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NHOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit deneparnumny, TpeOOBaHUN K Pe3ylbTaTaM OCBOCHMS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yueOHOro mpeamera «XuMus» B oOpa3oBaTelIbHBIX opraHuzaiusx Poccuiickoi
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OMpPENeNCHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumusa» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o0mreo0pazoBaTeIbHON OpraHu3alluM, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHIYKUT 3aBEpIIAIONIMM STalloM pealu3alii  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHUS. OTH ILEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTMYeCKd OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBI0O M TpUpPOJHOW cpene. Peamnsyercs xumuueckoe o00OpazoBaHUE
00y4aroUIMXxcs Ha YpOBHE CpEIHEro ooIero oopa3oBaHusl CpelCTBaMU yueOHOTrO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
mporpaMme MO0 XUMHUU C Y4ETOM CHenu(pUKA HAyKd XUMHH, €€ 3HAYCHHUS B
MO3HAHUM TIPUPOABI U B MaTepUANbHON KM3HM OOIIECTBA, a TaKXe C Yy4ETOM
o0mMX 1eneil M MNPHUHILHUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obero oopa3zoBanus B Poccuiickoit deneparnum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK UIPAaeT 0COOYyIO POjb B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ] B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU HA OCHOBE IMOHMMAaHHS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOAEHCTBYS C JIPYyTMMHU €CTECTBCHHBIMU HAyKaMH, XUMUs CTalla
HEOTHEMJIEMOMN YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCHEIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CBIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MacHOCTH U OXPAaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOmas W HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHH) U
opraHnyecko xumuu. @OpMHpPOBAHUE AAHHON CHUCTEMbl 3HAHWI MPU U3YYEHUU
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepxkanusi kypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMHUpOBaHA B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOPUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpENeIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHMYECKONM TEOPUM CTPOCHUS OpPraHUYECKHUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBeneHus 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB JO0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyeckod XUMHUH MOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABIICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[lon HOBBIM yrjoM 3peHHS B TpeaMeTe «XHUMHs» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYeCKuii martepuan M (HaKTOJOTMYECKHE CBEJCHHUS O BEIIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» OOydarolmuMcsl TMPEIOCTaBIsAETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



riyoke TMOHATh HWCTOPUYECKOE M3MEHEHHE (YHKIMA 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NPHUMEHEHUHU, a TAKKE O XMMHUYECKUX PEAKIUAX, UX CYLUIHOCTH H
3aKOHOMEPHOCTAX MNpoTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMU KYJIbTYPOJOTMYECKUM W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHUMAHHUIO B3aUMOCBSI3M XHMHUHU C
IPYTMMHU HAayKaMH, PAaCKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIIIYCKHUKY OPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHWS 3HAHWM, pELICHUS WHTEJUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM copepkanue yueOHOro
npeamera  «XUMHS»  JaHHOTO  YpOBHS  HM3YyYEHHUsS] OPUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00YyYaroOlMXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHUMAaHUSA
¢unocopckux uuen, TakuxX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, IIO3HABAEMOCTb MPUPOAHBIX SBJICHUNM IyTEM OSKCIEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIA3ALUU
OoOy4JaromuXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
COJEp)KaHUs M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT (popmupoBaHUE
YHUBEpPCAIbHBIX Y4E€OHBIX JEWCTBUM, HMEIOMHUX 0a30Boe 3HAUCHHE JUIA
pa3MYHBIX BHUJOB JIEATENIBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITa IPAKTUIECKOM
U HUCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWH
XUMUHU.

B mnpakTuke npenojaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONpPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHHEM
MEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO MNpPU3HAETCS (OPMHPOBAHUE OCHOB
XUMHYECKOM HAayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIBHOCTH YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YEHUS
IIpEAMETA SBJISIETCS BIIOJIHE ONIPaBIAHHBIM.



CorynacHO JaHHON TOYKE 3pEHHs TJABHBIMU LEISIMU HU3Y4YEHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHUUYECKUX peaKIui, HEOOXOIUMBIX [Jisi TpPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON 1 MMOBCEIHEBHOM KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenbHas XapakTepUCTHKA IElel U 3a1a4d u3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME CpelnHero obmiero odpazoanusi. Ceroans B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHu OTHA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOydeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HA0OpoM 3HaHUW, a (YHKIMOHAIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHHUSIMU aKTUBHOTO MOJYYEHHUS 3HAHUM W MPUMEHEHUS WX B PEabHOMN KU3HH
JUTSL pEeIICHUS] TPAKTUUYECKUX 3a/1a4.

