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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOLIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oOwielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00Y4YaIOIIUXCS CPEJICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUNM K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHu4YecKkoe oOpa3oBaHue, MoJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTebHON  OpraHU3alluM, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHMYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHhI
YelloBeKa, a TakKe OJKOJIOTMYeCKd OOOCHOBAaHHOTO OTHONIIEHHS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanusyercs xXumudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeHero ooImero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npeamera «XuUMHUS», COAEpKaHUE M TMOCTPOEHUE KOTOPOTO OMNpENEIEHbl B
nporpaMMe MO XUMHUU C y4€TOM CHeUM(PUKA HAYKM XUMUHU, €€ 3HAYeHUs B
MO3HAHUU TPUPOABI U B MaTEpUANbHON XU3HMU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oomero oopazoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE Kak O €IMHCTBE
OPUPOJBI M YeNOoBEKa, KOTopoe (OpMUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAKOLIEr0 MHpPa, OCO3HAHHSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOWCTBAMM M BO3MOXHBIMU 00JIACTAMHU MPUMEHEH M.

TecHO B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOThEMJIEMOM YaCThI0 MUPOBOI KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJa W KU3HU KaxXJI0ro wieHa ooOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3yjaTelibHasg, KaK Hayka BBICOKMX TEXHOJIOTMH HampaBlieHa Ha pELIEHUe



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

B coorBercTBUM C OOIIMMH LEISIMH W NPUHIUIAMHU CPEAHEr0 OOIIEro
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUCHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMAa, MPOJOJKECHUS
0o0pa30oBaHus B pa3IMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHsS»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HeopraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJEp>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMA
3HAHUHW M0 HEOPTAaHMYECKON XUMHUHU (C BKJIIFOUCHUEM 3HAHUU U3 OOIIEH XUMUU) U
opraHuyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3YyUYECHUH
npeaMera O00eCleyMBaeT BO3MOMKHOCTh PAaCCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM 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  3HAaHUM HAa  ONpeeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYECKONW XHUMHUHM BEIIECTBA
paccMaTpHUBAaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHUYeCKHUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHUX U  DIIEKTPOHHBIX
NpelCcTaBleHut o CcTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OHOIOTMYECKH
aKTUBHBIX COEIMHEHMH. B Kypce oOpraHudeckoidl XWMHM TIOJy4arOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI O XUMHYECKOU CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON pEaKIInH.

[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
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKHX M METOJOJOTHYECKUX IMO3UIUi,
riyoke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA STOr0 3akoHa — OT
00001IaroIIeH 10 OOBSCHSIONMICH U TPOTHO3ZUPYIOIIIEH.

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 COJIEPKAHUS, HMMEIOIIUMHU KyJIbTYpOJIOTHUYECKUH W MPUKIIAJIHON
XapakTep. OTHW 3HAHHWS CIOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
IPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIBbHOW M MPaKTHUYECKOUN
NEATENIbHOCTU YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY



TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUYECKH OCMBICIMBATh HHPOPMAIUIO U
NPUMEHATh €€ I TONOJHEHUS 3HAHWUM, PEIIEHUS WHTEIUICKTYyalbHbIX U
AKCTIIEPUMEHTAIBHBIX MCCIIEIOBATENIbCKUX 3a7a4. B 11ej10M cojepkanue yueOHOro
npeaMera  «XHUMHUS» ~ JAHHOTO  YPOBHS ~ WM3YyYEHUSI OPHUEHTHPOBAHO  HA
dbopmupoBaHue y oOydarolmUXcs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAaHUS
dbunocopckux uaeH, TakMX Kak: MaTepHaIbHOE E€IUHCTBO HEOPTraHUYECKOro U
OpraHUYeCKOro Mupa, OOYCIOBJICHHOCTh CBONCTB BEIIECTB HUX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUWA NYyTEM OSKCIEPUMEHTa U
pelieHrss TMPOTHBOPEUYUM MEXAy HOBbIMH (akTaMu UM TEOPETUUYECKUMU
PEANOCHhIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX MpodiieM, a
TaK)Ke MpoOJieM COEpEeKEHUsI YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpUaOB.

B mnnaHe pemeHus 3agad BOCIUTAHMUS, PAa3BUTHUS U COLMAIM3AIUMU
0o0ydJaromuxcs TPUHATHIE MPOTPAaMMON MO XUMHHU TMOJIXOABl K OINPEIeTICHUIO
COJIepKaHMsI W TIOCTPOSHMsI TIpeaMeTa TpeaycMaTpuBaroT (GopMHUpOBaHUE
YHUBEPCAJIbHBIX YYE€OHBIX JCHCTBHM, UMEHOMMX 0a30Boe 3HA4YCHUE IS
pa3IUUHBIX BHJIOB JICATECIIBHOCTU: pEIIeHUs TmpoOjieM, TOHWCKa, aHajdu3a u
00paboTku nHGOpMaAIUU, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBITA TPAKTUYECKOM
U HCCIIEIOBATEIIbCKON NIESITENIbHOCTH, 3aHUMAIOUIEH Ba)KHOE MECTO B TO3HAHHU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOT'O OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEJIHEr0 OOIIero 00pa3oBaHus, MPU OMPEIEICHUN
COJIEpKATEIbHOM XapaKTEPUCTUKU LEJed W3Y4YeHHs MpeIMeTa HalpaBJICHUEM
NEPBOCTEIICHHON 3HAYMMOCTH TPAIULIMUOHHO MpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHYECKOM HayKd KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIIbHOCTU YEJIOBEKAa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C
METOJAUYECKOW TOYKH 3PECHUS TAKOW MOAXOJ K ONPEICIICHUIO LEIEeH W3Yy4YEHHS
IpeMETA SIBJIETCS BIIOJIHE ONPABAAHHBIM.

