad, HAOJIOJIEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHIA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U HIEJI0YEel, KAUECTBEHHbIE PEAKIIMU HA KATUOHBI METAILIIOB).

PacuétHrlie 3agaun.

PacuéTter maccel BemecTBa Wi 00BbEMA Ta3o0B MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIICCTB,
pacuéThl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMH, €CIIA OJHO
13 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B o0ecriedeHUM IKOJOTHYECKOM, IHEPreTUUeCKOW M TMUIINEBOU
0€30MaCHOCTH, Pa3BUTUU MEAUIUHBI. [loHSATHE O Hay4yHBIX METOJAaX IMMO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKIUN.



[IpencraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUMIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BXKHEUIIIUX BEIIECTB.

YemoBek B MHUpPE BEUIECTB M MATEPUAIOB: BAXHEUIIHUE CTPOUTEIIBLHBIC
MaTepualibl, KOHCTPYKLUHMOHHBICE MAaTEPUANIbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaNIbl U1 JJIEKTPOHUKH, HAHOMAaTEpHUalbl, OPraHUYECKUE U MHUHEPAJIbHBIE
yIno0peHus.

XUMHUSL U 3J0pOBbE 4YEJIOBEKA: IPAaBWJIa HCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOT0 UCIIOJIB30BAHUS MPENapaToB OBITOBOW XUMHUHU
B NOBCEIHEBHOM KM3HU.

MexrpeaMeTHbIE CBA3U.

Peanuzanus ~ MeXnpeaMETHBIX  CBsI3€ MpU  M3yYeHUH OOWEed u
HEOpraHmyeckoi xumuu B 11 kiacce ocylecTBIsieTCsl Yepe3 UCMOIb30BAHUE KAK
OOIIUX ECTECTBEHHO-HAYUYHBIX TMOHATHUH, TaK W TIOHSATUN, SBIISIONIUXCS
CUCTEMHBIMH JJISl OTJAEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTEe3, Kiaccupukamus, TEePUOJAUIHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBJICHHUE.

dusznka: Matepus, IHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
U30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETUUECKUN YPOBEHbB, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHHME BEIEeCTBA, (PU3MUECKUE BEIWYUHBI U CAUHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorusi: kineTka, oOpraHusM, OJKocHcTema, Ouochepa, Makpo- W
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

I'eorpadus: MmuHEpasbl, TOPHBIE MOPOJIBI, MOJE3HBIE UCKOIIaeMble, TOTUIUBO,
peCypCHhl.

TexHOJIOrrsI: XUMMHUYECKasi MPOMBIILUICHHOCTh, METAJLUIYPrUsi, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTE€PHUaJOB, CEJIIbCKOXO3IMCTBEHHOE IPOU3BOACTBO, IHIIEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKasl  MPOMBIIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHUaJIOB,
3JIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oOmero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM M TMpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOWM  JJist
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBHOCTHBIM TMOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKON TpaxKAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIeICHHIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TPaJUINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCs PYKOBOJCTBOBAaTHCA B CBOEH
JEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeameTa «XUMHUS» JTOCTUTAIOTCS B
€ANHCTBE Y4YeOHONM ¢ BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JaromuXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

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

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU yUEOHBIX W TMO3HABATEIBHBIX 3aJ1a4, BBHIMIOJTHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W MNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTbI JPYTUX IMPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHMA

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

YBaXXEHUSI K MPOIEeCcCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHHUSI XMUMHUHU, OCO3HAHHUS TOTO, YTO JOCTIKCHHUS HAyKW €CTh Pe3yibTaT
JUIMTENIBHBIX ~ HAOMIONCHUHN, KPOMOTJIMBBIX  AKCIIEPUMEHTAIBHBIX  IOUCKOB,
MTOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

MHTEpeCa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U MOCIEAYIOIIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHME TIOCIEICTBUH ITHUX
MOCTYIIKOB;

4) dopmMupoBaHus KyJbTYPbI 310POBbS:

NMOHUMAHUSI IIEHHOCTEeW 370poBOro U 0Oe3omacHOro 00pa3a >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 CUTYAIUSIX, YTPOKAIOUIUX 37I0POBBIO U KU3HU JIIOJIEH