B cBf3u ¢ STUM mnpu U3YYEHHH TMpeaMeTa «XHUMHS» JOMUHUPYIOIIEE
3HauYEHWE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JIMHAMUYHO Pa3BUBAIOLIETOCS MUDPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOYyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX [ TPUOOpPETEHUs] OMbITa JAESITEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OIEHKH C MO3UIUH
AKOJIOTUYECKON O€30MacHOCTU XapakTepa BIUSHHUS BEIIECTB M XHMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE IMO3HABATEIbHBIX HMHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00YyUaIOIUXCA: CIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIe MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOLUATUBHOTO U JIOTHUECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUM TJIO0AIbHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueGHOoM mmaHe cpemHero oOmiero oOpa3oBaHUS MpPeaMeT «XHUMUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMETHOW 00jacTu «EcTecTBeHHO-HAy4HbBIC
IPEAMETHI.

OO61iee 4ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 4aca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOCHHUS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOoBHbIE Mo0XkeHUsl. CTPYKTYpHBIE POPMYJIIbI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienue o kinaccupukalud opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CHUCTEeMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIINE TPEJACTABUTENN alKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
npocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOMCTBa
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIpPATAUUHU, OKUCIEHUS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTUYECKUN psAll. ALIETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. benszon: coctaB, cTpoeHHe, (pU3NYECKHE W XUMHYECKUE CBOMCTBA
(peakuuu TaJoreHUPOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U TpUMEHeHue. 1oryon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsS U HUMPOBAHUs), NONyYeHue U npumeHeHue. TOKCUYHOCTD



apeHOB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, NPHUHALICKAIUMHU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepadoTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITY. KaMeHHbII
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hepte» n  «Yromap», MOIEIMpPOBAaHUE  MOJIEKY]  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJMYECTBA MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kucsopoaconep:kammue opraHnyecKkue coeIMHeHUus

[IpenenbHple OJHOATOMHBIE CHUPTHL. MeETaHOJI W 3TaHOJN: CTPOECHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOOHBIE CBS3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U 3TaHOJIa HAa OPTaHU3M YeJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chUpThl). JleiicTBue Ha
Opra’usM 4esoBeka. [I[puMeHeHne rimnepuHa U 3TUICHTJIMKOJIS.

deHo: CTPOCHHE MOJCKYJIbl, (GU3UYCCKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpneruasl U kemowvl. DopManpaerull, auneTalbIACrUuA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAueCTBEHHBIE PEAKLMH ), [IOJyYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TIpe/elibHbIE KapOOHOBBIE KHUCIOTHL.. MypaBbHHAas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3NUYECKHEe M XMMHUYECKHEe CBOWCTBA (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(UKaIim), ToJTydyeHUEe U IpUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAsT KUCJOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBHE.

CnoxHble >3(QUpbl KaK MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['maponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogel:  cocraB, KilaccMpUKalMs ~— yriaeBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHMS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcunom menu(ll), okucienne ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJIEHHE, OpPO’KEHHME TJIIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, NMPUMEHEHUE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmala U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIN3,
KayeCTBEHHAs PEaKIMsI C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcugoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJECUCTBHE TJIHMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmelcTBHE Kpaxmalia ¢ HOJIOM),
POBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaun.

Bbluncnenuss mo ypaBHEHHIO XMMMYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NPOAYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIINN).

A3zoTconepxkaliie OpraHuuecKue COeINHEHN.

AMUHOKHCIIOTBI Kak amM(oTepHble OopraHuyeckue coeauHenus. dusznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe TiuLuHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuabl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOpUYHAsT U TPETUYHAsl CTPyKTypa OeikoB. XHUMHUYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKIuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalys OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbIcOKOMOJIEKYIsIpHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HX MPEBPAIICHUM:
O3HaKOMJIEHHE ¢ 00Opa3llaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexrpeaMeTHbIE CBA3U.



Peanuzanus MexXnpeaQMeTHBIX CBSA3€M IIPU U3YYEHUU OPraHUYECKOU XUMHUMU B
10 xyacce OCyHIECTBISETCS 4YE€pe3 HCIOJb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O 1{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, Kiaccu(uUKalusi, NEPUOAUYHOCTb, HAOIIOIEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, >KUPBI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypehl.

TexHonorus: NnUIIEBbIE MNPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IUTAHUI,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThl, MaTepUalbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

Xumudeckud anemMeHT. AtoMm. Sapo aroma, H30TOMBI. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYCCKUE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTtand, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesiCHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Iepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx anemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX W CIOKHBIX BEHIECTB MO TPYIIaM H TEpHUOIaM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIeHTHAsl HEMOJISIpHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akuenTopHbeiil). BopopoaHnass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI U AaHHOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJAPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJINYECKON PELLIETKU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss  XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT paziuyHbIX (pakTtopoB. OOpaTuMble
peakuur. XHUMHYECKOE€ paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTuyeckas auccoryanus. CHiibHBIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTpalibHAs, 11€JI0YHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUI:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XuMudeckux snemeHToB J[. U.
MeHnneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, ONMpeAeICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BnusHue paznuyHbiX ()aKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérnnie 3anaun.