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

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKHX 3HAHUH KaKk  BaKHEHIeH
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 WCTOpPHUEH
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 IPUPOJIE, B TPAKTUYECKOMN U MOBCEAHEBHOM KU3HU;



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

Hapsiny ¢ atuMm, comepkaTellbHas XapakTEPUCTUKA IeJIeH W 3a/1ad U3ydCHHUsI
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 KOMIIOHGHTE COJACPKaHUS OOY4YCHHUsS, 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
JUTS pEIICHUS 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 NPHHATHIO TPAMOTHBIX
PEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSAX, CBI3aHHBIX C BEIICCTBAMH M HX
IPUMCHCHHUEM;

dopMupoBaHUE Yy OOYYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KJIFOYECBBIX
KOMIICTCHIIN), MMCIOIINX YHHUBEPCATbHOE 3HAUCHHWE /IS Pa3jIMYHBIX BHUIIOB
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 BIUSHHUS BEIIECTB M XUMHUYECKUX
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 KHU3HECHHBIMHU 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, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE 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 MPUPOIOTIONB30BAHMS, 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, CBI3aHHBIX C XUMUYECKUMU 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 oopaszoBaHusi, 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 0CHOBbI OPraHNYeCKOH XUMHUH

[Ipenmer opraHnyecKkor XUMUM: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUS OPTraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BellecTB. ['oMonorus, wu3omepusi. XHUMHUYECKas CBA3b B
OpraHUYECKUX COCIMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYeCKUX COCIMHEHUN (CUCcTeMaTHyecKas) W TPUBHAIBHBICE Ha3BaHUS
BOKHEUIIIUX MIPEACTABUTEIICH KIIACCOB OPraHMYECKUX BEIIECTB.

DOKCIIepUMEHTAJIbHBIE METOAbl HW3YUYCHMsI BEIIECTB W HX NPEBpaIlCHUN:
O3HAKOMJICHHE ¢ oOpa3laMu OpraHWYeCKHX BENIECTB W MaTepHaJlaMu Ha HUX
OCHOBE, MOJICTUPOBAHNE MOJICKYJl OpPraHWYECKUX BEIIECTB, HAOIIOJICHHE U
OTHMCaHNe JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYCCKUX BEIECTB
py HarpeBaHuu (TJ1aBJIeHUEe, O0YTIIMBaHUE U TOPEHHUE).

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 NPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTunOyraauweH-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, TUApaTAIUH,
TOPEHHUS] ), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benson: cocraB, cTpoeHme, (pU3MYECKMEe M XUMUUYECKHE CBOWCTBA
(peakuuu TaJloreHupOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U MpUMEHeHue. 1oryon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2A/I02EHUPOBAHUST U HUMPOBAHUA), NOAyYeHue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTMyeckas CBA3b MEXIY YIVIEBOJAOPOAAMH, MPUHAICKAINIUMU K
Pa3JIMYHBIM KJlaccam.

[IpuponHble UCTOYHUKM YraeBOAOPOAOB. lIpupoaHblii ra3 uW MOIMYTHBIE
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 METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPALICHUM:
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 opranu4ecKue coeIMHEHUA

[IpenenbHple OQHOATOMHBIE CIOHMPTBI. METaHON W 3TAHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBAa (pEeakluu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BOIOpOAHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHiCcTBHE METAHOJIA M 3TAHOJIa HA OPTraHW3M YEJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO MICJIOYHBIMU
METaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rmiepruHa U STUIEHIIUKOJIS.

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

Anpnerunipl U kemowusl. Dopmanbpleruj, aleTAIBIETUI: CTPOCHHE,
¢usznyueckre U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOJTyYEHHE 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 OJIEMHOBAsT KUCIOTHl KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbLTa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeHCTBUE.

Cnoxuble >Qupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.

VYraneBonpl:  coctaB, KiaccuuKanus ~— yrieBojoB  (MOHO-, JU- H
nonucaxapubl). ['1oko3a — npocTennii MOHOCaXapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE 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 Kak NpupojHble mosuMepbl. CTpoeHue Kpaxmaina U
LHEeUr0JI03bl.  PU3HYEeCKMe W XMMHUYECKHE CBOMCTBAa Kpaxmaina (THApOIM3,
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)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
MIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacu€rHble 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 0O0BEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOJYKTa PEaKIMH MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

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 TpPETUYHAs CTPYKTypa OelkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUAPOJIU3, JICHATypalusl, KaYeCTBEHHbBIE PEaKIIUU Ha OCIIKU.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX IPEBPAIICHUI:
HAOJII0/IEHNE W OTMCAaHUEe JEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OCIKOB MpH
HarpeBaHUHU, [IBETHHIE PEAKIIUU OEIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNH, CPEAHSAS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAJIbHBIE METOAbl H3YyYEHHUS BEUIECTB M WX NPEBpalllCHUN:
O3HaKOMJIEHHE C oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU U3yYEHUU OPraHUYECKOU XMMHUU B
10 xmacce OCYIIECTBISETCS uYepe3 HCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-
Hay4YHBIX MOHSATHUI, TaK WM MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHsI, aHAJIN3, CUHTE3, KiIacCUUKAIs, EPUOJUIHOCTh, HAOIIOAEHNE,
HU3MEPEHUE, IKCIEPUMEHT, MOAECIUPOBAHUE.

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

buonorusi: kimerka, opranm3Mm, Omocdepa, 0oOMEH BEIIECTB B OPTaHHU3ME,
dboTOoCHHTE3, OMOJIOTMYECKH aKTHUBHbIE BelecTBa (O€IKU, YTIEBOJbI, >KUPHI,
(dbepMeHTHI).



['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOIMAeMble, TOIUIUBO,
peCypCHI.

TexHonorusi: NUIIEBBIE MPOIYKTbI, OCHOBBI PAlMOHAIBHOTO MUTAHUSA,
MOIOIIUE CPENICTBA, JEKAPCTBEHHBIE U KOCMETHUYECKHUE MPENaparhl, MaTepUaIbl U3
HMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMuueckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. ODJNEKTPOHHAs
000J10uKa. DHEPreTUYeCKHe ypOBHH, MOAYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
1. . MenaeneeBa. CBsi3b MepUOAMYECKOrO 3aKoHa U [lepronnueckoil cUCTEMBbI
xumuueckux aneMeHToB [[. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpymnmaM W TEpPHOaM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XWMHYECKON CBA3U
(xoBaJIeHTHAs] HEMOJSIpHAs M TOJSpHAsl, MOHHAs, MeTajuinyeckas). MexaHU3MbI
o0pa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BaleHTHOCTh. DNEKTPOOTPUIIATEIBHOCTD.
Crenenb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHs.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUNIMYECKON PEIIETKH.

[lonsiTue 0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWJIHBIE PAacCTBOPBIL.
MaccoBas 1071 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumudeckas  peaknmsa.  Kiaccupukanus  XMMHUYECKHMX — PEaKIHd B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUECKUX PEAKIIUSX.