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
NEeATENbHOCTY;

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

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JI€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHOM TpaeKTOpUHU
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH 00IeCTBA;

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;

AKTUBHOT'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpEd OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTHYECKUE
MOCJIEICTBUS NMPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmnbITa NS TEebHOCTH HKOJIOTMYECKON HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKEe, CIHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GopMHUpPOBaHUHU PAIMOHATIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpeJICTaBICHUsI 00 OKPYKAIOIIEM MUPE KaK O €JUHCTBE MPUPOJbLI U YEJIOBEKa, 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 KYJIBTYPHI, PEIICHUHU TI00aIbHBIX TPOOIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIICBON U
HKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCIEIIHOTO TpyJa U SKOJOTUYECKH KOMQOPTHOM JKU3HM KaXIOTo YJIeHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMAaHUS CYUIHOCTH METOJ0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAaydHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IENIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeCa K MO3HAHUIO U UCCIIE0BATEIbCKON 1S TEIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM 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.



METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTO MpeaMera «XuMUs» Ha
YPOBHE CPEeIHETO 00111eT0 00pa30BaHUs BKIIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHbIC) OOICHAYYHbIE TOHATHUS, OTPaKAIOIINe
[EJIOCTHOCTh HAYYHOH KapTUHBI MHpa H CHEHUpUKYy METOIOB TO3HAHUS,
HCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPTHs, SBICHUE,
MpoLece, CUCTEMAa, HAYYHbIA (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaIbHBIE yueOHbIE JeHCTBHs (TIO3HABaTEeIbHbIC, KOMMYHHKATHBHBIC,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpPCAJbHbIC yueOHbIE
JNEUCTBUA B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPAXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEHUCTBUSIMU.

OBJajnenue YHUBEPCAJIbLHBIMHU Y4eOHBbIMH NMOo3HABATEeJbHbIMH
JEeHUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJNHMpPOBaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeisaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJbTATHI ICATEIBHOCTH C NMTOCTABICHHBIMU 1CJISIMU;

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

BBHIOMPATh OCHOBAaHMS W KPUTEPUU I KJIACCH(PUKAIIMU BEIICCTB H
XUMHWYECKUX PEaKIU;

yCTaHABIWBAaTh IPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYITMPOBATH BBIBOJIbI U 3aKJIFOUCHUS;

MPUMEHSATh B MPOIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUH CUMBOJNYECKUE
(3HAKOBBIC) MOJICNIH, TPEOOPA3OBBIBATh MOJIEIBHbBIC MPEICTABICHUS — XUMUYECKUU
3HaK (CHMBOJI) DJJIEMEHTa, XUMUUecKkas Qopmysa, ypaBHEHHE XUMHYECKOMN
peaKkIuu — TPH PCEIICHHH Yy4YeOHBIX IT03HABATCIBHBIX M IMPAKTHYSCKHX 3a/ad,
MPUMEHATH HAa3BaHHBIC MOJIEIbHBIC MPEACTABICHHS JJIsl BBISIBICHHUS XapaKTePHBIX
MPU3HAKOB U3Y4YaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQJICTh OCHOBAaMHU METOJOB HAyYHOTO ITO3HAHHS BEIIECTB M XUMHUYCCKUX
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
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIIBHOTO IUIAHUPOBAHUS U  TIPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOATh 332 XOIOM
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €T0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICI0BAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEICKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7a4, NPUMEHCHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUSI.

3) paboTa ¢ unpopMmaumeii:

OPUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJISIPHAsT JIUTEpAaTypa XHMHYECKOTO COJACpP)KAHUSA, CIPABOYHBIC IOCOOMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHMBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUUBOCTD;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOJABI MPHU TOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIONHEHUS y4eOHBIX 3ajad
OTNpeeIEHHOTrO TUIIA;

NpUOOpEeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO  BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpEICTaBICHUS
uHopManuu (cXeMbl, TrpaduKH, 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
HATJISTHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMM

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ Iuajora W/win
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyTHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCUTEIHHO BBITIOJTHCHHSI TIPE/ITIOKEHHOM 3a/1a9H;