Pacuétel 1m0 ypaBHEHMSAM XHMHUYECKUX pPEaKIUHA, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxenune HemetaiuioB B Ilepuoamyeckon  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOSHHS aTOMOB.
du3nuyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpOJ1a, cephl, hocdopa u yriaeposa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbochopa, yrmepoma U KpeMHHsI) M HX  COCAUHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenune metramnoB B Ilepuoanyeckoi cucreMe XUMHUYECKUX
sanemeHtoB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atoMoB MeTasuioB. O6mue ¢uznyeckue cpoiicTBa MetaioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUA METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, aJlfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl MoayyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJUIOB, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/ia4, HAOJIIOJIeHWEe W OIMCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aHMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PeaKIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH HKOJOTHYECKOHM, IHEPreTUUYECKON W TMHUIIEBON
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/IaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BEILLECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepuajbl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuaibl JJs AJIEKTPOHUKHA, HAaHOMAaTEpHUaJIbl, OPraHMYECKHUE U MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpPaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0E30MaCHOTO WCIIOIB30BAHUS MPENapaToB ObBITOBONW XUMHUU
B MOBCETHEBHOU JKM3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzammst MeXmpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyILIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHUH, TakKk W TOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4yHbIM (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dwusnka: MaTepus, SHEPTHs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH,
M30TOII, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DSKocHcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIBCKOXO3SMCTBEHHOE IPOW3BOJICTBO, ITHINCBAsI
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMEeTHbIM W TOpeaMeTHbiM). HayuHo-meToauyeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cOOTBeTCTBMHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HAJIMYMe MOTHBAIMU K 00YUYEHUIO;

[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JTMUYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYWE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTU CTAaBHUTh
LEIU U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS IpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMH POCCHMCKOrO TpakJaHCKOTO O0IecTBa, NMPUHATHIMH B OOLIECTBE
HOpMaMUd W TpaBWIAMHU  TOBEJCHHUS, CIOCOOCTBYIOUIMMH  IpoIeccam
CaMOINO3HAaHMUs, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBIICHHS JIMYHOCTH

00yJaromuxcs.
Juunocmmuovie pezyabmamuvl 0C60eHUA npeomema «(XUMUA) OMPANHCAION
chopmuposannocmo onsima RO3HAGAMEIbHOUL u NPAKMUYECKOU

0eAMENbHOCMU  00VHAIOWIUXCA HO  Peanu3auuu  RPUHAMbBIX 6 00uiecmee
UeHnocmeil, 6 mom Yucjae 6 Hacmu.
1) rpaskIaHCKOr0 BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBAXXEHU K 3aKOHY M IIPABOIOPSJIKY;

MPEJCTABICHNAS] O COLMAIBbHBIX HOPMax M MpPaBWIAX MEXKINYHOCTHBIX
OTHOILIIEHUW B KOJIJICKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M IMO3HABATEIbHBIX 3aJ]1a4, BHIIIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCca U II03HABATEJIbHBIX MOTHBOB B IOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMK O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMU, CBA3aHHBIE C XUMUUYECKUMH SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE IOCIEICTBUU ATUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYILOBOH JAEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEI0BATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U  JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3ajad
COIMAIBbHOM HAMPaBIEHHOCTHU (B paMKaX CBOErO KJacca, IKOJIbI);



HMHTEpeca K MPaKTUUEeCKOMY M3YUYEeHHIO MpodecCcuil pa3auyHoOro pojia, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIBHON TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU II€JI€COO00PA3HOTr0 OTHOIIEHUS K NPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
peIIeHUs BOMPOCOB PAIMOHATIBHOTO MPUPOIOTIONB30BAHNS;

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
NOCJIEICTBUS MIPEANPUHUMAEMBIX JEUCTBUI U MIPEAOTBPAILATH UX;

HaJIUYMS Pa3BUTOrO SKOJOTHYECKOTO MBIIIIEHUS, IKOJIOTUYECKON KYIbTYPBI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOW MU COLMAJIBHON
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHHS CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHUA €€ pOIu B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1E€JIOCTHOTO
MPEICTaBICHUs 00 OKPY)KAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIEHHOCTH W Ba)XXHOM pOJNM B
CO37aHNM HOBOHW 0a3bl MaTePUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCHOEUIHOTO TpyAa W OKOJOTMYECKH KOM(MOPTHOM KHU3HM KaXKIOro YJieHa
o01IecTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MoJIy4aeMble 3HaHMS JUUIS aHAIM3a U OOBSCHEHUS SBICHHIA OKPYKAIOIIEro MUpa U
MIPOUCXOAIINX B HEM U3MEHEHHI, YMEHHUS JIeJIaTh 000CHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIEN0BATEIBCKON NESTENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3IMUYHbIX cepax NpoPeccCuoHaIbHOMI
NEATEITbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIEe pe3yJabTaThl OCBOCHUSI y4eOHOTo mpenMera «XUMHsS» Ha
YPOBHE CpeHEero o011ero o0pa3oBaHus BKIOYAIOT:

