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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepauuy, peaqu3yIOLIMX OCHOBHBIE O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TnoJIOkeHH «CTparerum pasBUTHs BocnHUTaHus B Pocculickoit
Odenepanun 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 OOy4YeHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pazoBaTebHON  OpraHU3alliM, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeaHero o0Imero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpKaHUE M TMOCTPOEHHUE KOTOPOTO OMNpENEieHbl B
nporpaMmMe IO XMMHHM C y4€TOM cCHeun(UKHM HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oomero oopazoBanus B Poccuiickoit deneparum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHME PALMOHATLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE Kak O €IMHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAKOLIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXKHBIMU 00JIACTAMHU TPUMEHEH M.

TecHO B3aMMOJEHCTBYSI ¢ APYTMMH €CTECTBEHHBIMM HayKaMH, XMMUS CTaJla
HEOThEMJIEMOM YaCThI0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIELTHOTO
TpyJa W KU3HU KaxXJI0oro wieHa ooOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka



co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHa Ha pelIeHUe
00adbHBIX MOPOOJEM YCTOMYMBOIO pa3BUTHS UYEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOMMH UEASMH W TMPUHIMIAMU CPEIHETO OOIIEero
oOpazoBaHnus cojiepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
M3YUYCHHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM Il BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKM3Hb COLMYMAa, MPOJOJKECHUS
0o0pa3oBaHus B pa3IMUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@ass W HeoOpraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUU MO0 HEOPTAaHMYECKON XUMUHU (C BKJIIFOUCHUEM 3HAHUM U3 OOIIEH XUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUW TPU WU3YUYECHUH
npenMera 00eCleyuBaeT BO3MOMKHOCTh PAaCCMOTPEHMSI BCETO MHOT000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuuyeckass XuMus» chopMHUpOBaHa B TporpamMMe IO XUMHH Ha OCHOBE
CUCTEMHOI0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro marepuana u 00YCJIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeNeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XWMMHHM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKHX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHX U BJIEKTPOHHBIX
NpelCcTaBleHut o CcTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /IO CIOKHBIX OHMOIOTHYECKH
AKTUBHBIX COEIMHEHHH. B Kypce OpraHMyeckod XWMHUHU IMOJIy4aroT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI 0 XUMHYECKOU CBSI3U, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUUYECKOU pEaKIUU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HW3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHUs
TEOPETUYECKUA Mareprall W (HAKTOJOTHMUECKHE CBEACHHUS O BEIIECTBAX W
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMHS» OOYYarOIIMMCSl TPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOUIECKOTO 3aKOHA C OOIMIETCOPETUICCKUX M METOJOJIOTHYECKUX TO3HITHH,
ryo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIHMA OSTOTO 3aKOHa — OT
00001I1aroIIeH 10 OOBSCHSIONMIECH U TPOTHO3ZUPYIOIIIEH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX IpPOTEKaHus nonojHserca B Kypcax 10 m 11 xiaccos
AJIEMEHTAMH COJICPXKAHUS, HMMEIOIIUMHU KyJIbTYpOJIOTHUYECKUNH W MPUKIIAJIHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIBbHOW M MPaKTHUYECKOMN



JEATEIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBbIX
npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTUUYECKH OCMBICIMBATh HHPOPMAIUIO U
NPUMEHSTh €€ I TIONMOJIHCHUS 3HAHUM, pEIICHUs WHTEIJIEKTYalbHbIX U
AKCTIIEPUMEHTAIBHBIX MCCIIEIOBATENIbCKUX 3a7a4. B 11e10M cojepkanue y4eOHOro
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  M3YyYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4arolmUXCs MHUPOBO33PEHUECKON OCHOBBI JJISI TTOHUMAaHUS
dbunocopckux uaeH, TakKMX Kak: MaTepHaIbHOE E€IUHCTBO HEOPTraHUYECKOro U
OpraHUYeCKOro Mupa, OOYCIOBJICHHOCTh CBONCTB BEIIECTB HUX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTb MPUPOJHBIX SBJICHUH TYTEM OKCIEPUMEHTA W
pelieHrss TMPOTHBOPEUYUM MEXAy HOBbIMH (dakTaMu UM TEOPETUUYECKUMU
IPEANOCHhIIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUH YKOJIOTHYECKUX TpodiieM, a
TaK)Ke MpoOJieM COEpEeKEHUsI YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUM U MaTEpUaOB.

B nmane pemeHus 3amad  BOCHUTAHMS, PA3BUTHS W COLMAIIM3AIIUAU
0o0ydJaromuxcs TPUHATHIE MPOrPAaMMON MO XUMHHU TOJIXOABl K OINPEeaeTeHUIO
COJIEpKaHMsI W TIOCTPOSHMsI TpeaMeTa TpeaycMaTpuBaroT (GopMHpOBaHUE
YHUBEPCAJIbHBIX YYE€OHBIX JCHCTBHM, UMEHOMIMX 0a30Boe 3HAYCHUE IS
pPa3sIUYHBIX BHJIOB JICSITENILHOCTH: peEHIeHUs MpoOjieM, TIOUCKa, aHalu3a U
00paboTku uHGOpMAIIUU, HEOOXOAUMBIX JII TPUOOPETEHUS OMBITa IPAKTUYECKOM
U HCCIEAO0BATENbCKON JESITENIbHOCTH, 3aHUMAIOIEH Ba)XKHOE MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOT'O OOIIEro
o0pa3oBaHUs, TaK M HA YPOBHE CpeHEro 001Iero oOpa3oBaHusl, IIPU OMPEACICHIN
CoJlepKaTeNIbHOM XapaKTePUCTUKH LeJIeH W3y4YeHHs TMpeaMeTa HampaBIeHUEM
NEPBOCTEIIEHHONW 3HAYMMOCTH TPAIULIMUOHHO MpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHYECKOM HayKd KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESTEIHHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyNbTYphl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K ONPEACICHUIO LEJNEH H3y4eHUs
MpeaMeTa SABJISIETCS BIOJIHE ONPaBJaHHbIM.

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

e (QopMHpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHUH Kak  BaKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBbIe TOHATHS, (DyHIaMEHTATbHBIC 3aKOHBI M TEOPUH XUMUH,
OCBOECHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHHMAHHUE CYIIHOCTH JAOCTYIHBIX
00001IIeHnII MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (QopMHpOBaHHE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METO/AaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX ISl HPUOOpETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBJICHUH,
HMMEIOIIUX MECTO B IPUPO/IE, B MPAKTUYECKONU U MOBCETHEBHOMN KU3ZHU;



e pa3BHUTHE YMEHUU U CIIOCOOOB JACATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHUYECKOTO O3KCIEPUMEHTAa, COOJIOICHUEM IPaBUII
0e30MacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepkaTellbHas XapaKTepUCTHKA IeeH U 3a1a4d U3ydeHUs
MpeaMeTa B MPOrpaMMe 10 XUMHH YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeaHero ooOmero odpazoBanus. CeroaHs B
MpETNoJlaBaHu ~ XUMHH B OOJIbIIEH  CTETMEHW OTHAETCSA  MPEAIOUTECHUE
MPAKTUYCCKON KOMIIOHEHTE COJACp)KaHUsA OOYy4YCHHS, OPHUCHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0011€00pa30BaTebHON OpraHu3aluy, BIAaJCIONIEr0 He
Ha0OpoM 3HaHUM, a (PYHKIMOHATBLHONW T'PAMOTHOCTHIO, TO €CTh CHOcoOaMu u
YMCHHUSMHU aKTUBHOTO TMOJYYCHHUS 3HAHWW W MPUMCHCHHUS WX B PCAbHOU KU3HH
JUTS pEIICHUS TTPAKTUYCCKUX 3a/1a4.