CKkopocTh peaknuu, e€ 3aBUCUMOCTh OT pa3nudHbIX (pakTtopoB. OOpaTuMble
peakuuu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro paBHosecus. [Ipunnun Jle [lartense.

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

OKuCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHWEe AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUud HOHHOTO OOMeHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiusiHMe pa3IuyHbIX (HAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnsbie 3anaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkUuii, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TIOHSATUSI «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumudeckux snemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauloB (Ha TMpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XHUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TalloTE€HOB, CEphI, a30Ta,
dochopa, yrmepoja U KpeMHHs)) M UX  COCOUHEHUH  (OKCHJIOB,
KHUCIIOPOJICOAEPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHENIINX HEMETAIIJIOB U UX COCTMHECHUU.

Mertamnel. [lonoxenne meraiuioB B Ilepuonnyeckoit cucreMe XUMHYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JI0YEK
atomMoB MertajuioB. Ob6mue ¢uzndeckue coiictBa MetaioB. CIijiaBel METaJIIOB.
DIIEKTPOXUMUUECKUI Psil HAMPSHKEHU METAIIJIOB.

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 METOJbl M3YUYCHMS BEIIECTB M WX MPEeBpaIlCHMUIA:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBb», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/a4, HAONMIOJIEHWE M OIMHCAHWE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHIA ATIOMUHUS C PacTBOpaMu
KHCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

PacuétHrlie 3agaun.

PacuéTter maccel BemecTBa Wi 00BbEMA Ta3o0B MO W3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
pacuéThl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMH, €CIIA OJHO
13 BEIIECTB UMEET MTPUMECH.

XuMHA U )KU3Hb

Ponp xumuu B o0ecriedeHUM IKOJOTHYECKOM, IHEPreTUUeCKOW M TMUIINEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAy4HBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.



[IpencraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUMIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BAXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEUIECTB M MATEPUAIOB: BAXHEUIIHUE CTPOUTEIIBLHBIC
MaTepUualbl, KOHCTPYKUHMOHHBIE MATEpUAJIbl, KpacKd, CTEKJIO, KepaMHKa,
MaTepUaNIbl U1 JJIEKTPOHUKH, HAHOMAaTEpHUalbl, OPraHUYECKUE U MHUHEPAJIbHBIE
yIno0peHus.

XUMHUSL U 3J0pOBbE 4YEJIOBEKA: ITPABUJIA MCIIOJNBb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOT0 UCIIOJIB30BAHUS MPENapaToB OBITOBOW XUMHUHU
B NOBCEIHEBHOM KM3HU.

MexrpeaMeTHbIE CBA3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsI3€ MpU  M3yYeHUH OOWEed u
HEOpraHmyeckoi xumuu B 11 Kiacce OCyIIEeCTBISETCS YEpPEe3 UCIMOJIb30BAHUE 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, CHUHTE3, Kiaccuukamus, TMEePUOJIUIHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBJICHHUE.

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

buonorusi: kineTka, oOpraHusM, OJKocHcTema, Ouochepa, Makpo- W
MHUKPOAJIEMEHTHI, BATAMUHBI, OOMEH BEIECTB B OpraHU3ME.

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

TexHOJIOrrsI: XUMMHUYECKasi MPOMBIIIICHHOCTh, METALTYPrusi, TPOU3BOIACTBO
CTPOUTEIIBHBIX MaTE€PHUaJOB, CEJIIbCKOXO3IMCTBEHHOE IPOU3BOACTBO, IHIIEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTUYECKas  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHUaJIOB,
3JIEKTPOHHAs IPOMBIIIJICHHOCTh, HAHOTEXHOJIOT U H.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM M TMpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOWM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMM CPEIHEro OOIEro
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESITEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIECICHBI CAEAYIONIUE COCTABISIONINE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKON TpaxKAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIENICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUYECKUX TPAJAUIUN 0a30BOM HAYKH XUMUH;

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

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKONW KYJIbTYphl M CIIOCOOHOCTH CTABHUTh
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeameTa «XUMHUS» JTOCTUTAIOTCS B
€ANMHCTBE Y4YeOHONM M BOCHUTATENBHOW JCSTENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMU POCCUHCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMH B O0OIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OIBITA TO3HABATEIBHON M TPAKTHYECKOW JEATEITHLHOCTH
OoOy4JaromuXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpa:xaaHCKOTrO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaKEHHUSI K 3aKOHY U MTPaBOIMOPSIIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIbHOCTA IMPU 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 BOCIIMTAHUA

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

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

UHTEpECa W II03HABaTEJIbHBIX MOTHMBOB B IMOJYYCHUU U MOCIEAYIONIEM
aHanau3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-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:

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,
NOBCETHEBHOM )KM3HU U B TPYAOBOU AESATEIbHOCTH;

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) Tpya0BOro 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 MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO 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
oOpazoBanus, Oymymieit mpodeccnr W peann3anii COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) PK0JI0OrM4eCcKOro BOCIIMTAHMS:



HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K MPUPOJIE, KaK HMCTOUYHHUKY
CYyILIECTBOBAHMS KU3HU HA 3EMIIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHHM IS
penIeHns BOPOCOB PAllMOHAIBHOTO IPUPOAOIIOIb30BaHNS;

AKTUBHOIO HENPUATUSA JCHUCTBUM, IPUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTHYECKUE
MOCJIEICTBUS NMPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKONU KYIbTYPHI,
OmnbITa NS TEebHOCTH HKOJIOTUUECKOH HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpaKkTUKEe, CIHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

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

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
(GopMHUpPOBaHUHU PAIMOHATIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBIICHUsI 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE MPHUPOJAbI U YEIOBEKa, 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
CO37IaHMHM HOBOM 0a3bl MaTepUATBLHOW KYJIbTYpbI, pEHICHUHU TI00aIbHBIX PO0IeM
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: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAHHBIE 3aKIIIOUECHUS 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  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOECHHOCTSIM TpyJZa B pa3nuyHbIX cepax npodecCHoHaNbHOM
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHUS y4eOHOTrO MpeaMera «XuUMHus» Ha
YPOBHE CPEeIHETO 00111eT0 00pa30BaHUs BKIIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHHUSA  OOYYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIpPEeIMETHbIE) OOIeHaAYYHbIE MOHATHS, OTPaKaroIIne
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa H CHEIUPUKY METOIOB TO3HAHUS,
HCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPTHs, SBICHUE,
MpoLece, CUCTEMAa, HAYYHbIA (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOEHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHHUBEpCaIbHBIE yueOHbIE ACHCTBHs (TO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHuE (G yHKUIMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaromuxcs UCIOJIb30BaTh OCBOEHHbBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHS U yYHUBEpCAJIbHbIC Y4EOHBIC
JNEUCTBUA B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPAXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMM, KOMMYHHUKATUBHBIMH U  PETYJIATHBHBIMU
JIEHUCTBUSIMU.