3HauYMMble A (QOPMUPOBAHMS  MHUPOBO33PEHUS  OOyYaroOHIMXCS
MEXIUCIUIUINHAPHBIE (MEXIpPEeIMETHbIE) OOIIEHAayUYHbIE MOHATHUS, OTPAXKAIOLINE
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEHM(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarTepus, BEIECTBO, SHEPIHUs, SIBICHUE,
npoliecc, cucreMa, HaydHbli (DakT, MPUHINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEJ0BaHUE, HAOIIOACHHE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCallbHbIE yueOHblE AeHcTBUs (MO3HABATEIbHbIE, KOMMYHUKAaTHUBHbIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCIIO0JIb30BAaTh OCBOCHHBIE

MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpENICNIATh IEIN JCSITEIbHOCTH, 3ajaBas IapamMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKHU TMOHITUM M YCTAHABIMBATH MX B3aHMMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHUS JJIsi OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI U KPUTEPUU [ KIacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJEJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKkiuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIH30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh ONBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOECKTHOM
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, I[PUMEHCHUIO Pa3JIMYHBIX
METOJI0B NO3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypebl MIHTEpHETa), aHATUM3UPOBATH MHPOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MPEICTABIEHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HEMPOTUBOPEYNBOCTb;



(opMynHpoBaTh 3apochkl U NPUMEHATh Pa3IMYHBIE METOABI MPU MOHUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATETIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HH(pOpMalMel: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMyJibl, a00OpeBUaTypbl, HOMEHKIATYDY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTrJIsTHOCTH.

OBiageHue yHMBePCAIbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh WU, (POPMYJIHPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJlbTaTOB I103HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU NPU BBINIOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPAKTUYECKONH padOThl MO MCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X0J1e 00CYXJICHHS 1 0OMEHAa MHCHHUSIMU.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMY 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBIISITH CBOIO TO3HABATEIBHYIO
NEeATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEpE
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJlaraéMblii  alTOPUTM JEUCTBUMA TIpH
BBIMIOJIHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHocod HX pelmieHdus ¢ y4€TOM IOJYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIJISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH Ha OCHOBE CAMOAHaIn3a
Y CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI
10 KIIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)XaroT:

chopMUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM
npupoasl, B (HOPMHUPOBAHUM MBIIUICHUS W KYJAbTYpPbl  JHUYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEUICHUS MPAKTUYECKUX 3a7au



U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJIAPHBIH O00BEM, YIJIEPOJIHBIN CKeleT, (yHKIHUOHAJIbHAsl TpyIIa,
pajauKall, U30Mepusi, U30MEPhbl, TOMOJIOTHUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCJIOPOJIT M a30TCOAEPIKAIINE COEOUHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEHIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTEPHBIC TMPU3HAKUA TOHSITHM,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHWMHUYECKUX PEaKIIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJJIC)KHOCTh H3YYCHHBIX
OpraHUYECKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINPEeIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOMAbI, KHUCIOPOI U a30TCOAECpIKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUWHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir HomeHkiarype (IUPAC), a Takke TPHUBOIUTH TPUBHAIBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIMWICH, AalETUJIEH,
STWJICHTJINKOJb, TJIHIEPUH, (EeHOoN, (opMaibIeruy, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, MeJIrI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. BytiepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAaHEHHUSI MacCChl BEIIECTB;



chOpMUPOBAaHHOCTh ~ yYMEHHW  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
duznueckne W XUMHUYCCKHE CBOMCTBA TUMUYHBIX TIPEJICTABUTEICH pa3IMUHBIX
KJIACCOB OPTraHWYECKUX BEHIECTB (METaH, 3TaH, STWJICH, MPOIMMWJICH, aIleTHUJICH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
TIUIEpUH, (EHOM, aleTalbJeTHl, MypaBbHHAsS W YKCYCHasl KHCIOTHI, TJIIOKO3a,
Kpaxmal, [eJUTI0I03a, aMIHOYKCYCHAsl KUCJIO0Ta), MILTIOCTPUPOBATh TEHETHIECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUHA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKH YTJIEBOJAOPOHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyb), CHOCOOBI HX MepepaboTKU W
NPAKTHYECKOE MPUMEHEHHE MPOTYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHHHA TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYeCTBAa MCXOJHOTO BEIIECTBA WM IMPOIYKTa
peakuu IO M3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3 HMCXOIHBIX
BEIICCTB WM MPOJTYKTOB PEAKIINH );