BBICTYIIATh C MPE3CHTAIMEH pPEe3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TIPU BBHITTOJTHCHHUH
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, pealu3alii y9eOHOTO MPOEKTa U (OPMYIUPOBATH BHIBOJIBI
M0 pe3ysbTaTaM TPOBEIEHHBIX HCCICAOBAHUN MYyTEM COTIACOBAHUS TIO3UIUN B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgyaieHUe YHMBEPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITEJIHO IUIAHUPOBAaTh U OCYLIECTBIATH CBOK IO3HABATEIIbHYIO
HESTENbHOCTh, ONpeaensas €€ Lelu M 3aJadd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpuUTM JIEHUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHAJIU3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XAMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb  TPEACTABICHUM O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71ad
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPHUPOIHOM
cpexne;

BJIQJICHUE  CUCTEMOW  XUMHYECKMX  3HAHWUMW, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUH DJIEMEHT, aToOM, DJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U COKpamiéHHAas), MOJb, MOJISIpHAS
Macca, MOJISIpHBIM O00BEM, VYIIEPOIHBIM CKeleT, (yHKIMOHAIbHAs TpyIIa,
paauKaj, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIIE€BOJOPOIBI,
KHCJIOPOJ M a30TCOJEPKALIUE COCAUHEHUS, MOHOMEDP, MOJMMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IOHUMAaHUS NPUYUHHOCTH W CUCTEMHOCTM XHMHUYECKUX
SABJICHUN, (PAKTOIOTMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYYCHUH U
0€30MacHOM HCIIOIb30BAaHUM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBHISBISITH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS MPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHUPOBAHHOCTh YMEHHN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIIEHHOM)
dbopMynl  OpraHMYECKMX BEHIECTB U  YPaBHEHHM XUMHUYECKHX pPEaKIHi,
W3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHMX BEHIECTB [JIs WJUIKOCTPALMU KX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;



c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne CcoeAuHEHU (yrieBoAOpOJbl, KHUCJIOPOJ U a30TCOAEpIKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematnueckoit Homenkiatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMACJIBHBIX OPraHUYECKUX BEHIECTB (ITHICH, MPOIMWICH, AaleTUJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTE€ApUHOBAsI KUCIIOTA, IJTI0K03a,
dbpykTo3a, Kpaxmall, HeJUI0I03a, TJIIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XWMHUYECKOW CBS3U B
OpPraHUYECKUX COCAMHCHUAX (OMHAPHBIC U KPaTHBIC);

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

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢u3nUeckre W XUMHUYCCKHE CBOMCTBA THUIMYHBIX NPEJICTABUTENCH pPa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIIeCTB (METaH, 3TaH, JITWJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METaHOJ, JTAaHOJ, STUJICHIJIMKOJb,
IMIEpUH, (EHOJ, aleTalbJeTHl, MypaBbUHAsI M YKCYCHasl KHUCIJIOTHI, TJIFOKO3a,
Kpaxmal, IeJIJIF0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh TCHETHYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BATh UCTOYHUKH YTIEBOJAOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
PaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIUUCICHHUS 10 XUMUYECKHM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuud MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIAHBIX
BEIIECTB WJIH MPOTYKTOB PEAKIINH );

chOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU MPU U3YUYCHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITHPOBAHNE),
MCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS Ui TPUHATUS PEIICHUA B
KOHKPETHBIX JKU3HCHHBIX CHTYallUAX, CBS3aHHBIX C BEIIECTBAMH M WX
MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh TIPABIIIA TTOJIB30BAHUS XUMHYECKOU
MOCy/IoM U J1Ta0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUia OOpalleHus: ¢
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMH TIO BBITIOJIHCHUIO JTA0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpAIEHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STWJIICHA W W3yYCHHE €ro CBOWCTB, KAaYeCTBEHHBIE PEAKIUU OPTaHUYCCKUX
BEILIECTB, JIeHaTypalusi OEJIKOB MpH HArpeBaHUM, I[BETHHIE peaklnu OEJIKOB) B



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

c(OpPMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIMU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
uHpopmaiuu, lHTepHeT u aApyrux);

chOpMUPOBAaHHOCTh  YMEHHMM  coOJroAaTh  TpaBuja  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIbHOCTH B IEJIIX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KHUBbIE OPraHMW3Mbl OMNPENEAEHHBIX OPraHUYECKHX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEIHOIO BO3JCUCTBHS Ha OPraHU3M
YeJI0BEeKa;