OBJajnenue YHUBEPCAJIbLHBIMHU Y4eOHBbIMH NOo3HABaTEJbHBIMH
JeCTBUSIMM

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

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

ONpeAeysiTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPHUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABJIMBATh MX B3aMMOCBS3b,
UCITOJIB30BaTh COOTBETCTBYIOIINE MTOHATHS IS OOBSCHEHHS OTIEIbHBIX (DAaKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHMS W KPUTEPUU I KJIacCHU(PUKAIMKM BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTAaHABJIMBAaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXIY H3yYa€MbIMU
SIBJICHUSMU,

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

MPUMEHSATh B MPOIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUH CUMBOJNYECKUE
(3HAKOBBIC) MOJICNIH, TPEOOPA3OBBIBATh MOJIEIBHbBIC MPEICTABICHUS — XUMUYECKUU
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opMmysa, ypaBHEHHEC XHMHYECCKOMN
peaKkiui — TpPU PEHICHUH Y4EeOHBIX IMO3HABATEJIbHBIX W IMPAKTUUECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICJIbHBIE MPEACTABICHUS JIJISI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3Y4YaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe McCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
pEaKLHnii;

(GbopMyTHpPOBATh LU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSTEIBHO C(HOPMYIUPOBAHHBICE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (POPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS U  TPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOATh 332 XOIOM
mporecca, CaMOCTOSTENIBHO IPOTHO3UPOBATh €r0 PEe3yNbTaT, (POPMYIHPOBATH
00001IIEHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEICKOH W TPOSKTHOU
JESATENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7a4, NPUMEHCHUIO Pa3IMYHbIX
METOIOB MO3HAHHS.

3) paboTa ¢ unpopMmaumeii:

OPUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJISIpHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETA), aHATU3UPOBaTh WH(POPMAIIUIO PA3IMYHBIX BHJIOB M (OpM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHUBATH el JOCTOBEPHOCTD u
HEIIPOTUBOPEUYHBOCTb;

(GbOopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh Pa3IMYHbIC METOABI MPH IOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIONHEHUS y4eOHBIX 3ajad
OTpeeIEHHOrO THTIA;

IPHOOPETaTh ONBIT HCIIOIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITCJILHO  BBIOMpaTh  ONTHMAIBbHYIO  (OpMY  IIPEJICTaBICHUS
uHdopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM $3BIK B KadeCTBE CpEJICTBa INpuU pabore ¢
XUMHYECKOW HMH(POpMAIMEH: IPUMEHITh MEXKIpPEIMETHbIC ((PU3NYSCKHE W
MaTeMaTHYEeCKUE) 3HAKU U CUMBOJIBI, (OpMYJIbI, aOOpeBHaATyphbl, HOMEHKIIATYPY;

UCIIONIB30BaTh W  TPeoO0pa3oBBIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA
HaIJISTHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY O0OCYXAaeMOi TEMBI B XOJI¢ JUAIoTa /WK
JTUCKYCCHHM,  BBICKa3bIBaTh  HACH, (OPMYJIHPOBATH CBOM  MPEIOKCHUS
OTHOCHTEIIPHO BBIIOJTHCHHS TIPEVIOKEHHOMN 3a/1a4H,

BBICTYNATh C MPE3CHTAIIMCH pe3yJbTaTOB I103HABATEIBbHON ACATEILHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIILHO T COBMECTHO CO CBEPCTHHKAMHM TIPH BHITIOJIHCHUU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYSCKOW PabOTHI MO HMCCIICTOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, PeaM3aliy y4eOHOT0 MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
[0 pe3yJbTaTaM IPOBEAEHHBIX MCCIICJIOBAaHUN MyTEM COTJIACOBAHUS IO3HIIMK B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgyaieHUEe YHMBEPCAJTbHBIMHU PeryJsTUBHBIMH JeCTBUSIMU:

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

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHAJIU3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHMS Kypca «Opranudeckass XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JIJIs pelieHUs MPaKTUYECKUX 3a71ad
U 9KOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpexne;

BJIQJICHUE  CUCTEMOW  XUMHYECKMX  3HAHWUMW, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUH DJIEMEHT, aToOM, DJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaIECHTHOCTbh, JIEKTPOOTPUIIATEIbHOCTh, XUMHUYECKAsI
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpamiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, VYIIEPOIHBIM CKeleT, (yHKIMOHAIbHAs TpyIIa,
paauKaj, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIIE€BOJOPOIBI,
KHCJIOPOA M a30TCOJEPIKAIIUE COCAUHEHUS, MOHOMED, MOJIMUMEP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IOHUMAHWS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SABJICHUN, (PAKTOIOTMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYYCHUH U
0€30MacHOM HCIIOIb30BAaHUM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIC MPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS MPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLCHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHPOBAHHOCTh YMEHHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY JIJIS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOMN)
dbopMynl  OpraHMYECKMX BEHIECTB U  YPaBHEHHM XUMHUYECKHX pPEaKIHi,
W3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHMX BEHIECTB [JIs WJUIKOCTPALMU KX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;



c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAJIC)KHOCTh H3YUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne CcoeAuHEHU (yrieBoAOpOJbl, KHUCJIOPOJ U a30TCOAEpIKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematnueckoil Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIE
Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, NPOIMWICH, aleTUJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTEapUHOBAasi KUCJIOTa, TII0K03a,
dbpykTo3a, Kpaxmall, HeJUI0I03a, TJIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbI XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIC);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. bytneposa 11t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
dbu3MYecKkue MU XUMHUYECKHME CBOWCTBA THUIMYHBIX TMPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIMKOJb,
IMIEpUH, (EHOJ, aleTalbJeTHl, MypaBbUHAsI M YKCYCHasl KHUCIJIOTHI, TJIFOKO3a,
Kpaxmal, [eJITI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WJUTFOCTPUPOBATh TEHETUUECKYIO
CBS3b MEXKIYy HUMH YPAaBHEHHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUil C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS XapaKTEpPU30BATh UCTOYHUKH YTIEBOJAOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
PAaKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepaboTKu;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
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
METOJaX HaYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEILIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XWMHYECKHE 3HAHWS ISl TPUHATUS pEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh TIPABIIIA TTOJIB30BAHUS XUMHYECKOU
MOCy/IoM U J1Ta0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUia OOpalleHus: ¢
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH TIO BBITOJIHEHHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEeBpalleHUs OPTaHUYECKUX BEIIECTB IPU HArPEBAaHUU, MTOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAuE€CTBEHHBIE PEAKIMU OPraHUYeCKUX
BEILIECTB, JIEHATypalus OCJIKOB IpPU HarpeBaHUU, I[BETHHIC pEaKIMU OEJIKOB) B