c(hOpPMHPOBAHHOCTh YMCHHMH BIJIAJIETh CUCTEMOW 3HAHWUH 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIeCTBAMHM M HX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHMEM, a TaKKe IpaBWja OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpAIEHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STWJIICHAa W W3yYCHHE €ro CBOWCTB, KAayeCTBEHHBIE PEAKIUU OPTaHUYECKUX
BEIIECTB, JCHATypalisi OCNKOB MPU HArpeBaHWU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHM C TMpaBUJIAaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHWEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHU COOTBETCTBYIOIIUX
peakuuii 1 GOPMYIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TONy4aeMyK) U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHopmanuu, IHTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWjia  JKOJOTUYECKH
1IEeJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOAHOU Cpelbl, OCO3HABATH



ONACHOCTHb BO3JCHUCTBHUS HA JKUBBIC OPraHU3Mbl ONPENEIIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica mokazarens [1/IK, moscHsaTh Ha mpuMepax CrocoObl
YMEHBIIEHUSI WU TMPEAOTBPALLCHUS WX BPEIHOTO BO3JCKUCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIMX OOYyYaroUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKaIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIE OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA O0O0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALINYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUYECKOW pPEaKIMyi, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH [I. M. MeHnneneesa,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHHSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHN SI3BIK XHMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUME B OCHOBE IMOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTMYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCIMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIBHOCTH YEIOBEKA;

c(hOopMHUPOBAaHHOCTh YMEHHMM BBISBISITh XapaKTEpPHBIE NPU3HAKU TOHATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(OpMHPOBAHHOCTh YMEHHUW HCMOIb30BAaTh XMUMHUYECKYIO CHMBOJIUKY JIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMHUUYECKHX  PpEaKIHi,
cucreMatnueckyio HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETaIlIEHAsl U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKON
CBs3M (KOBaJI€HTHAasl, MOHHAs, METAJNINYECKasi, BOJOPOJHAs) B COCIUHEHUSIX, TUI
KPUCTAINTMYECKON PEmETK KOHKPETHOrO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAX HEOPraHHMUECKHUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO MX COCTAaBYy K ONpENeNEHHOMY Kiaccy/rpymrme
COEIMHEHUM (IIPOCThIE BEIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHHSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
W. MeHnpneneeBa U IEMOHCTPUPOBAThH €r0 CUCTEMATH3UPYIOIIY 0, 0ObSICHUTEIbHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux snemeHToB JI. WM. MenzeneeBa, HCIONb3ysl MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTaAINY, «QHEPreTUYECKue YPOBHWY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB M UX COCAUHECHUU
0 mepuojiam u rpynmam llepuonudyeckon cucteMbl XUMHYECKHX 3yeMeHTOB 1. M.
Menpeneena;

cOpMUPOBAHHOCTh ~ YMEHHUI  XapaKTepu3oBaTh (OMHCHIBaTh)  oOOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIUYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHMsS KJIacCU(ULIUPOBATh XUMHUYECKUE DPEAKIHMU I10
pa3IuYHBIM NpPHU3HAKaM (YUCIYy M COCTaBy PEarupyrouluX BEIIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJIATh YPABHEHUS DPEAKIHMHA pa3imMyHBbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIMI HOHHOrO 0OMEHA, yYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHIA;

c()OPMHPOBAHHOCTh yYMEHUH MPOBOAUTH PEAKLMH, IOATBEPKIAIOIINE
KA4EeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTraHWYECKUX BELIECTB, PACIO3HABATH



ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBAaThb CYHIHOCTh  OKHCJIMTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUA MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE NPOMBILIIJICHHOIO IMOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTABICHUM 00 OOUIMX HAyYHBIX MPUHIMMNAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHUS C UCIIOIb30BaHUEM
MOHSTUSL «MaccoBasi J0JIA BEIIECTBA B PacTBOpPE», 0OBbEMHBIX OTHOIICHUN T'a30B
IPU XUMUYECKUX PEAKIIHUIX, MACChl BEIIECTBA MM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHI
BEIIECTB, IIPEBPAILCHUSA U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUM COOIOJATh MPaBUJIa MTOIH30BAHUS XUMUYECKOU
OoCyJIol W Ja0OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBujia OOpaIleHHs C
BEI[ECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OTBITOB;