JUtsi 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHMS BEIIECTB U
XUMHUYECKUX SBICHU;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHX

dbopmyi.
11 KUIACC

[IpenmerHble pe3ynabTaThl OCBOSHMsSI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XUMHU B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHMH MBIIUICHHS W  KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUTMYECKasi, BOJOPOJIHAS ), KpUCTAIUIMYECKAs PEIIETKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALMS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMyd, XUMHUYECKOE pPaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
BJIEKTPOJIUTHYECKON Aucconmanuu, nepuoaunyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpYU XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS NPUYUMHHOCTH U
CHCTEMHOCTH XUMHYECKUX SIBJICHUMN, (PAKTOJOTHYECKHUE CBEJICHHS O CBOMCTBAX,



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

c(OpMHUPOBAHHOCTh YMEHUU BBISBISATH XAPAKTEpHbIE MPU3HAKUA MOHITHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
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 Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTb, HETANIEHAs! U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(OpMHPOBAHHOCTh YMEHUHN ONpPENEIATh BaJCHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJeHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKkTep Cpe/bl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeaeiaEHHOMY Kiaccy/rpymre
COEIMHEeHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOAMYECKOro 3akoHa [l.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHIM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »dJeMeHTOB 14 mnepuonoB Ilepumonnueckoil cucTeMbl
XxuMu4yeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHECHHI
0 mepuojiam u rpynmnam llepuoandyeckon cucteMbl XUMHYECKUX 351eMeHTOB /. M.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  oOOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKAATh CYLICCTBOBAHUE T€HETHMYECKOM CBSA3M MEXKJIY HEOPraHHYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHMsS KJIacCU(ULIUPOBATh XUMHUYECKUE DPEAKIHMU I10
pa3IuMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS AJIEMEHTOB, OOpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJIATh YPABHEHHUS DPEAKIHMHA pa3imMyHBIX
TUIIOB, IOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKUUN HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHLA;

c()OPMHPOBAHHOCTh YMEHUM MPOBOJUTH PpEAKLUMH, MOATBEPHKAAIOIINE
KA4EeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTraHWYECKUX BELIECTB, PACIO3HABATH



OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBaThb CYHIHOCTH  OKHCIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIHUM MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOrO OanaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictBus (mpuniui Jle [latenne);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KAIIME B OCHOBE MPOMBIIIJIEHHOTO MOJY4Y€HUS CEPHOM KHUCJIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUNM 00 OONIMX HAYyYHBIX MNPUHIMUMNAX U
IKOJIOTUYECKUX MPOOIeMax XUMMHUYECKOT0 TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WK 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OJHOTO M3 YYACTBYIOIIUX B pPEaKIUu
BEIECTB, TEIUIOBOro 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUM COOJTFOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
NMOCYJIOH W Ja00paTOpHBIM O00OpYyJOBaHHEM, a TaKXKe IpaBuUjia OOpaIeHUS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3oXKeHUEe MEepPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENIEHNE Cpelbl pacTBOPOB BEIIECTB C MOMOIIBI  YHHUBEPCAIBHOTO
WHANKATOpA, BIUSHHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnd,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMM Ha Cyiab(dar-, KapOoHAT- H
XJIOpDUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3aJa4 IO
teMaMm «Mertamie» u «Hemeramiabsl») B COOTBETCTBHM C MpaBUJIAMH TEXHUKU
0€301acHOCTH TIpU OOpaIleHUH ¢ BEIIeCTBAMU U J1a0OpaTOPHBIM 000pPYI0BAHHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKIUi U (POPMYyJIHpPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3UPOBATH XUMHUYECKYIO
uHbOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWjIa  JKOJOTUYECKH
[1eJIeCO00pa3HOTO TOBEAEHUST B OBITY W TPYIOBOM NEATETBHOCTH B IIEISAX
COXPAaHEHHUsI CBOETO 30POBbS M OKPYKAIOLIEH NPUPOAHOM Cpenbl, OCO3HABATh
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax cHnocoObl YMEHBLIECHUS H
MPEJOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;