B cBf3M ¢ 3TUM mNpu H3YYCHUH TMpeaMeTa «XHMHS» JOMHHHUPYIOIICE
3HAa4YeHHE MPUOOPETAIOT TaKKe IeNIM U 3aa49H, KaK:

ajganTamnys 0O0y4JarouuXxcsl K YCJIOBHSIM JUHAMHYHO Pa3BHBAIOIIETOCS MUpA,
dbopMHpOBaHUE  WHTEUICKTYyaJlbHO  Pa3BUTOHM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITCIBHOMY TPHHITHIO T'PAaMOTHBIX
PEIICHU B KOHKPETHBIX )KM3HCHHBIX CHUTYAIlUsAX, CBI3aHHBIX C BEIIECTBAMH M HX
IPUMCHCHHUEM;

dopMupoBanue 'y OOydYaromIMXcsl KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHI[M), WMEIOIIMX YHUBEpPCAIbHOE 3HAYeHHE Ui PAa3INYHbIX BHUJIOB
JESTENbHOCTU: PEeIlIeHUs MpoOseM, MOUCKa, aHaiau3a U o0paboTKH HH(OpMaIUH,
HEOOXOIUMBIX JJII TPHOOPETEHHs] ONbITa JESITENIbHOCTH, KOTOpas 3aHHMAaeT
BaXHOE MECTO B TIO3HAHWW XUMHUHU, a TakkKe [JIs1 OIEHKU C TO3UIIHM
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPELY;

pa3BHUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH 00YyJarONUXCs: CIOCOOHOCTH CaMOCTOSITEIIbHO IPHOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTAMHM, UCTIONB30BATh
COBPEMEHHbBIE MH(POPMAIMOHHBIE TEXHOJOTUU /Ui TOUCKA W aHaln3a yuyeOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

dbopMupoBaHUE U pa3BUTHE Y OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJICHUS, HA0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOUMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW U TIPOBEICHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCTIMTAaHWE Yy oOOydalmuxcs yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIMPaBICHHOCTH XWMHH, €€ BaXXHOW PONHM B PEIMICHUU TIO0OATBHBIX TPOOIEeM
PaIMOHAILHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHHS YHEPTETUISCKUX PECYPCOB U
COXpaHECHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTO
OTHONICHWSI K TPUPOJEC U CBOEMY 3J0POBBIO, a TAaKKEe MPUOOPETEHUS OIBITA
WCIIOJIb30BAHUS TOJTYyYEHHBIX 3HAHUW I TPUHATAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBA3aHHBIX C XHMHUYECCKIUMU SBIICHUSIMH.



B yueOHOM mnaHe cpenHero o0miero oOpa3oBaHUsA MNpeAMET «XUMUD»
6a30BOTr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHoW obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETBI».

OO611ee ynuco 4acoB, OTBEAEHHBIX ISl M3YUEHHUS] XMUMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctapisier 68 yacoB: B 10 kmacce — 34 yaca (1
yac B Heaenro), B 11 knacce — 34 yaca (1 yac B Heemio).



COILEPKAHUE OBYYUEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpHUS CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE M00XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o KiaccupuUKalUM OpraHUYecKux BeniecTB. HomeHnknaTtypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEACTABUTEINIEH KIACCOB OPTaHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O0pa3laMyd OpPraHUYeCKHWX BEIIECTB M MaTepHallaMU Ha HX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAILMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (TiaBjieHue, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUH psa. MeraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPHUPOJE, TMOJyYeHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKeHOB: (U3MUECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUN psll. ALETUIIEH
— MpOCTEHIIMN TpeAcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3UYECKUue Hu
XUMUYECKHE CBOMCTBA (peaklUM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), MOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu TaJloreHupOBaHUS W HUTPOBAHUS), MOJy4YEHHE U TpUMEHeHue. 1o1yon:
cocmas, cmpoeHue,  usuyeckue U  Xumudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUsL), NOAyueHue u npumerenue. TOKCUYHOCTD
apeHoB. ['eHeTMueckas CBA3b MEXKIY YIJEBOJOPOAAMH, NPUHAIJICKAIINMU K
Pa3IMYHBIM KJIACCAM.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepadoTku HedTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaTUTHYEeCKui), nupoiau3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAaKOMJIEHHE C 00pa3lamMu IJJacTMAcC, KaydyyKOB M PE3HHbI, KOJUICKIUU
«Hebtb» u  «Yroiby, MOIETUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPOJAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE 3TUIICHA
U U3y4YECHUE €TO CBOMCTB.

PacuétHnlie 3agaun.

Bbluncienuss 1o ypaBHEHHUIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJIYKTA PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIIH ).

Kuciopoaconep:kamme opraHn4ecKkue coenHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJ: CTPOECHUE,
bu3ndeckue M XUMHUYECKHE CBOMCTBAa (peakiuu ¢ aKTUBHBIMH METaJLJIaMH,
rajoreHoBOJAOPOJiIaMHU, TOpPEHHE), NpUMEHEHuEe. BoaopoaHble CBSI3U MEXKIY
MOJIEKYyJIaMu CIUPTOB. JlelicTBUE METaHOIa U ATaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJULEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOJCHCTBHME CO UICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBIE CHHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rinineprHa U dTUICHTJTUKOJIA.

@deHoN: CTPOCHHME MOJEKYNbl, (U3UYEeCKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (penomna. [Ipumenenue denHoa.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbIETUI: CTPOCHHE,
dusznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKILINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHEe M XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOmue It Kiacca KUCJIOT, peakius dTepru(puKainnum), MoJIyIeHHe U IPUMEHEHHE.
CreapuHOoBasi U OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCIIOT. MBLTa KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.

Crnoxnble 3QUpbl KaK MPOW3BOAHBIE KapOOHOBBIX KHUCIOT. [ uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrrneBogel:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
nojucaxapuibl). ['Tr0K03a — MPOCTEUIINM MOHOCaXapua: OCOOCHHOCTU CTPOCHUS
MOJEKYIbl, (U3MYECKHME U XUMHUYECKHE CBOWCTBA (B3aUMOJICUCTBUE C
runpokcuom meau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOXKEHUE TJIIOKO3bl), HAXOXJCHUE B NPUPOJE, NMPUMEHEHUE,
ouosiorndeckas poib. @orocunte3. pyKTo3a Kak H30Mep TIIFOKO3bI.



Kpaxman u nemnono3a kak npupojaHbie noaumepsl. CTpoeHHe Kpaxmalia U
1neutoao3bl.  dU3MYeckue HW XUMUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUEHHs] BEHIECTB M HX MPEBpaIlCHU:
MpOBEJICHNEe, HAOIIOJICHUE W ONMUCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalla C HOJIOM),
MPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnlie 3agaun.

Boluncnenuss 1mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBAa MCXOJHOT'O BEIIECTBA WM MPOJYKTA PEAKIIMHU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoiepxKaliue OpraHnueckue CoeIMHEHMUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble opraHuyeckue coeauHeHus. Ouzndeckue
U XUMUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha TpuMepe MHiuHa). bromornueckoe
3HAYCHUE aMUHOKHUCIIOT. [lenTump.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHAaTypallks, KaueCTBEHHbIE Peaklui Ha OeJIKH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
HAOJIIO/ICHUE W OMHMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAlMs OEJIKOB MpH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUS

OCHOBHbBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHSS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
O3HaKOMJICHHE C 00pasiiaMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU U3YYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJIb30BAHME KaK OOIIUMX €CTECTBEHHO-
Hay4YHBIX MOHSTHUMI, TaK U MOHSATUN, SIBISIOIIMXCS CUCTEMHBIMH MJI OTIEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [[UKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSTHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
3aKOH, TEOpPHsl, aHAJU3, CUHTE3, KiaccuUKauus, NePpUOAUUYHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACIUPOBAHUE.