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

c(OPMHUPOBAHHOCTh YMEHUI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
uHpopmaiuu, lHTepHeT u aApyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtoAaTh  MpaBUjia  AKOJOTHYECKU
1[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KHUBbIE OPraHMW3Mbl OMNPENEAEHHBIX OPraHUYECKHX
BEUIECTB, MoHUMas cMmbici nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M MPEJOTBPALEHUST HX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

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

JUISL  CIEeNbIX W CIa0OBUIAIIMX OOYyYaroOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KUIACC

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

chOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOH  COCTABIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMH MBIIUICHHS W  KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsI PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasl CBS3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALMS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMh, XUMHUUYECKOE PAaBHOBECHE), TEOPHUHU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHYECKUX SIBJICHUMN, (PAKTOJOTHYECKHUE CBEJICHHS O CBOMCTBAX,



COCTaBe, MOJIyYeHUH U 0€30M1aCHOM HMCMOJIb30BAaHUN BaXKHEHIIMX HEOPTAHUYECKUX
BELLECTB B OBITY M MPAKTUUYECKOM JI€ATETbHOCTH YEJIOBEKA,

c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU TMOHATHM,
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 Ha3BaHUSL OTIACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTb, HETAIEHAS! U3BECTb, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJeHTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON pEmETKH KOHKPETHOIO BellecTBa (aTOMHasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAX HEOPTaHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeaeiaEHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOLYI0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX dieMeHTOB 14 mnepuonos Ilepnoauyeckoil CUCTEMBI
XxuMu4yeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
JJIIEKTPOHHBIE opoutaim, «OQHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMMYECKUX JJIEMEHTOB U UX COCIMHEHUN
0 mepuojiam u rpynmam llepuoaudyeckon cucteMbl XUMHYECKHX 3eMeHTOB 1. M.
Menpeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  oOOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIUWYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHMsS KJIacCU(ULIUPOBATh XUMHUYECKUE DPEAKIHMU I10
pa3IMYHBIM NpPHU3HAKAM (YMCIIYy M COCTaBy pEarupyrouiux BELIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

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

c()OPMHPOBAHHOCTh yYMEHUH MNPOBOAUTH PEAKLUMH, IOATBEPKIAIOIINE
KA4EeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTraHWYECKUX BELIECTB, PACIO3HABATH



OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPACKpPhIBaThb CYHIHOCTH  OKHCIHUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEJACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
ATUX PEaKIUN;

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

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JieXKaIue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OONIMX HAy4YHBIX MPUHIUINAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITUSL «MaccoBasi J0Jig BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BElIeCTBA WM 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIECTB, TEIUIOBOro 3(dekTa peakiny Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MIPaBUJIa TOJIH30BAHUS XUMUUYECKOM
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuja OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (Pa3okKEeHUE MEePOKCHAA BOJOPOAa B MPHUCYTCTBUM KaTalM3aTopa,
ONpENENIEHNE Cpeabl pacTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnd,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMM Ha Cyiab(dar-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KaTMOH aMMOHHS, PEIICHUE AKCIEPUMEHTAIBHBIX 3aJad M0
teMaMm «Metamie» U «Hemeramibl») B COOTBETCTBUHM C NIpaBUIIAMH TEXHUKHU
0€301acHOCTH TIpU OOpaIleHUH ¢ BEIIeCTBAMU U J1a0OpaTOPHBIM 000pPYI0BAHHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX pEaKIUi U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

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

chOpPMHPOBAHHOCTh ~ yYMEHHA  COONIOAATh  MpaBujia  DKOJOTHUYECKH
1IEeJI€CO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAacHOCTh BO3JCHCTBHS Ha )KMBbIE OPraHU3Mbl ONPEEIEHHBIX BEIIECTB, TOHUMAs
cvpicn mokasarens [IJIK, mosicHATP Ha mpumepax CHocoObl YMEHBIICHHUS W
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;



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

Ui CIIEMIBIX W CHa0OBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumMmeHoBaHMe pa3aesioB M TeEM (uudposBbie)
Ne n/m P Konrpoasubie | IIpakTHyeckue op
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
. bubmmoreka [IOK
[Ipenmer oprannueckoi xumuu. Teopust
. https://m.edsoo.ru
11 CTPOEHHMS OPraHMYECKUX COCAMHEHUN A. 3
ME bubnuotexa POIII
. epoBa
YIIepos https://resh.edu.ru
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHBIC YIIIEBOIOPOIBI — AJTKAHBI 2 hitps://m.eds00.ru
' Do A HOpOR Bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
59 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 6 1 https://m.edso00.ru
' aJIKaJUEHbI, aJIKUHBI bubmuorexa POIII
https://resh.edu.ru
bubmuoreka [JOK
2.3 ApomMaTH4YeCcKHe yriieBOI0POIbI 2 https://m.eds00.1u
' P A HOpoA bubmmorexa POIII
https://resh.edu.ru
54 [IpupoaHble ICTOYHUKH YTIEBOAOPOIOB 3 1 bubnuoreka [IOK
' U UX nepepadboTKa https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubmmorexa POIII
https://resh.edu.ru

Hroro no pazneny

13

Pa3znen 3. Kucinopoaconep:xaiue opranu4eckue coeInHeHHsI

3.1 Cruptel. deHon

bub6mmoreka [{OK
https://m.edsoo.ru
bubmuoreka POIII
https://resh.edu.ru

3.9 Ansaerunbsl. KapOOHOBBIE KHCITOTHI.
' CroxHble dQUpBI

bubmmoreka [IOK
https://m.edsoo.ru
bubmmoreka POIII

https://resh.edu.rububnmoreka

I[HOK https://m.edsoo.ru

bubanorexa POIII
https://resh.edu.ru

3.3 VYrineBoasl

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuoreka POIII
https://resh.edu.ru