JUIsl 0OOYYarOIMUXCsl ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 370POBbSI: YMEHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XAMHUYECKUX SBICHUM;

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1nchp )
NPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOCHHUS OPTaHMYECKUX COCTMHEHUH A. 3 0 0
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenpHBIC YIIIEBOIOPOIBI — AIKAHBI 2 0 0
29 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 0 1
) aJIKaJINCHBI, aJIKUHBI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2 0 0
524 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1 0
' HX mepepadboTKa
Hroro mo pazgeny 13
Pasznea 3. Kucaopoacoaepsxammye oprannyeckue coeIuHeHus
3.1 Cnuptel. eHon 3 0 0
39 Anbnerunpl. KapOoHOBBIE KUCIIOTHI. 7 0 1
' CrnosxHble 3¢upsl
3.3 VraeBoasl 3 1 0
Hroro no paszneny 13
Pa3nen 4. Asorcoaepskamue OpraHu4ecKue CoeJuHeHHUs1
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 0 1




Hroro no pazneny

Paspnen S. BoicokOMOJIeKY/ISIpHbIE COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bongokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KosnuyecTBo 4yacos DJIEeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbusie | TpakTieckue (uudgpossbie)
NPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepuoanueckas cucteMa XUMHUYECKUX 3 0 1
anemeHToB J[. 1. Menneneera
12 Crpoenue BemiectBa. MHOTOOOpasme 4 1 0
BEIIECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi xummusi
2.1 Mertasnibl 6 0 1
2.2 Hemeranmsl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5 0 0
BEIIECTB
Hroro mo pazaeny 17
Paznea 3. XuMus 1 ;KU3HL
3.1 ‘ XUMHUs ¥ KU3HD 4 0 2
Utoro no pazneny 4
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 6




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Jrj;_)n Tema ypoka Beero Konrpoabubie | IlpakTHueckue :)Igg)ag?)ln;l;:eﬂbﬂble
padoTsbI padoThI pecypebi
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1 0 0
BO3HMKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHst OpraHU4eCcKUX
2 coequaeHnit A. M. byrtiepoBa, e€ 0oCHOBHBIE 1 0 0
MOJIOKEHHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuueckux BemiectB. Homenknatypa 1 0 0
(cucTemaTuyeckas) U TPUBUATbHBIC HA3BAHUS
OpraHMYECKUX BEILEeCTB
4 AJKaHBbI: COCTAB 1 CTPOCHHUE, 1 0 0
TOMOJIOTHUECKUHN Psifl
5 MertaH u 3TaH — npocTeuIme 1 0 0
MIPE/ICTAaBUTENIH AJIKAaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 0 0
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1 0 0
MIPE/ICTaBUTENIH AJTIKEHOB
8 [IpakTuueckas pabora Ne 1. <iHonyquHe 1 0 1
STHJIEHA U U3yYEHHE €r0 CBONCTB
Anxanuensl. byraguen-1,3 n
9 MeTunoyraauen-1,3. [lonyuenue 1 0 0
CHUHTETHYECKOTO KayuyyKa U PE3HHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHH,
10 TOMOJIOTUYECKHH psijl. ALETUIIEH — 1 0 0
POCTEHUIINI TPEICTaBUTENb AJIKUHOB
11 Boluncienus 1o ypaBHEHUIO XUMHUYECKON 1 0 0




peakinuu

12

Apensl: 6eH301 U TOIyoJ. TOKCHYHOCTh
apeHoB

13

['enernueckas cBs3b YIi€BOAOPOIOB,
MIPUHAJYISKAIUX K PA3TUYHBIM KJIaccaM

14

[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB:
MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U NPOAYKTHI €€ nepepaboTKu

15

[TpupoiHBIE NCTOYHUKH YTJIEBOIOPOJIOB:
MIPUPOJIHBIN Ta3 U MOMYTHBIE He(PTSIHBIE Ta3kl,
He(Th U MPOAYKTHI €€ nepepaboTKu

16

KonTtponpHas padoTa mo pasaery
«YTI€BOI0POIBD)

17

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
METaHOJ M 3TaHo. BogopoaHas cBs3b