chOpMHUPOBAHHOCTh YMEHHH IIJITAHUPOBATh M BBITIOJHATH XUMHYECCKHMA
AKCIIEPUMEHT (pa3yIo’KeHUE MEPOKCHUIA BOJOPOAa B MPUCYTCTBHUU KaTalM3aTopa,
ONPEJNICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
MHIAKATOpa, BIMSHUC PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIu,
peakiuu MOHHOTrO OOMEHa, KauyeCTBEHHBIE PeaklHWu Ha cyiabdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHUSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
TemaM «Metamae» U «HeMetaisibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0€30IacHOCTH TIpU OOpaIeHUH ¢ BEIIeCTBAMH U J1a0OpaTOPHBIM 000pPYI0BAHHUEM,
MPEJICTaBISATh PE3yJbTAaThl XHMHYECKOTO OJKCIIEpUMEHTa B (Qopme 3amucu
YPaBHECHHM COOTBETCTBYIONMIUX PEAKIUA W (HOPMYJIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMCHUH KPUTHYCCKH aHAIM3UPOBATh XUMHUYCCKYIO
WHpOPMALIMIO, TOJy4aeMyl0 U3 pPa3HbIX HMCTOYHHUKOB (CpPEeACTBAa MacCOBOM
KOMMYHUKau, UHTEpHET U IpyTHX);

copMUPOBAaHHOCT, ~ YMEHHH  COOJIOJaTh  IpaBWJIa  AKOJOTHYECKH
11eJIeCOO0pa3HOTO TMOBEACHUS B OBITY W TPYIAOBOH JEATEIBHOCTH B IIEJAX
COXpPAaHEHHUSI CBOETO 30POBbI M OKPYXKAIOIIEW MPUPOAHOM Cpelbl, OCO3HABATh



OITACHOCThH BO3JICHCTBHS HA KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIICCTB, TOHMMAs
cvbpicn mokasarenss IIJIK, TOSCHATHP Ha MpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPAIICHHS X BPEAHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYarOIIMUXCS ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSMH 370POBbSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIISCTB U
XUMHYECKUX SBICHHM;

Ui CIIEMBIX W CcHabOBUIMMIMX OOYYalOMIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LI (PPOBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
TIpe/MeT OpraHHuecKo XHMIH. http://my.mail.ru/community/chem-
11 Teopust cTpoeHUsT OpraHUIECKUX 3 textbook/
. CJI Ne8
coenuHenuit A. M. bytneposa
IIpe3eHTaNNH K YPOKY
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
http://my.mail.ru/community/chem-
21 [IpenenvHbIE YrIeBOIOPOIBI — 5 textbook/
' QJIKaHBI CJI Ne2-3
IIpe3eHTaumnu K ypoxKy
HeIpeelbHEE YITeBONOPOBE: http://school-collection.edu.ru/
2.2 ' 6 1 C Ne9
AJIKEHbI, AJIKAJIUECHBI, AJTKUHBI
IIpe3eHTaumnu K ypoxKy
http://school-collection.edu.ru/
2.3 ApoMartudeckue yrieBoA0pO bl 2 CJI Ne9
IIpe3eHTanNu K ypoKy
24 IIpupoaHble HCTOUHUKHU 3 1 http://school-collection.edu.ru/
' YTJIEBOJOPOIOB U UX IepepadoTka Ipe3eHTanHH K YPOKY
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJUHEHNs
3.1 Crnuptsl. DeHon 3 http://school-sector.relarn.ru/nsm/



http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-sector.relarn.ru/nsm/

http://school-collection.edu.ru/
IIpe3eHTannu K ypoKy

Anbnerunbl. KapOOHOBBIE KUCIIOTHI

http://him-school.ru/
http://my.mail.ru/community/chem-

3.2 7
CrosxHble 3(UpbI textbook/
CJ1 Ne§-9
Hpe3eHTalmn K YPOKY
3.3 VYrieBoasl 3 http://school-collection.edu.ru/
IIpe3enTanmnu K ypoxky
Hroro mo pazueny 13

Pasznea 4. A3orconepskanye oprannyeckue coeIuHeHus

http://school-collection.edu.ru/

4.1 AMHUHBI. AMUHOKHUCIIOTBL. benku 3
IIpe3eHTALHH K YPOKY
Hroro mo pazgeny 3
Pa3znea S. BoicokomMoJieKkyJIsipHbIe COeTUHEHUS
http://him-school.ru/
5.1 [Tnactmaccel. Kayayku. Bosmokna 2 http://my.mail.ru/community/chem-
textbook/
IIpe3eHTanNu K ypoKy
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



http://school-collection.edu.ru/
http://him-school.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him-school.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/

Temarnueckoe mnanuposanue 11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LI (PPOBbHIE)