Uroro no pazneny

13

Pa3znen 4. A3orconepskanye opraHnyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHIL. bejku

bubmuoreka [JOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru

Hroro no pasaeny

Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHU



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

bu6mmoreka [{OK
https://m.edso0.ru

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Eustorexa PILL
https://resh.edu.ru
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/
https://resh.edu.ru/

11 KVIACC

KojaunyecTBO 9YacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne n/m P Konrtpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
. bubmmoreka [IOK
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
https://m.edso0.ru
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
M Bbubanorexa POIII
anemenToB J[. 1. Menaeneera https://resh.edu.ru
bu6moreka [IOK
19 Crtpoenue BemiectBa. MHOTOOOpasme 4 https://m.edso0.ru
' BEIIECTB Bu6nuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
1.3 X 6 1 1
MMHYECKHE PEeaKITUU EnGorexa POLII
https://resh.edu.ru
bu6mmoreka [JOK
TITOro 1o DasLen 13 https://m.edso0.ru
pasacIy bubmuorexa POIII
https://resh.edu.ru
Paznen 2. Heoprannyeckasi XuMusi
bubnuoreka [JOK
https://m.edso0.ru
2.1 M 6 1
CTaIbt bubmuorexa POIII
https://resh.edu.ru
2.2 Hemetannsr 9 1 1 bu6mmoreka [JOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

https://m.edso0.ru

Bbubauoreka POII
https://resh.edu.ru
bubmmoreka [{OK
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5 https://m.edso0.ru
' BEILIECTB Bu6mmorexa PIIII
https://resh.edu.ru
bubmmoreka [{OK
JITOro 1o pasien 17 https://m.edsoo.ru
pasiery bubmmorexa POIII
https://resh.edu.ru
Paznena 3. XuMusd ¥ JKN3HL
bu6moreka [IOK
https://m.edsoo.ru
3.1 XUMUS ¥ KA3HD 4 EnGorexa POIII
https://resh.edu.ru
Hroro mo pazgeny 4
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 34



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue op
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 [Ipeamer opraHn4ecKOi XUMHH, €€ 1 https://m.edsoo.ru
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE bubnuoreka POIII
https://resh.edu.ru
[IpencraBnenue o Kinaccuuxanuu bubnuoreka [IOK
9 Oprannveckux BemectB. Homenkmarypa 1 https://m.edso0.ru
(cucTemaTuyeckas) U TPUBUATIbHBIC bubnuotexa POII
Ha3BaHUs OPraHUYECKUX BEIIECTB https://resh.edu.ru
bu6mmoreka [IOK
Teopust cTpoeHUsI OpraHUYECKUX
3 coequaenuit A. M. byrieposa, eé 1 htps.//m.eds00.1u
g ] e. YEICpOBa, Bubauroreka POIII
OCHOBHBI€ ITOJIOKEHUS
https://resh.edu.ru
bu6mmoreka [JOK
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://m.eds00.ru
TOMOJIOTUYECKHUH PsiJT bubmuorexa POIII
https://resh.edu.ru
bubmuoreka [JOK
5 Mertan u 3TaH — npocTeuIme 1 https://m.edso00.ru
MPEACTABUTENIN AJIKAHOB bubnuorexa POIII
https://resh.edu.ru
. bubnunoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 1
https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

bubmmorexa POIII
https://resh.edu.ru

bubmmoreka [{OK
7 OTUieH U NPONUIEH — MpocTeiine https://m.edsoo.ru
MPEJICTAaBUTENMN aJTKEHOB bubnuotexa POII
https://resh.edu.ru
bubmmoreka [{OK
3 [IpakTueckas padora Ne 1. «Ilomydyenue https://m.edsoo.ru
ATUJICHA U U3YYEHUE €r0 CBOKWCTB bubnuotexa POIII
https://resh.edu.ru
Ankaguensl. byraguen-1,3 u Bubmaotexa IIOK
9 MeTunoyraauen-1,3. Tlonyuenne hitps://im.eds00.Mu
bubnuotexa PO
CUHTETUYECKOTO KaydyKa U PE3UHBI https://resh.edu.ru
. bu6mmoreka [IOK
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,
10 TOMOJIOTHUSCKUHN PsiT. ATICTHIICH — https://m.edsoo.1u
MPOCTEUIINI PEACTABUTEIIb AIKHHOB bubmiorexa PO
https://resh.edu.ru
bu6mmoreka [JOK
1 Brrunciienus no ypaBHEHHIO XUMHUYECKOU https://m.eds00.ru
peakuuu bubanorexa POIII
https://resh.edu.ru
bubnuoreka [JOK
12 ApeHbl: 6eH301 ¥ ToIyol. TOKCHYHOCTh https://m.edsoo.ru
apeHoB bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
13 ['enernueckas cBsI3b yrieBOJA0OPOIOB, https://m.edso00.ru
MIPUHAIISKANTUX K Pa3IUYHBIM KJ1accaM bubnunorexa POIII

https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

[IpupoaHble ICTOYHUKH YTIIEBOAOPOIOB:

bu6mmoreka [{OK
https://m.edsoo.ru

14 OPUPOIHBIN Ta3 U NONYTHEIE HEDTIHBIE
PHpOA o yr . b 5 bubanorexa POIII
a3 e 0 e€ mepepado
Fasbl, HEQTH U IPOLYKTE ¢ TIepepaboTKH https://resh.edu.ru
_ bu6mmoreka [{OK
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:
15 MIPUPOJIHBIN a3 U MOMyTHBIC HEPTSIHBIC https://m.edsoo.ru
bHb o T . 5 bubmuoreka POIII
rasoel, He)Th U MPOAYKTEI €€ rmepepadboTKu
POAYK pep https://resh.edu.ru
bubmmoreka [{OK
KonTtponbHas padoTa mo pasaery https://m.edsoo.ru
16
«YTIeBO10POabD) bubnuotexa PO
https://resh.edu.ru
bu6moreka [IOK
17 [IpenenbHbIE OJTHOATOMHBIE CIUPTHI: https://m.edsoo.ru
METaHOJ U 3TaHoJ. BogopoaHas cBs3b bubanorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
18 MHOroaroMHbI€ CIUPTHI: STUJICHTIIUKOJIb U https://m.eds00.ru
TJIULEPUH Bbubanorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
19 deHoJT: CTPOCHUE MOJICKYITBI, (PU3UYECKUE https://m.edso00.ru
1 XMMHYECKHUE CBONCTBA, MIPUMEHECHHUE bubnuorexa POIII
https://resh.edu.ru
bubmuoreka [JOK
20 Anpaeruapl: GopManbIerua u https://m.edsoo.ru
aneTaibIerua. AeToH bubmuorexa POIII
https://resh.edu.ru
Bbubnunoreka IIOK
21 OAHOOCHOBHBIE TMpe/ieNIbHbIE KAPOOHOBBIE 1