@dusuka: MaTepusi, DJHEprus, macca, aToM, DJJIEKTPOH, MOJEKYyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3NYECKHUE BEIMUMHBI U €AMHULIBI UX U3MEPEHUS.



buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKHM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, IKHUPHI,
(depMeHTHI).

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

TexHomorus: TMHIEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIIME CPEJCTBA, JIEKAPCTBEHHbIE M KOCMETUYECKHE IMpermapaThl, MaTepHaIIbl U3
HCKYCCTBEHHBIX M CHHTCTHYECKHUX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMu4eckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J10uKa. DHEPreTUUYeCKHe yPOBHH, MOJYPOBHH. ATOMHBIC opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYpAITUS ATOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cuctreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOoHA U [leprmoamyeckoil cucTemsl
xumuueckux aneMmeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOWCTB XUMHUYECKUX OJJIIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TpPyNIaM U IEPUOJAM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XHMHYECKOH CBA3U
(KOBaJIEHTHAsI HEMOJIIPHAsT W TOJIApHAsl, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHUs KOBAJCHTHONW XHMHYECKOW CBSI3M (OOMEHHBIH W JOHOPHO-
akienTopHeiil). Bomopoanas cBsizb. BaleHTHOCTh. DJIEKTPOOTPUIATEIHHOCTb.
Crenensb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MTOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIIMYECKON PEIIETKH.

[lonaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHECHUM. Homenkmnartypa
HEOPraHWYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanuss — XMMUYSCKHMX  PEaKIHd B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHUH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakiiu, €€ 3aBUCUMOCTh OT pa3sinuHbIX (pakropoB. OOpaTumble
peakunr. XUMHYECKOE paBHOBecue. DaKTOphl, BIMUSAIONIME HA COCTOSIHHE
xumuueckoro paBHosecus. [Ipunuun Jle [laTtense.



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

OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoanyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJeNied KPUCTAUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHue AEMOHCTPAIIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (Ppa3ioKeHUE TEPOKCUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUMu HOHHOTO OoOMeHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusiHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIAN.

PacuétHnlie 3agaun.

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

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuueckux asnemeHtoB JI. M. MenpaeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha TMpuUMeEpe
KHCcIopoa, cepsl, pochopa u yrineposa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajlOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M HMX  COEAMHEHUUH  (OKCHIOB,
KHCJIOPOJICOAEPKAIINX KUCIOT, BOJOPOIHBIX COCTMHEHUN ).

[IpuMeHeHnEe Ba)KHEUIINX HEMETAJIOB U UX COEUHEHHU.

Mertamnel. [lonoxenne merauioB B llepuonnmyeckol cucTteMe XUMHUUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYEK
aToMoB MeTtasuioB. O6mme gusnyeckue cBoicTBa MeTamioB. CrijiaBbl METAJIOB.
DJIEKTPOXUMUUECKUMN PsiJl HAMPSHKEHUM METaJJIOB.

XUMHYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPHM, Kalul, KaJbIWH,
Mar"ui, aJlOMUHUM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHHUIA.

OO6mme crocoObl MOMy4YeHUs: MeTaioB. [IpuMeHeHne MeTamioB B OBITY |
TEXHHUKE.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTATBHBIX 3a/1a4, HAOJIOJEHUE W OIHCAHWE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJECHCTBHE TUIPOKCHUIA aFOMUHUS C PacTBOpaMu
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaum.

Pacuétbl mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEUIECTB,
pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEaKIMU, €CIId OJHO
W3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb



Ponp xumMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBI. [loHATHE O HAay4YHBIX METOJAaX IMO3HAHUS
BELIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BAXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATECPUAIOB: BAXXHEUIIHUE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKLUHMOHHBIE MATEPUANIbI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaNIbl JUJIA JJIEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE W MHUHEPAJIbHBIE
yIo0peHus.

XUMHUSL U 3J0pOBbE 4YEJIOBEKA: IIPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS MpernapaToB OBITOBON XUMUH
B MOBCEJHEBHOU KU3HMU.

MexrpeaMeTHbIE CBA3U.

Peanuzanus  MeXnpeaMETHBIX  CBsI3€ MpU  HU3yYeHUH OOWEed H
HEOpraHmyeckoi xumuu B 11 Kiacce OCyIIEeCTBISETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIMX ECTECTBCHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, Kilaccuukalus, TMEePUOJIUIHOCTh, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SIBJICHUE.

®dusuka: Marepus, JHEPrus, Macca, aToM, AJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (PU3MYECKUE BETUYMHBI M EAUHUIIBI HX
U3MEPEHHUs], CKOPOCTb.

buonorusi: knerka, opraHusM, SKocucTema, Owuochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEepasbl, TOPHBIE TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus:: XuMHU4YECKasi MPOMBILIICHHOCTb, METAJLUIYPIUs, MPOU3BOACTBO
CTPOUTENBHBIX MATEPUAJIOB, CEIBCKOXO3SMCTBEHHOE IIPOM3BOACTBO, NHUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPEenaparoB, MNPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTEpPUAJIOB,
3JIEKTPOHHAS IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIUYHOCTHBIM,
METanpeJIMETHbIM M TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESITEIBHOCTHBIM TMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaxKAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIU4Yre MOTUBAIIMK K 00YyUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JIESATEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHU, MPHUCYIIMMHU IIEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HEHHBIEC IIJIAHBI.

JIN4HOCTHBIE pE3yJIbTaThl OCBOCHMS NpeameTa «XUMHUS» JTOCTUTAIOTCS B
€AMHCTBE Y4YeOHOM M BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMU POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IpOIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OoOy4JarommXxcs M0 peaju3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M IMMO3HABATEIbHBIX 3aJlay, BHIIIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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



2) IaTPUOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HAacCJEAUI0
OTCYECTBCHHON XUMMH;

YBaXXEHUSI K MPOIECCY TBOpUECTBA B OOJACTH TEOPUM U MPAKTHUYECKOTO
MPUMEHEHUS] XMMUHU, OCO3HAHUS TOTO, YTO JOCTIXKEHHUS HAyKW €CTh Pe3yybTaT
JUINTENbHBIX ~ HAOMIOEHUHM, KPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB,;

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

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUSI, dTUYECKOTO TTOBEJICHNS,

CIOCOOHOCTU OIIEHMBATh CUTYAIlMU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHHME TIOCIICIICTBUH ITHUX
MOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

NMOHUMAHUSI IIEHHOCTEeW 370poBOro U 0Oe3omacHOTrO 00pa3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 370POBBIO;

coOJIFOICHUsT TIpaBUJI OE301aCHOTO OOpallleHusl C BEIIECTBAMH B OBITY,
MOBCEHEBHOM )KU3HU U B TPYJOBOU E€ATEIBHOCTH;

MOHMMAaHUS 1EHHOCTM MpaBWI HWHIUBUIYAJIbHOTO W  KOJUIEKTUBHOTO
0€3011acCHOTO0 MOBEJACHUS B CUTYAIHMX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