18

MHOTr0aTOMHBIE CITUPTHI: ATHJICHTITUKOJIb U
TJIUIEPUH

19

@DeHOo: CTPOSHHUE MOJIEKYIIbI, PU3NYECKUE U
XMMHUYECKHE CBONCTBA, MPUMEHEHHE

20

Anbaerunipl: GopMabACTH U alleTAIbICT U,
AnietoH

21

O,Z[HOOCHOBHBIC MpEaACIbHBIC Kap6OHOBBI€
KHCJIOTBL: MYPaBbUHAA U YKCYCHas

22

[IpakTuueckas pabota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIOTBI»

23

CTeapI/IHOBaH K OJICMHOBAsA KHUCJIOThI, KaK
IpeaACTaBUTCIIN BBICIIINX Kap6OHOBBIX KHUCJIOT

24

MbI1a KaK COJIM BBICHINX Kap6OHOBBIX
KHUCJIOT, X MOIOIICC JefCcTBUE

25

CrnoxHble 3(hupbl KaK TPOU3BOIHbIE
KapOOHOBBIX KUCIIOT. [ MPOSIU3 CIIOKHBIX

3¢upoB




26 JKupsr: runposns, npuMeHeHue,

OMOJIOTUYECKasl POJIb KHUPOB !
VYTrneBobl: cocTaB, KiaccuuKarus.

27 Baxneiimune npeacTaBuTeNu: TIIIOK03a, 1
¢bpykTO3a, caxapo3a

28 Kpaxmai u 1emiomno3a Kak mpupoHbIe 1
MOJIUMEPBI
KonTtponbHas padoTa no pasaery

29 «Kucmopocoeprkarniyue opraHHIecKre 1
COCIMHEHUS

30 AMMWHBI: METHJIAMHUH U aHUJIUH 1
AMHHOKHCIIOTHI Kak aM(pOTEpHbIE

31 OpraHWYECKUE COCTUHEHUS, HX 1
ouonornyeckoe 3HaueHue. IlenTuanl

30 benku xak npupoaHbIe 1
BBICOKOMOJICKYJISIPHBIE COCIHMHEHUS

33 OCHOBHBIC TIOHSATHS XUMHU § 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIEC METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[Tmactmacchl, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparusi aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYEeCKuX 3yiemeHToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOMU
TEOPHUEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTMHEHHH 110
rpynmnam M rnepuojaM. 3HauyeHue
MEPUOIUIYECKOTO 3aKOHA U CUCTEMBbI
xuMudeckux 3aemenToB .. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAaJCHTHOM
cBs3u. BonopoiHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPUIIATEITLHOCTD.
Crenenb okucieHus. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHMS

ITonsarue o JUCIICPCHBIX CUCTCMAX. HctunHbie
" KOJUIOMAHBIC PAaCTBOPLI. MaccoBas 1014
BCHICCTBA B paCTBOPEC

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX coeqUHEeHNN. ['eneTnyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMUHBIX
KJIACCOB

Knaccudukaius XuMHUECKUX pEeaklui B




HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHNS SHEPTUU IIPH
XUMUYECKUX PEAKLUAX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PAaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN»

11

DneKTpoauTHIecKas quccoruanus. [lonsatue o
BOJIOpPOJHOM Moka3atene (PH) pactBopa.
Peaxun nonHoro oomeHna. ['maposm3
OPraHu4Y€CKUX U HCOPTaHNYCCKUX BEIICCTB

12

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTHE 006 271EKTPOIM3€E PACIUIaBOB U
pacTBOPOB COJIEH

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUM

14

Mertael, ux nosoxxenue B [lepuoanueckoit
CHUCTEME XMMHYECKHUX 3y1eMeHToB /I, W.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. Obmue pusnvyeckue cBONCTBa
METAJIJIOB

15

CmuiaBbl METAIIOB. DIIEKTPOXUMUYECKUN P
HaMpPsDKEHUN METAIJIOB

16

XUMHUUECKUE CBOMCTBA BAXKHENIIINX METAIIJIOB
(HATpWA, KWK, KAJIBIIMIA, MarHuHu,
ATFIOMUHHK ) U UX COCTMHCHUM

17

XHUMUYECKHE CBOWCTBA XpOMa, MEU U UX
COEIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COEIMHEHUN