Ne i/ Kourpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit
http://school-collection.edu.ru/
3akoH u [lepuoanueckas cucrema
1.1 3 CJI Ne1-3
XUMHUYeCcKnX deMeHToB J1. 1.
IIpe3eHTannu K ypoKy
MenneneeBa
http://my.mail.ru/community/chem-
19 Crtpoenue BemiectBa. MHOTOOOpasme 4 textbook/
' BEIIECTB CJI Nel-3
IIpe3eHTanMM K YPOKY
http://my.mail.ru/community/chem-
1.3 XHUMHUYECKUE PEAKITUN 6 1 1 textbook/
CII Ned
IIpe3eHTanmnu K ypoxKy
Hroro mo pazgeny 13
Paznen 2. Heoprannyeckasi XuMusi
http://him-school.ru/
http://my.mail.ru/community/chem-
2.1 MeTtaisl 6 1 textbook/
CII Ne5-6
IIpe3eHTannu K ypoxKy
http://school-collection.edu.ru/
2.2 Hemeramisr 9 1 1 CJII Ne5-7

IIpe3enTannu K ypoxky



http://school-collection.edu.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://him-school.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://school-collection.edu.ru/

CBs13p HEOPraHUYECKUX U

http://him-school.ru/

http://my.mail.ru/community/chem-

2.3 2
OpPraHM4eCKHX BCIICCTB textbook/
Hroro no pazneny 17
Paznea 3. Xumus u :KU3HL
http://my.mail.ru/community/chem-
3.1 XUMHS U )KU3Hb 4 textbook/
IIpe3eHTanMH K YPOKY
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



http://him-school.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/

IHOYPOYHOE IINIAHUPOBAHUE
10 KJIACC



Ne Tema ypoka KosmyectBO 4acos ‘ Jlata J/IeKTpOHHbIE IUPPOBLIE
n/no Bcero|| KouTposbubie || lpaxTuueckue || 13y 1€HHA 0o6pasoBaTesIbHbIE PECYPChI
paboThl paboThl

1 [IpeagMeT opraHUYEeCKON XUMUH, eé 1 http://my.mail.ru/community/chem-

BO3HUKHOBEHHE, pa3BUTUE U 3HAYEHUE textbook/
IIpezenmayusa CD /IHCK No4

2 | Teopus cTpoeHUsI OpraHUYeCKUX 1 http://my.mail.ru/community/chem-
coenuHeHuu A. M. bBytiepoBa, eé textbook/
OCHOBHBIE I10JIOXKEHU S Ilpeszenmayua CD THCK Ned

3 ||[IpeacTtaBsieHre 0 KiaccuUKALUU 1
OopraHu4Yeckux Bellects. HomeHnkiarypa IIpezenmayua CD /IHCK No4
(cuctemaTHyeckasi) U TpUBHAJbHbIE
Ha3BaHUS OPraHUYEeCKUX BELECTB

4  ||AnkaHbl: COCTaB U CTPOEHUE, 1 http://my.mail.ru/community/chem-
rOMOJIOTHUYECKUH pAf, textbook/

Ilpezenmayus CD /TUCK Ned

5 |[MeTaH 1 3TaH — NpPOCTEUIIHE 1 Ilpezenmauyua CD /IUCK No4
NpeACTaBUTEJU a/IKAHOB

‘6 ‘AJIKeHbI: COCTaB U CTPOEHHE, CBOMCTBA H 1 H H !http://school—colIection.edu.ru/

7 ITUJIEH Y NIPOTNIUJIEH — NPOCTEHIIHnE 1 http://school-collection.edu.ru/
IpeCTaBUTE/IU AJIKEHOB IIpezenmayus CD JIUCK Ned

8 ||[IpakTuueckas paboTta Ne 1. «IlosyyeHue 1 1 «TP» - onmuueckuit oamuuk
3THUJIeHa U U3y4YeHUE ero CBOWCTB»

9 ||AnkapueHsl byraauen-1,3 u 1 IIpezenmayua CD /IUCK Ne5
MeTun6yTagueH-1,3. [losyyeHue
CUHTETUYECKOTr0 KayuyKa U Pe3UHBbI

10 |[AKUHBI: COCTAB U OCOOEHHOCTHU CTpoeHHus,|| 1 IIpezenmayua CD /IUCK Ne5
rOMOJIOTUYECKUU psl,. ALleTUJIEH —
NpOCTEUIIUN NPeJCTaBUTENb AJIKUHOB

11 ||Bbluuc/iieHMs 0 ypaBHEHUIO XUMUYECKOU 1 http://my.mail.ru/community/chem-
peakuuu textbook/