OCO3HAHUS TOCIEICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTpeOIcHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHKATUBHOM  KOMIICTCHTHOCTH B  Y4eOHO-HCCIICAOBATEIBCKOM
JESTEBbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrMX BHJIAX
eI TeIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTH€ B PEIICHUH TMPAKTHYECKUX 3ajad
COIIMAJIbHOM HaIpaBJICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUISCKOMY M3YYCHHIO MPOodecCuii pa3IndHoro poja, B TOM
YHUCJIe Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKECHUS K TPYAY, JIOASAM TpyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYAJbHOM TPACKTOPUHU
oOpa3zoBanus, Oyaymer npodeccun W peaau3anuud COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U
MOTpeOHOCTEM 00IIEeCTBA;

6) PK0JI0OrM4eCcKOro BOCIIMTAHMS:



AKOJIOTUYECKHU 11€J€CO00pPa3HOr0 OTHONIIEHUS K MPUPOJE, KaK HCTOUHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUS TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJHON U COLMAIBHOU CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
pelIeHns BOPOCOB PAallOHAIBHOIO PUPOAONIOIb30BaHNUS;

AKTUBHOIO HENPUATUA JECHUCTBUM, IPHUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHYECKHUE
MOCJIEACTBUS MPEANIPUHUMACMBIX JEUCTBUYN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OnbITa NS TEeNbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
NpakTUKe, CIOCOOHOCTM U YMEHHMS aKTHUBHO TMPOTUBOCTOATH HACOJIOTHHU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHUs crnenudUKH XUMHUM KaK HayKd, OCO3HaHUs €€ poju B
(GopMHUpPOBaHUHN PAIMOHATIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOTO
NpeJICTaBICHUsI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM W peuieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOexxaE€HHOCTH B 0COOOM  3HAUMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIECHHOCTH W BAXKHOW pOJIU B
CO37IaHMHM HOBOM 0a3bl MaTepUAIBHOU KYJIBTYPHI, PEIICHUH II00ATBHBIX MPoOiieM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIICBOU U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTHH MEAUIIMHBI, OOCCIICYCHUH YCIOBUMN
YCIEIIHOTO TpyJla U SKOJOTUYECKH KOMQOPTHOM JKU3HM KaXIOTO UJIeHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHMMAaHUs CYUIHOCTH METOJI0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa |
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOIB30BaTh XUMHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON 1S TEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
CaMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHUMHHU B
COOTBETCTBUH C )KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3ylbTaThl OCBOCHUS y4eOHOTO MpeaMera «XuUMHUs» Ha
YPOBHE CPEeJIHETO 00111eT0 00pa30BaHUs BKIIOYAOT:

3HAQUMMBIE  JUIS (GopMHUpOBaHUS ~ MHPOBO33PEHUST  0OyYarOUIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHBIC) OOIICHAYYHbIE MOHATHUS, OTPaKAIOUINe
[EJIOCTHOCTh HAYYHOH KapTUHBI MHpa H CHEIU(PUKY METOIOB IO3HAHUS,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPTHs, SBICHUE,
npolece, cUcTeMa, HayYHbId (pakT, MPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (TO3HABAaTEIbHBbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmMHpoBaHuE (G yHKUIMOHATBHOM
IPaMOTHOCTH U COIIUATTBHOM KOMMETEHIIMN 00y4YatoIUXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCHIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHS U yYHUBEpCAIbHbIC Y4EOHBIC
JNEUCTBUA B TTO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJajnenue YHUBEPCAJIbLHBIMHU yY4eOHBbIMH NMO3HABATEJbHbIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe AeHCTBUS:

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

ONpeAeysaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IIEIISIMU;

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

BBHIOMPATh OCHOBAaHMS W KPUTEPUU I KiIacCHU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIUil;

yCTaHABIWBAaTh IPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MPUMEHSATh B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJAYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA3OBBIBATH MOJIEIBHBIC NMPEICTABICHUS — XUMUYECKUU
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUuUeckas QopMmysa, ypaBHEHHE XUMHYECKOH
peaKkiuu — TpPU PEHICHHH Y4eOHBIX IMO3HABATEIbHBIX W MPAKTUUYECKHUX 3ajad,
MPUMEHATH HAa3BaHHBIC MOJIEIbHbBIC MPEACTABICHHS JJIsl BBISIBICHHUS XapaKTePHBIX
MPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQJICTh OCHOBAMH METOJOB HAy4YHOTO ITO3HAHWS BEIIECTB M XUMHUYECKHUX
pEeaKLHnii;

(dbopMyITHpOBaTh LU U 3314l UCCICIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUI (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAaHUS W  TPOBEICHHS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJOATh 332 XOIO0M
mporecca, CaMOCTOSITEIBHO IIPOTHO3UPOBATh €T0  Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJCIIAHHON paboTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS.

3) paboTa ¢ unpopMmaunmeii:

OpUCHTUPOBATHCA B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (Hay4yHO-
NOMYJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpeJICTaBIICHUS, KPUTHYCCKHU OIICHHBATh eé JOCTOBEPHOCTD U
HETIPOTHBOPEUYHUBOCTH;

(GopMyTUpPOBATH 3aMPOCHI U MPUMEHSATh PA3TUYHBIC METOJNbI MPHU TOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIONHEHUS y4eOHBIX 3ajad
OTpeIeNIEHHOTO TUTIA,;

nproOpeTaTh OMBIT HCIONB30BAHMUS HWH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH W Pa3INIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (GOpMYy  IMPEICTaBICHHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAY4YHBIA S3BIK B Ka4yecTBE CpEACTBA MpU padore ¢
XUMHYECKOW WH(pOpMaIMe: MPUMEHITh MEXKMIpeaMeTHbIe ((pu3nyeckue W
MaTeMaTUYEeCKUe) 3HAKU U CUMBOJIBI, (OpMyIIbl, aO0peBUaTypbl, HOMEHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBbI B XOJ€ IUajora u/uin
JUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIHpOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH PEe3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TIPU BBHITTOJTHCHHUH
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO UCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTH3allii y9eOHOTO MPOeKTa U (HOPMYIHUPOBATH BHIBOIBI
M0 pe3ysbTaTaM TPOBEIEHHBIX HCCICAOBAHUN MYyTEM COTIACOBAHUS TIO3UIUN B
X0J1€ OOCYXKJIeHUSI U OOMEHA MHEHUSIMU.



OByageHne yHMBEPCATbHBIMHU PeryJsiTHBHBIMH AeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
IESTENbHOCTh, ONpeaesas €€ Lelu M 3aJayd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpejiaraéMblii  alrOpUTM JEUCTBUA NpH
BBINIOJIHEHUM YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauboJee
3¢ (}exTuBHBIN crnoco0 HX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAHAJIN3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMUSA»
OTpaXKaroT:

chOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUHU SBJICHUU
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAJIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUHYECKUX 3a1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpexne;