19

[Ipaktudeckas pabora Ne 2. "Pemenue
HKCTIIEPUMEHTANBHBIX 33/1a4 110 TEMe
«Meramae"

20

Hewmeramnsl, ux nosoxenue B lleproauyeckoin
CUCTEME XMMHUYECKUX 1eMeHTOB [I. M.
MenzeneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMETauIoB (Ha IpuUMepe
KHCJIOpoJia, cephl, hochopa u yriepoaa)

22

XHWMHUYECKHE CBOMCTBA FAJIOI€HOB, CEPBI U UX
COEIMHEHUN

23

XuMHYecKue cBoicTBa a30Ta, pochopa u ux
COeqUHEHNN

24

XHWMHUYECKUE CBOMCTBA YIiIepo1a, KPEMHHUS U
HUX COeIUHEHUI

25

[IpumeHeHne BaKHEUIINX HEMETAIIIIOB U UX
COEeIUHEHNN

26

O0001Ienre ¥ cucTeMaTH3alys 3HAHWH 110
teMe «Hemerannery. Berancinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECKHE PACUETHI

27

[IpakTueckas padota Ne 3. «Pemenne
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEMe
"Hemeransl"»

28

KonTtponbHas padoTa mo teMam «MeTayuibl» 1
«HemeTamis»

29

HeopraHquCKHe U OPraHu4CeCKUC KUCJIOTHI.
HeopraHquCKHe 1 OPraHUvYCCKUC OCHOBAHUSA

30

AmdoTepHble HEOPraHU4eCKue 1
OpraHMYecKHe coelMHeHus. [ eneTnueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB




Poiib XxuMuu B 00€CIIeYeHUH SKOJIOTHYECKOM,

31 SHEPreTUYECKOM U MUIEBOM OE301IaCHOCTH, 1
Pa3BUTHH MEIUIIUHBI
[IpencraBnenus 06 0OMMX HAYIHBIX
32 MPUHIMIAX TPOMBILIUIEHHOTO MOTY4EHUs 1
BXHEWIINX BEIECTB
33 YenoBeK B MUpPE BEIIECTB M MAaTEPHAJIOB 1
34 XUMHS U 3I0POBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJANYECKOE OBECIHHEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKiuoHepHoe
obmectBo «M3narensctBO «IIpocBenienue»

* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I'., AkunonepHoe o0111ecTBO
«3narenscrBo «lIpocsemenue»

Xumus, 10 knace/Pynzutuc I'.E., ®enpaman @.I'., AkiimonepHoe o011ecTBo
"UznarenscTBO"[IpocBsuienue"”

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIbicoBa «Xumus Merogudeckoe rnocooue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMusi B TeCTax, 3a/1a4ax,
ynpaxuenusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.Ymakopa «Xumus 11 knacc:
KoHTponbsHbie 1 mpoBepouHbie paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 knacc:
Hacronpnas xkuura s yaurens». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kuura qis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoyMoBa «3agauu Mo XUMHHU U
criocoObl ux pemeHus» - M.: «JIpoday, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiracc moypodHbI€ IUIaHBI IO YUEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonarorpag» Yuurens 2018ro.

8. M.A.Ps6oBa, Y.HO.HeBckas, P.B.JIuako «Tecthl mo xumun 11 ximaccy, - M.
Ok3ameH, 2019r.

9. O.C.I'abpuensn, N.I'.octpoymoB «XUMHUYECKUN SKCIIEPUMEHT B mIKoJIe 11
kiacey; - M.: Ipoda. — 2019 rox.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT s yaurens «51 uay Ha ypok
XUMU

http://him.1september.ru Enunas xomnexuust [IOP: [IpenmeTHast KOJICKIHS
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcnepuMeHThl: xumus. Komnekius Poccuiickoro o6mieo0pa3oBaTeibHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmnkbepoBoii

http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB TI0 XHMHH
http://chem.rusolymp.ru Opraandeckast XUMUs: JICKTPOHHBIA YISOHUK IS
CpEIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBIN YIeOHUK



http://www hemi.nsu.ru OTKpbITBIH KOJUTEK: XUMHUSI
http://www.chemistry.ru Juctaninonnas oauMgaza mo XUMHUU:
TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeNbHbINA IPOEKT