https://m.edso0.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

KHCJIOTBL: MypaBbUHAA U YKCyCHaA

bubmmorexa POIII
https://resh.edu.ru

bubmmoreka [{OK
29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa https://m.edsoo.ru
pacTBOpa YKCYCHOM KHCIIOTBI» bubnuotexa POII
https://resh.edu.ru
bubmmoreka [{OK
CreapuHoOBas U OJICMHOBAsI KUCIIOTHI, KaKk
23 MPEACTABUTEIM BBICIIHX KaAPOOHOBBIX itps://m.edse0.
pelt P bubmmorexa POII
KHCJIOT
8 https://resh.edu.ru
bu6mmoreka [IOK
24 Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX https://m.edso0.ru
KHCJIOT, NX MOIOIIlee JIeliCTBIE bubanorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
CrnoxHbIe 2(DUPBI KaK MPOU3BOIHBIC
25 KapOOHOBBIX KUCJIOT. [ MAPOIIA3 CIIOKHBIX hitps://m.eds00.Mu
R (bp o AP Bubauoreka POIII
HUpOB
p https://resh.edu.ru
bu6mmoreka [JOK
26 Kupbl: ruiposin3, npuMeHeHue, https://m.eds00.ru
OHroJIoTHYECKasi POJIb )KUPOB bubmuotexa POII
https://resh.edu.ru
) bubnuoreka [JOK
VYTreBoapl: COCTaB, KiIacCU(pUKAITHSI.
N https://m.edso00.ru
27 Bakneiimme npeacTaBuTeNIu: TIIIOK03a,
o bubmuorexa POII
TO3a, caxapo3a
pYK ’ P https://resh.edu.ru
bu6mmoreka [JOK
08 Kpaxman u nemntonosa Kak NpupoHbIe https://m.edso00.ru
IIOJIMMEPBI bubnuorexa POII

https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

KoHnTponsHas paboTta no pasaeny

bu6mmoreka [{OK
https://m.edsoo.ru

2 K 1
9 «Kucnopozcoiepxaiiyue opraHiyecKkue Enorexa POIII
COCIMHCHHD https://resh.edu.ru
bu6mmoreka [{OK
30 AMUHBI; METWJIAMWAH 1 aHWIHH 1 https://m.edso0.1u
’ bubanorexa POIII
https://resh.edu.ru
A bubmmoreka [{OK
MHMHOKHUCIIOTHI Kak aM(pOTEpHbIE
https://m.edsoo.ru
31 OpraHWYECKUE COCTUMHEHUS, HX 1
bubanorexa POIII
ouonornyeckoe 3HaueHue. Ilentuanl
https://resh.edu.ru
bu6moreka [IOK
39 benku xak npupoaHbIe 1 https://m.edsoo.ru
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS bubnuotexa POII
https://resh.edu.ru
bu6mmoreka [IOK
33 OCHOBHBIE HOHATHUSA XUMUU 1 https://m.edsoo.ru
BBICOKOMOJICKYJISIPHBIX COCTMHEHUHN bubnuorexa PO
https://resh.edu.ru
bu6mmoreka [JOK
OCHOBHBIE METOBI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN 1 https://m.edsoo.ru
- yip a ' Bubmuoreka POIII
JaCTMACChI, Kay4yKH, BOJIOKHA https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KVIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHIecKux 3yemenToB /I, W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHECHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .. Meneneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BellecTBa. XUMHUUYECKas CBA3b, eé
BHbBI; MCXaHHU3MBbI O6pa30BaHI/I$I
KOBAJICHTHOM CBSI3U. BO,Z[OpOI[HaSI CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. BemecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru
bubmuoreka POIII
https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuoreka POII
https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru
bubmuoreka POIII
https://resh.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru
bubanoreka POIII
https://resh.edu.ru

bubmuoreka [JOK
https://m.edso0.ru
bubaunorekxa POIII
https://resh.edu.ru

bu6mmoreka [JOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

10

11

12

13

HctuHHbBIC U KOJIOUHBIE PACTBOPHIL.
MaccoBas 1014 BelecTBa B paCTBOPE

Knaccugukanus 1 HOMEHKIATypa
HEOpraHWYECKUX coeMHeHui. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

Krnaccudukanus XuMHUYeCKuX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPAIIECHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Cxkopoctb peakiiun. OOpaTUMbIC PEAKIIHH.
XUMHUYECKOE PaBHOBECHE

[Ipaktrueckas padota Ne 1. «BnustHue
pa3nuYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

DnexTponuTHueckas quccouuanus. [lonarue
0 BoJIopoiHOM Tokasarene (PH) pacteopa.
Peakiiun nonHoro oomeHna. ['maposms
OpPraHMYECKUX U HEOPTraHMYECKUX BEIIECTB

OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponuze
pacIuiaBoB U pPacTBOPOB COJIEN

KonTponpHas pabota no pazaeny

https://m.edso0.ru
bubmmorexa POIII
https://resh.edu.ru

bu6mmoreka [{OK
https://m.edso0.ru
bubmmorexka POII
https://resh.edu.ru

bubmmoreka [{OK
https://m.edsoo.ru
bubmuoreka POII
https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru
bubanoreka POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
bubmuoreka POIII
https://resh.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

bubnuoreka [JOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru

bu6mmoreka [JOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

14

15

16

17

18

19

20

<<TeopeTquc1<He OCHOBBI XUMUHN»

Meraisl, ux nonoxenue B [lepuoauueckoit
CUCTEME XMMHUUYECKUX 3emeHToB JI. U.
MenneneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. O01ue pusnyeckue cBOMUCTBa
METaJlJIOB

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METaJUIOB

XUMHYECKHE CBOMCTBA BAKHEUIIINX
METaJUIOB (HaTpUH, KaJui, Kaabllui, MarHui,
ATIOMUHHN ) U UX COCTMHECHUM

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeqUHEHUN

XuMHyecKre CBOMCTBA LIMHKA, JKeJie3a U BX
COEIUHEHNN

[IpakTnueckas pabota Ne 2. "Pemenue
SKCIIEpUMEHTAJIbHBIX 33/1a4 110 TEME
«Mertamib»"