BJIaJICHUE  CUCTEMOM  XUMHYECKMX  3HAHHUW, KOTOpas  BKJIIOYACT:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIM O00BEM, VYIIAEPOIHBIM CKeleT, (QyHKIMOHAIBHAS TpyMIa,
paauKaj, U30MEPUsS, U30MEPBI, TOMOJOTHYECKUN P, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCJIOPOA M a30TCOJEPIKALIUE COCAUHEHUS, MOHOMEDP, MOJIMUMEP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCINHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannueckux Beniects A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)KalllMe B OCHOBE IOHUMAHWUS IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX
SBJICHUN, (DAKTOIIOTMUECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOIYYCHUH U
0e30MacHOM HCIIOJIH30BAaHWM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY W
MMPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC MPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUUECKYIO CHUMBOJIMKY JJISI
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOM)
dbopMyn  OpraHMYECKMX BEHIECTB U  YPaBHEHHMM XUMHUYECKHX pPEaKIHi,
W3TrOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHMX BEUIECTB [JIs WJUIKOCTPALIMU HX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOECHHS ;



c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJlaccy/Tpynne coeluHeHuM (YriaeBOAOPOIbl, KHUCIOPOA U a30TcoJepialiue
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COEJWHEHHMsI), J1aBaTh WM Ha3BaHUS MO
cuctematnueckoir Homenkinarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEHIESCTB (ITHIICH, NPOIMWICH, AaleTUJICH,
STUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTHl, aleTalbIeTul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCJIOTA, TJII0K034,
dbpykTOo3a, Kpaxmall, HeJI003a, TJIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIUHECHUSIX (OJMHAPHBIE U KPATHHIC);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3MYecKkue MU XUMHUYECKHE CBOWCTBA THUIMYHBIX TMPEICTABUTEICH pPa3IUUYHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, STaH, ITWICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
IMIEpUH, (EHOJ, aleTalbJeTHl, MypaBbUHAsI M YKCYCHasl KHUCIJIOTHI, TJIFOKO3a,
Kpaxmal, IeJIJTI0JI03a, aMUHOYKCYCHAsI KUCIIOTa), WUTFOCTPUPOBATh T€HETUUYECKYO
CBS3b MEXKIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUil C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

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

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuud MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIIHH);

chopMHUPOBAaHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUHW 00 OCHOBHBIX
METOJaX HaYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEILIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITHPOBAHNE),
UCIIOJb30BaTh CUCTEMHBIE XUMHYECKUE 3HAHUS JJIs1 TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATH TPABUIIA TTOJIB30BAHUS XUMHYECKOU
MOCy/IoOM U JTa0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUiia OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSMHU MO BBINOJHEHUIO Ja0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBINOJHITH XUMHUYECKUU
AKCHEPUMEHT (IIpEeBpallleHUs OPTraHUYECKUX BEILECTB IPU HATPEBAHUU, MTOJTYyUYCHHE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEAKIMU OpPraHUYECKUX
BEILIECTB, JeHaTypauusi OCJIKOB MpH HarpeBaHWU, I[BETHbIE peaklnu OEJIKOB) B



COOTBETCTBHM C MpaBUJaMU TEXHUKM O€30MaCHOCTH MpuU OOpalieHUuu C
BELIECTBAMU U J1a0OpaTOpHbIM OOOpPYIOBAHHEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3amucH YpPaBHEHHH COOTBETCTBYIOIIMX
peakuuid ¥ GOpMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHpopmaiuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtoAaTh  MpaBWa  JKOJOTHYECKU
1[€J1eCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JECHCTBUS Ha KUBbIE OPraHUW3Mbl OMNPENEIEHHBIX OPraHHMYECKHX
BEIECTB, MOHUMAas cMbici nokazarens [IJIK, moscHsaTh Ha mpuMepax CrocoObl
YMEHBIICHUs] W MPEJOTBPALIEHUSI HX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAxX IO3HAHMS BEIIECTB U
XUMHUYECKUX SBICHUI;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaroUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KUIACC

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

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (OPMHUPOBAHMH MBIIUICHHS U  KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsL PEIISHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIe MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJIAPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUS, XUMUYECKasA CBA3b
(KoBaJIeHTHAsI, MOHHAs, METa/UIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peniéTka,
TANBl ~ XAMUYECKUX  PEAKIMWA, PACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTHh
XUMHUYECKOW PEaKIMyi, XMMHUYECKOE PpPaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
AJICKTPOJIMTHYECKON auccoruanuu, nepuoandeckuil 3akoH /. M. MeHneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XHMUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XUMHYECKUX SIBJICHUMN, (PAKTOJOTHYECKHUE CBEJICHHS O CBOMCTBAX,



COCTaBe, MOJIyYeHHH U 0€3011aCHOM HMCMOJIb30BaHUN BAaXKHEHIIMX HEOPTAHMYECKUX
BELLECTB B OBITY M MPAKTUUYECKOU 1€ATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISTH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(OpPMHPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUYECKYIO0 CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIlIEHAsl U3BECTh, MUThEBAS COAA, IUPUT U APYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

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

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYeCKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpeneena;

chOpMHPOBAHHOCTh ~YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX BEUIECTB  PA3JIUYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHWE TI'€HETHYECKOW CBSI3M MEXIYy HEOPraHMYECKHUMU
BEIIECTBAMU C IIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHs KJIACCU(PUIIMPOBATH XWMHUYECKHE PEAKIMH TIO0
pa3IUYHBIM TpHU3HAKaM (YUCIYy U COCTaBY pPEArUPYIOIIUX BEILIECTB, TEILIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABIIATH YPABHEHUS PEAKIUN Pa3IAYHBIX
THUIIOB, TOJIHBIE U COKpPAIlIEHHBIE YPABHEHUSI PEaKlUii HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPXKAAIOLINE
KAQ4ECTBEHHBI COCTaB pPA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh



OMBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIIHUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEUICHUS] XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXale B OCHOBE IPOMBIIUICHHOTO IOJIYYEHUs CEPHOM KHCIIOTHI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTaBICHUM 00 OOIMUX HAy4YHBIX MPUHIUNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
HOHSITHSI «MaccoBas JI0Jid BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN ra3oB
IPU XUMUYECKUX PEAKIHIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0BEMY OJIHOTO M3 YyYACTBYIOLIMX B PEAKIUU
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAICHHS U COXPAHECHUSI DHEPTHH;

c(hopMUPOBAHHOCTh YMEHUM COONIOJATh MTPaBUIa MOJIH30BAHUS XUMHUYECKON
nocyAoi U JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
ONpENENIEHHEe Cpeabl pacTBOPOB BEIIECTB € MOMOIIBK) YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMM Ha CyiabdaT-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE JKCIEPUMEHTAIBHBIX 3aJa4 IO
teMaMm «Metamie» U «Hemeramibl») B COOTBETCTBUHM C NIpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpAIIEHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX pEaKlWid U (OPMYyJIHpPOBATH BHIBOJIBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TOy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKalK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OMAacCHOCTh BO3JEHCTBUS HA )KMBBIE OPraHU3MbI ONPEICIEHHBIX BEUIECTB, MOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax crnocoObl YMEHBIICHUS H
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;



JUIsl 0OYYarOIMUXCS ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/AaX TO3HAHUS BEIISCTB W
XUMHYECKUX SBICHHUM;

Ui CIIEMBIX W CcHaOOBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumenoBanue pa3xaejioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbBIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
Pa3nes 1. Teoperudyeckue 0OCHOBbI OPraHu4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU. https://academy-

11 Teopust cTpoeHUsI OPraHUYECKUX 3 content.apkpro.ru/lesson/9ee6fd8e-

coequHeHuii A. M. byrneposa cc81-420c-ab3b-7c5c3a618bc3
Wroro mo pazueny 3
Paspnen 2. Yriesogopoabl

[IpenenpHBIC YTIIEBOIOPOIB — https://acadenmy-

2.1 2 content.apkpro.ru/lesson/9ee6fd8e-
AJIKaHbI cc81-420c-ab3b-7c5¢3a618bc3
HenpenenbHbie yriieBoI0pOIbI: https://academy-

2.2 6 1 content.apkpro.ru/lesson/9ee6fd8e-
AJIKCHBI, a/TKa/INCHEI, ATTKUHEI cc81-420c-ab3b-7c5¢3a618bc3

https://academy-

2.3 ApomaTHYeCKHe YTieBOI0POIbI 2 content.apkpro.ru/lesson/9ee6fd8e-

cc81-420c-ab3b-7c5¢3a618bc3
[IpupoaHbIe HICTOYHUKHU https://acadenmy-
2.4 3 1 content.apkpro.ru/lesson/9ee6fd8e-
YIJICBOJIOPOJIOB 1 MX NIEpepaboTKa cc81-420c-ab3b-7c5c3a618bc3
Utoro mno pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue coeJHHeHUs!
https://academy-
3.1 Cruptsl. DeHon 3 content.apkpro.ru/lesson/9ee6fd8e-
cc81-420c-ab3b-7c5¢3a618bc3
Anbnerunsl. KapOoHOBBIE KUCIIOTHI. https://academy-

3.2 7 1 content.apkpro.ru/lesson/9ee6fd8e-

Crroxmbie sgupet cc81-420c-ab3b-7c5¢3a618bc3
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https://academy-
3.3 VYrneBoasl 3 1 content.apkpro.ru/lesson/9ee6fd8e-
cc81-420c-ab3b-7c5c3a618bc3

Uroro mo paznueny 13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

https://academy-

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 3 content.apkpro.ru/lesson/9ee6fd8e-
cc81-420c-ab3b-7c5c3a618bc3

Hroro mo pazueny 3

Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

https://academy-
5.1 [Inactmaccel. Kayuykn. Bosokna 2 content.apkpro.ru/lesson/9ee6fd8e-
cc81-420c-ab3b-7c5c3a618bc3

Hroro mo pazgeny 2

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME
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11 KVIACC

HaumenoBanue pa3xae/ioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIE (LN (PPOBbHIE)

Ne i/ Konrpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuit
3akoH u [lepuoauyeckas cucTeMa https://academy-

1.1 T 3 content.apkpro.ru/lesson/20b1df2e-
XAMHECKAX S1eMeHTOB J1. 1. 6ced-435b-bbdc-5155d30a45fa
Meuneneena
Crpoenue BemiectBa. MHOTOOOpasue https://academy-

1.2 ’ 4 content.apkpro.ru/lesson/20b1df2e-
BeIIECTR 6ced-435b-b6dc-5155d30a45fa

https://academy-

1.3 XUMHUYECKUE pPEeaKIINU 6 1 1 content.apkpro.ru/lesson/20b1df2e-
6ced-435b-b6dc-5155d30a45fa

Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
https://academy-

2.1 Merasuisl 6 1 content.apkpro.ru/lesson/20b1df2e-
6ce4-435b-b6dc-5155d30a45fa
https://academy-

2.2 Hemeraiuisl 9 1 1 content.apkpro.ru/lesson/20b1df2e-
6ce4-435b-b6dc-5155d30a45fa

CBs3b HEOPraHUYECKUX U https://academy-
2.3 p 2 content.apkpro.ru/lesson/20b1df2e-
OPTAHMACCIHx BOMECTD 6ce4-435h-bbdc-5155d30a45fa
Hroro no paszneny 17
Pa3pen 3. Xumus u ;Ku3HL
https://academy-

3.1 XUMHUSA U KA3HD 4 content.apkpro.ru/lesson/20b1df2e-

6ce4-435b-b6dc-5155d30a45fa
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Koan4yecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LN poBbIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero H3ydeHUsi | oOpa3zoBaTejbHbIE PeCypChl
padoTbI padoTsI
[IpenMer opraHu4eCKON XUMUH, https://academy-

1 €€ BOBHMKHOBEHHUE, PA3BUTHE U 1 content.apkpro.ru/lesson/9ee6fd8e-
3HAYCHHE cc81-420c-ab3b-7c5¢3a618bc3
Teopust CTpOEHUSI OPraHUYECKUX https://academy-

2 coenuHenuii A. M. Byrneposa, eé 1 content.apkpro.ru/lesson/9ee6fd8e-
OCHOBHBIE TOJOKEHUS cc81-420c-ab3b-7c5c3a618bc3
[IpencraBnenue o
KJIacCU(PUKAIUNA OPraHMYECKUX
BemiectB. Homenkmarypa https://academy-

3 ) P 1 content.apkpro.ru/lesson/9ee6fd8e-
(cucTeMaTHeCKas) 1 cc81-420c-ab3b-7c5c3a618bc3
TPUBHUAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB

https://academy-
An : eHHe

4 Karbl COCTanH CTPOCHHE, 1 content.apkpro.ru/lesson/9ee6fd8e-
TOMOJIOTHHCCKIH PAL cc81-420c-ab3b-7c5c3a618bc3
MertaH 1 3TaH — IIPOCTEHIIIIE https://academy-

5 p 1 content.apkpro.ru/lesson/9ee6fd8e-
TpCACTABUTEH ATTKAHOB cc81-420c-ab3b-7c5c3a618bc3

https://academy-
AIIKEHBI: COCTaB U CTPOEHUE

6 . p ’ 1 content.apkpro.ru/lesson/9ee6fd8e-
cpouctna cc81-420c-ab3b-7c5c3a618bc3
DOTUJIEH U TIPOTIUJIEH — https://academy-

7 MIPOCTEHILNE NTPEACTABUTEIN 1 content.apkpro.ru/lesson/9ee6fd8e-
AIKEHOB cc81-420c-ab3b-7c5¢3a618bc3
IIpakTuyeckas pabora Ne 1. https://academy-

8 «[lony4yenue sTriieHa u 1 1 content.apkpro.ru/lesson/9ee6fd8e-

HU3YUCHHUC CTO CBOMCTBY

cc81-420c-ab3b-7c5c3a618bc3
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Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. [lonyyenne

https://academy-

9 content.apkpro.ru/lesson/9ee6fd8e-
CHHTETIHECKOTO Kaytyxa 1 cc81-420c-ah3b-7c5c3a618bc3
PE3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH
CTPOCHHUS, TOMOJIOTUYECKUU PSI https://academy-

10 AIII) ’ . . PAA. content.apkpro.ru/lesson/9ee6fd8e-

CTHICH = HIPOCTEHITIHH cc81-420c-ab3b-7c5¢3a618hc3
npeaACTaBUTCIIb AJIKUHOB
Beluncnenus o ypaBHEHUIO https://academy-
11 . P content.apkpro.ru/lesson/9ee6fd8e-
XUMITHECKOH peaKitiv cc81-420c-ab3b-7¢5c3a618bc3
https://academy-
Apensr: 6eH30 0JIyOJI.
12 Tp HbI: DEHSOI 1 TOIYOI content.apkpro.ru/lesson/9ee6fd8e-
OKCHHHOCTD apeHoB cc81-420c-ab3b-7c5¢3a618bc3
I'eneTnueckas cBs3b
TEBOIODOIOB https://academy-

13 IE P ’ content.apkpro.ru/lesson/9ee6fd8e-
TPUHAUICHAAIIIX K PasTHIHBIM cc81-420c-ab3b-7c5c3a618bc3
KJ1accam
[IpupoHbIE UCTOYHUKHT
YIJIEBOJOPOJIOB: MPUPOIHBIN a3 https://academy-

14 Y TIOTTyTHBIE HE(TSHBIC Ta3bl, content.apkpro.ru/lesson/9ee6fd8e-
He(Th U MPOAYKTHI €€ cc81-420c-ab3b-7¢5¢3a618bc3
nepepaboTKu
[IpupoaHble HCTOYHUKU
YII€BOJIOPOOB: IPUPOIHBIN Ta3 https://academy-

15 Y TIOMYTHBIE HEPTSIHBIE Ta3bl, content.apkpro.ru/lesson/9ee6fd8e-
He(Tb U IPOAYKTHI €€ cc81-420c-ab3b-7c5¢3a618bc3
nepepaboTKH
KonTponsHas pabota no pazaen hitps://academy-