HeMeTaJ'IJ'ILI, HX ITIOJOXCHUEC B
Hepno;mqecxoﬁ CUCTEME XUMHUYCCKUX

https://m.edso0.ru
bubmmorexa POIII
https://resh.edu.ru

bubmmorexa [{OK
https://m.edsoo.ru
bubnmuoreka POIII
https://resh.edu.ru

bubmmoreka [{OK
https://m.edsoo.ru
bubnnoreka POIII
https://resh.edu.ru
bu6moreka [IOK
https://m.edsoo.ru
noanoreka POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru
bubnuoreka [JOK
https://m.edsoo.ru
bubnmuorexa POII
https://resh.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

21

22

23

24

25

26

27

anemeHTOB J[. . MeneneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

@uU3MYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEMETauIoB (Ha IpuMepe
KHCIIOpo/1a, cephbl, Gpochopa u yrireposa)

XHWMHUYECKUE CBOMCTBA FAJIOI€HOB, CEPBI U UX
COEIMHEHUN

XuMHYecKue CBOMCTBA a30Ta, (pocodpa u ux
COeqUHEHNN

XUMUYECKUE CBOMCTBA yriepoaa, KpEMHUS U
HUX COEIUHEHUIN

[IpumeHeHne BaXKHEUIIINX HEMETAIIOB U UX
COEeqUHEHNN

O0o001Ienre ¥ cucTeMaTH3aIis 3HAHUH 110
teme «Hemeramiely. BeruncieHus mo
YpaBHEHUSM XUMHUYECKUX PEaKIUuil U
TEPMOXUMHYECKHE PACUETHI

IIpakTtuyeckas pabora Ne 3. «Pemenne
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"Hemerannsl"»

bubmmorexa POIII
https://resh.edu.ru

bubmmorexa [{OK
https://m.edsoo.ru
bubmmoreka POII
https://resh.edu.ru
bu6mmoreka [{OK
https://m.edsoo.ru
bubnmuoreka POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
bubmuoreka POII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
bubnnoreka POII
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru
bubmuoreka POIII
https://resh.edu.ru

bubmuoreka [JOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

bu6mmoreka [JOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

28

29

30

31

32

33

34

KonTponsHas padora o Temam «MeTaib
u «Hemertamib»

HeopraHqucxne 1 OPraHruv4CCKUC KUCIOTHI.
HeopFaHI/ILIGCKI/IG 1 OPraHruvYCCKUC OCHOBAHUA

AmpoTepHble HEOPraHU4YECKHUE U
OpraHNYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHWYECKUX U OPTaHUYECKUX
BEIIECTB

Poib xuMuu B 00eCIieueHUH SKOJIOTHISCKOM,
SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH,
Pa3BUTHUU METUITUHBI

[Ipencranenus: 06 0OMMUX HAYYHBIX
MPUHIIMIIAX TPOMBIIUICHHOTO ITOTYYeHUs
BaXHEHIINX BEIIECTB

YenoBek B MHUPEC BCHICCTB U MAaTCPHUAJIOB

XuMus u 310POBbLEC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

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

METOJIUYECKHUE MATEPHUAJIBI JJISI YUUTEJIA

1. Xumus. Ilnanupyemele pe3ynbTaTel. CucreMa 3aJaHuid. 8—9 Kiaccsl:
nocoOue i yuuTeseit o0eoopa3onar. yupexaenuii / A. A. Kasepuna, P. T'.
Wpanoga, /1. FO. Hob6potun; nmox. pexn. I'. C. Kosanesoii, O. b. JlorunoBoit. —
M.: IIpocBemienue. — 2013. — 128 c.

2. Xumus. Temaruueckuii kouTposib. 8—9 knacceel / A. A. Kasepuna, I'. H.
MonuanoBa, M. I'. Cractuna. — M.: HantnonansHoe o6pazoBanue, 2022. — 160
c. (®I'OC. TemaTtuueckuii KOHTPOJIb).

3. Hoopotun /1. FO. Kortponupyromas GyHKIUS ITKOIBHOTO XUMHYECKOTO
skcriepuMenTa // Xumus B mkosue. — 2017, — Ne 3.

4. Eppirun M. I1., umkun E. A. MeTtoauka perieHus 3aad no XuMuu: y4ueo.
nocoOue Jis CTYACHTOB TIeJl. UH-TOB 10 OMOJI. U XUM. criell. — M.:
IIpocsemienue, 1989. — 176 c.

5. 3notHukoB . I'. XUMHUECKU IKCTIEPUMEHT KaK CIeupUIecKuii MeTO.I
ob6yuenus // IlepBoe centsaops. — 2007. — Ne 24,

6. MomuanoBa I'. H., Cractuna M. I'. KommuecTBeHHBIE OTHOIIICHHS B XUMUH
// Xumus noas mkoJabHUKOB. — 2020. — Ne 4.

7. Obmas meTonuka ooydenus xumuu B 1mkose / P. I'. UBanona, H. A.
['oponunosa, /1. FO. oOpotun u np.; nox pex. P. I'. isanosoii. — M.: Jlpoda,
2008. — 319 c. (Poccutiickas akageMus 0Opa3oBaHMs — YUUTENI0). A A.
Kagepuna, P.I'. iBanoBa. ['1. HopmatrBHas 6a3a XuMudeckoro oopasoBaHus
B CPEIHEH LIKOJIE.

8.Xumusi. Pelienre 3ajaHnii MOBBIIIEHHOT'O U BBICOKOTO YPOBHSI CIIOKHOCTH.
Kax monmyunts MakcumanbHbiid 6amt Ha EI'D: yue6. mocobue / A. A.
Kasepuna, I'. H. Monuanosa, H. B. CBupuaenkona, C. B. CraxanoBa. — M.:
WNurennext-Lentp, 2015. —216 c.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Ypox (POIII) https://resh.edu.ru

VYpox (Hcmopran) https://nsportal.ru

(AKmnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[pezenranus (Muadoypoxk) https://infourok.ru

bubaunoreka I{OK https://m.edsoo.ru

[Ipesenranus (3uanuno) https://znanio.ru



Pemry ET'3: https://ege.sdamgia.ru/
VYpoxk : https://urok.1sept.ru
Ypok, npe3erranuu:https://multiurok.ru
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