16 N P P P Y content.apkpro.ru/lesson/9ee6fd8e-
(7 TIICBOMOPOABL cc81-420c-ab3b-7¢5c3a618bc3

17 [IpenenpHbIe OTHOATOMHBIE https://academy-

CIIMPTBI: MCTAHOJI U 3TAHOJI.

content.apkpro.ru/lesson/9ee6fd8e-
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Bopoponnas cBsi3b

cc81-420c-ab3b-7c5c3a618bc3

MHOroaTroMHbI€ CIIUPTHL:

https://academy-

18 content.apkpro.ru/lesson/9ee6fd8e-
THIICHITIKOIIL 1 THICPHH cc81-420c-ab3b-7¢5¢3a618bc3
@DEHOJI: CTPOEHUE MOJIEKYJIbI, https://academy-

19 ¢bu3nvecKue 1 XUMHIECKHE content.apkpro.ru/lesson/9ee6fd8e-
CBOMCTBA, IPUMEHEHNE cc81-420c-ab3b-7c5c3a618bc3

https://academy-
An :

20 BACTHIBL q)(EMaHBHemH 1 content.apkpro.ru/lesson/9ee6fd8e-
AHCTAILAICTHIL ALCTOH cc81-420c-ab3b-7c5¢3a618bc3
OIHOOCHOBHBIE TIPE/ICTbHbBIC https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/9ee6fd8e-
MYpPaBbUHAs U YKCYCHast cc81-420c-ab3b-7c5c3a618bc3
[TpakTruueckas padota Ne 2. https://academy-

22 «CBo¥icTBa pacTBOpa YKCYCHOU content.apkpro.ru/lesson/9ee6fd8e-
KHUCIOTEI» cc81-420c-ab3b-7c5¢3a618bc3
CreaprHOBas ¥ OJICMHOBAs https://academy-

23 KHCJIOTHI, KaK MPEJICTaBUTEITN content.apkpro.ru/lesson/9ee6fd8e-
BBICIITUX KaPOOHOBBIX KHCIIOT cc81-420c-ab3b-7c5c3a618bc3
Mpbl1a KaK COJIM BBICHIHNX https://academy-

24 KapOOHOBBIX KHCIIOT, KX MOIOIIEE content.apkpro.ru/lesson/9ee6fd8e-
IeHCTBHE cc81-420c-ab3b-7c5c3a618bc3
CrnosxHble 3QUPBI KaK
MIPOM3BOIHBIE KAPOOHOBBIX https://academy-

25 P r P content.apkpro.ru/lesson/9ee6fd8e-
KHCJIOT. & HAPOJIHS CHOAKHEIX cc81-420c-ab3b-7c5¢3a618hc3
a¢upoB
JKupbl: ruponn3, mpuMeHeHue https://academy-

26 5 prl- THAP > 1P ’ content.apkpro.ru/lesson/9ee6fdSe-

HOTOTHHECKAR POIIL HHIPOB cc81-420c-ab3b-7c5c3a618bc3
YrineBoasl: COCTaB,
knaccudukanus. Baxueitmme hitps://academy-
27 ' content.apkpro.ru/lesson/9ee6fd8e-

MIPEICTaBUTENHN: TIIFOKO3a,
¢bpykTO3a, caxapo3a

cc81-420c-ab3b-7c5c3a618bc3



https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.apkpro.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3

Kpaxman u nemrnonosa kak

https://academy-

28 1 content.apkpro.ru/lesson/9ee6fd8e-
TPHPOHBIC HOMHMEPET cc81-420c-ab3b-7c5¢3a618bc3
ITA KontponwsHas pabota 1o https://academy-

29 pazneny «Kucnopoaconepxaniue 1 content.apkpro.ru/lesson/9ee6fd8e-
OPraHU4YeCKHUE COCAMHEHUSD) cc81-420c-ab3b-7c5c3a618bc3

https://academy-

30 AMWHBI: METHUJIAMUH U aHWJIHH 1 content.apkpro.ru/lesson/9ee6fd8e-

cc81-420c-ab3b-7c5¢3a618bc3
AMUHOKHCIOTEI KaK
am(poTepHble OpraHUYECKHe https://academy-

31 5 1 content.apkpro.ru/lesson/9ee6fd8e-
COCHIHCHILL, HX DHOJIOTHHACCOC cc81-420c-ab3b-7c5c3a618bc3
3Hadenwne. IlernTums!
benku kak nmpupoiHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE 1 content.apkpro.ru/lesson/9ee6fd8e-
COCTMHEHNS cc81-420c-ab3b-7c5c3a618bc3
OCHOBHBIC TTOHSTHS XUMHUH https://academy-

33 BBICOKOMOJICKYJISIPHBIX 1 content.apkpro.ru/lesson/9ee6fd8e-
COEeIUHEHNN cc81-420c-ab3b-7c5c3a618bc3
OCHOBHBIE METOAbI CUHTE3a
BBICOKOMOJICKYIIAPHBIX https://academv—

34 . 13_1 p 1 content.apkpro.ru/lesson/9ee6fd8e-
COCMHMHCHMH. 1LIACTMACCEL, cc81-420c-ab3b-7c5¢3a618bc3
Kay4yKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KVIACC

KoaudecTBo 9acoB

Ne Mara DJIeKTpOHHbIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi  o0pa3zoBaTesIbHbIE PECYPChI
padoTsbI padoThI
XUMHUYECKUH dIIEMEHT. ATOM. https://academy-

1 DnexkTpoHHas KOHUTYpaIus 1 content.apkpro.ru/lesson/20b1df2e-
aTOMOB 6ce4-435b-b6dc-5155d30a45fa
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKUX AnemMeHToB J[. 1 https://academy-

2 M o 1 content.apkpro.ru/lesson/20b1df2e-

CHACIEERA, X CBA3H © 6ced-435b-b6dc-5155d30a45fa
COBPEMEHHOM TEOpUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX DJIEMEHTOB
Y UX COCIMHEHUH I10 TpyNmam 1
nepuoaaM. 3HaueHHe https://academy-

3 P ' 1 content.apkpro.ru/lesson/20b1df2e-
HICPHOIMHECKOTO 3aK0Ha 1 6ce4-435b-b6dc-5155d30a45fa
CUCTEMBI XUMHYECKUX FIIEMEHTOB
J.N. MenpeneeBa B pa3BUTHH
HayKu
Crpoenue BellecTBa. XUMUYECKast
CBSI3b, €€ BU/Ibl; MEXaHU3MBI https://academy-

4 5 ’ ’ . 1 content.apkpro.ru/lesson/20b1df2e-
00pa3oBaHusl KOBAJICHTHOM CBSI3HU. 6ced-435h-b6dc-51550d30a45fa
Bonopoanas cBs3b
BanenTtHOCTS.

DIEeKTPOOTPULIATENIBHOCTb. https://academy-

5 Crenenb okucnenus. BemecTsa 1 content.apkpro.ru/lesson/20b1df2e-
MOJIEKYJIAPHOIO U 6ced-435b-b6dc-5155d30a45fa
HEMOJIEKYJISIPHOTO CTPOEHUS
[Tonsatue o AuCEpCHBIX https://academy-

6 1 P 1 content.apkpro.ru/lesson/20b1df2e-
crcTeMax. HCTHHIHC 1 6ced-435h-b6dc-5155030a45fa
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KOJIJIOUJIHBIE pacTBOpbL. MaccoBast
JI0J1s1 BELIECTBA B PACTBOPE

Knaccugukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUM.

https://academy-

7 I'enernueckas cBsA3b content.apkpro.ru/lesson/20b1df2e-
HEOpPraHWYECKUX BEUIECTB, 6ce4-435b-b6dc-5155d30a45fa
Pa3IMYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX
peaKurii B HEOPraHUYECKOU U
OpraHUYECKON XUMHH. 3aKOH https://academy-

8 COXpAaHEHUS MacChl BEIIECTB; content.apkpro.ru/lesson/20b1df2e-
3aKOH COXpaHEHUs U 6ce4-435b-b6dc-5155d30a45fa
IpeBpaliCHUs SHCPTUun 1pu
XUMHUYCCKHUX PCAKIHUAX
Cxkopocts peakniun. OOpaTumbie https://academy-

9 peakuun. XuMHYECKOe content.apkpro.ru/lesson/20b1df2e-
paBHOBECHE 6ced-435b-b6dc-5155d30a45fa
[TpakTrueckas padota Ne 1.

«BnusHue pa3nuyuHbix GakTOpoB https://academy-

10 . content.apkpro.ru/lesson/20b1df2e-
Ha CKOPOCTH XUMITICCKON 6ced-435b-b6dc-5155030a45fa
peaxkum»

DNEeKTPOIUTHYECKAS
muccouuanus. [lonsrue o
BoZOpoaHOM Moka3zatene (pH) https://academy-

11 content.apkpro.ru/lesson/20b1df2e-
pactBopa. Peaxilitit HOHHOro 6ced-435h-bbdc-5155d30a45fa
oOMeHa. ['uaposn3 oprann4eckux
Y HEOPTaHUYECKUX BEIECTB
OkucauTenbHO-

BOCCTaHOBUTEbHBIC PEAKITHH. https://acadenmy-
12 Tonsmite 06 aeKTpo3e content.apkpro.ru/lesson/20b1df2e-
. 6ced-435b-b6dc-5155d30a45fa
pacIiaBoB U PacTBOPOB COJEi
KoHnTtponsHas paborta no pasaeny https://academy-
13 content.apkpro.ru/lesson/20b1df2e-

<<TeOpeTI/I‘{CCKI/Ie OCHOBBI XUMHUH)»

6ced-435b-b6dc-5155d30a45fa



https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa

Metanisl, UX MOJ0KECHUE B
IIepuoauueckoii cucreme
XUMUYECKuX dneMeHToB J1. 1.

https://academy-

14 MeHie1eeEa 1 0COGCHHOCTH content.apkpro.ru/lesson/20b1df2e-
6ced-435b-b6dc-5155d30a45fa
cTpoeHust aromoB. O0mIue
(u3HUYecKre CBOMCTBA METAILIOB
CrutaBbl METaJIJIOB. https://academy-

15 DNEKTPOXUMHUECKUN Psifl content.apkpro.ru/lesson/20b1df2e-
HaIpsHKEHUHA METaJUIOB 6ced-435b-b6dc-5155d30a45fa
XuMHUYECKHe CBOMCTBA
BAYKHEHIIINX METAJUIOB (HaTpuH, https://academy-

16 . . . content.apkpro.ru/lesson/20b1df2e-
KaJIH, KAIBIHH, MATHHH, 6ce4-435h-b6dc-5155d30a45fa
AIIOMHUHUI) U UX COeTMHEHU N
XuMudeckne cBOHCTBA XpOMa, https://academy-

17 MEJTH H HX COCIHHCHHI content.apkpro.ru/lesson/20b1df2e-

6ced-435b-b6dc-5155d30a45fa
XuMHdecKrue CBOMCTBA IMHKA, https://academy-

18 N content.apkpro.ru/lesson/20b1df2e-
HEJIE3A H X COCIHMTERHH 6ce4-435h-b6dc-5155d30a45fa
[TpakTuueckas padota Ne 2. https://academy-

19 "Pemienne sKkciepuMEHTATBHBIX content.apkpro.ru/lesson/20b1df2e-
3a7a4 1o teme «Metauie»" 6ce4-435b-b6dc-5155d30a45fa
Hemeramibl, X IOJI0KCHUE B
[Tepuoanueckoii cucreme https://academy-

20 XUMHYECKUX 3emeHnToB /. U. content.apkpro.ru/lesson/20b1df2e-
MeHﬂeﬂeeBa " 0COOEHHOCTH 6ce4-435b-b6dc-5155d30a45fa
CTPOCHHS aTOMOB
duznyecKkue CBOMCTBA
HEMETAJJIOB. AJIIOTPONUs https://academy-

21 HEMEeTaJIOB (Ha MpUMepe content.apkpro.ru/lesson/20b1df2e-
KHCcIopoa, cepsbl, pochopa u 6ce4-435b-b6dc-5155d30a45fa
yriepoja)

29 XHMHYECKHE CBOMCTBA IaJJOr€HOB, https://academy-

CCPBI U UX CO€OUHECHUI

content.apkpro.ru/lesson/20b1df2e-
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6ce4-435b-b6dc-5155d30a45fa

XuMHYeCcKre CBOMCTBA a30Ta,

https://academy-

23 . content.apkpro.ru/lesson/20b1df2e-
(bocopa u ux coeppmenit 6ce4-435h-b6dc-5155d30a45fa
XuMudeckue cBOHCTBA yIIepoa, https://academy-

24 . content.apkpro.ru/lesson/20b1df2e-
KPEMHIL M HX COCMMHCHHHI 6ce4-435h-b6dc-5155d30a45fa
[IpuMeHeHne BaKHENIINX https://academy-

25 HEMETAILIOB H HX COCIHHCHHII content.apkpro.ru/lesson/20b1df2e-

6ced-435b-b6dc-5155d30a45fa
O06o001meHre U CHCTEMaTH3aITHS
3gafui 1Mo teMe «HeMmeTauiey. https://academy-

26 Brruucnenus mo ypaBHeHUSIM content.apkpro.ru/lesson/20b1df2e-
XHMHUYECKMX PEaKIUi 1 6ce4-435b-b6dc-5155d30a45fa
TEPMOXUMHYECKHE PACUETHI
[TpakTruueckas padota Ne 3. https://academy-

27 «Pemenne 3KcepruMEHTaATBHBIX content.apkpro.ru/lesson/20b1df2e-
3a7a4 1o teme "Hemeramie"» 6ce4-435b-b6dc-5155d30a45fa
ITA KouTposbHas paboTa 1o https://academy-

28 TeMaMm «MeTaib u content.apkpro.ru/lesson/20b1df2e-
«Hemeramibr» 6ce4-435b-b6dc-5155d30a45fa
Heopranuueckue u opraHuyeckue https://academy-

29 KHCJIOTHL. Heopranudeckue u content.apkpro.ru/lesson/20b1df2e-
OPraHM4eCcKUe OCHOBAHUS 6ced-435b-b6dc-5155d30a45fa
AMdoTepHbIe HEOpraHUYECKUE U
OPraHM4eCKUe COCAUHEHUS. https://academy-

30 I'eneTnveckas cBs3b content.apkpro.ru/lesson/20b1df2e-
HEOPraHUYECKUX U OPTaHUYECKUX 6ce4-435b-b6dc-5155d30a45fa
BEIIECTB
Ponbs xumuu B obecrieueHun
JKOJIOTMYECKOM, SJHEPreTUUECKON https://academy-

31 . ’ content.apkpro.ru/lesson/20b1df2e-
M IMIEBoi besonacrocTy, 6ced-435h-b6dc-5155d30a45fa
Pa3BUTUU MEUIIHHBI

32 [IpencraBnenust 06 0OmMUX https://academy-
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 knacce/ I'a6puensu O.C., OO011ecTBO ¢ OrpaHUYCHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Aknnonepnoe o0iectBo «M3narenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HNHTEPHET