12 ||Apenbl: 6eH30.1 U ToJ1yoJ1. TOKCUYHOCTH 1 http://my.mail.ru/community/chem-
apeHoB textbook/
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Ilpesenmayus CD TUCK No5
13 |eHeTHn4eckasi CBSI3b yIJ1eBOL0PO/IOB, 1 IIpezenmayua CD /IUCK Ne5
NpUHAAJIEXKAIUX K pa3JIMYHbIM KJaaccaMm
14 |[IpuposHble UCTOUHUKHU YTJIEBOIOPOAOB: 1 http://my.mail.ru/community/chem-
NPUPOHBIM ra3 U NoNnyTHbIe HePTSAHbIE textbook/
raspl, HepThb U IPOAYKThI €€ nepepaboTKU
15 ||[IpupoaHble UCTOUHUKH YTJIEBOIOPOIOB: 1 IIpezenmayusa CD /IHCK Ne5
NPUPOJHBIN ra3 U NOMyTHble HEQTSIHbIE
rasbl, HeQThb U IPO/IYKThI €€ nepepaboTKU
16 |KoHTposibHas paboTa 1o pasjaeny 1
«YraeBof0poabI»
17 ||[IpenesibHble OJTHOATOMHBIE CIIUPTHI: 1 Ilpezenmayus CD /TUCK Neb
MeTaHOJI ¥ 3TaHoJ1. BoropoaHas cBA3b
18 |[MHoOroaToOMHbIe COUPTHI: ITUIEHIJIUKOJIb 1 Ilpezenmayus CD /TUCK Neb
Y TJIMLEPUH
19 ||[@eHoJs: cTpOoeHHE MOJIEKYJIb], PU3UYECKUE 1 http://him-school.ru/
Y XUMHU4YeCKHe CBOMCTBA, IpUMeEHEeHN e http://my.mail.ru/community/chem-
textbook/
IIpezenmayus CD /IUCK Neb
20 ||Anbaerubl: popMasibAerus u 1 http://my.mail.ru/community/chem-
aleTaabjaerus. AlleToH textbook/
21 ||OpHOOCHOBHBIE NIpeJebHble KAPOOHOBBIE 1 IIpezenmayus CD /[HCK No6
KUCJIOThI: MypaBbHUHAs U YKCyCHas
22 |[lpakTuyeckas paborta Ne 2. «CBoHcTBa 1 «TPy - yughposoit damuuk onpeodenenusn
pacTBOpa YKCYCHOM KUCJIOTbI» ITIEKMPONPOBOOUMOCU
23 ||CTeaprHOBas ¥ 0JIEMHOBAsA KUCJIOThI, KaK 1 IIpezenmayua CD /IUCK Ne7
NpeACTaBUTEJH BbICIIUX KAPOOHOBBIX
KHUCJIOT
‘24 HMbma KaK COJIM BbICIINX KApOOHOBbIX || 1 || “ H HHpe3eHmauu;z CD JIUCK Ne7



http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
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KHUCJIOT, UX MOIOIIlee JielcTBUE

25

CiiokHble 3GUPbI KaK TPOU3BOJHbIE

adupos

KapOOHOBBIX KUCJIOT. ['MAPOJIN3 CI0XKHBIX

IIpezenmayua CD /IUCK Ne7

26

Xupsbl: ruaposns, NpuMeHEHHUE,
6uoJioruyeckas poJib XKUpOB

IIpezenmayua CD /IUCK Ne7

27

YrsieBoibl: COCTAB, KJ1acCUUKAIUS.
BakHel1IMe Tpe/ICTaBUTEJIN: TJII0K033,
dpyKTO3a, caxapo3a

«TP» - yughposoit 0amuuk onpeodenenusn
INEKMPONPOEOOUMOCIU

28

KanMaJI M 1 eJIJIK0JI03d KaK IPpUPOJHbIE
[MoJIMMEpPhbI

bu6moreka [IOK

https://m.edsoo.ru/ff0d2d50

«TPy - yughposoit damuuk onpeodenenus
INEeKMPONPOBOOUMOCHU

29

KoHTposibHas paboTa no paszeny
«Kucnopoaconepxairie opraHuyeckue
COeIUHEHUSI»

30

‘AMI/IHI:I: ME€THUJIaMHUH U aHUJIMH

‘Hpesenmauuﬂ CD JIUCK Ne9

31

AMUHOKHUCJIOTHI Kak aMpoTepHbIe
OpraHUYecKHUe COeIUHEHHS, UX
6uoJsioruyeckoe 3HayeHue. [lenTubl

IIpezenmayus CD JIUCK Ne9

32

Besiku Kak npUpogHbIe
BbICOKOMOJIEKYJISIPHbIE COeZIMHEHU S

IIpezenmayus CD JIUCK Ne9

33

OcHOBHBbIE NOHATHSA XUMHU
BBICOKOMOJIEKYJIAPHDbIX COGAI/IHGHI/Iﬁ

IIpezenmayus CD JIUCK Ne9

34

OcHOBHbIE MeTOoJbl CHHTE3a
BbICOKOMOJIEKYJIAPHDBIX COGAI/IHeHI/II‘/JI.
[LnacTmaccsl, Kay49yKH, BOJIOKHA

IIpezenmayus CD JIUCK Ne9

(OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME|| 34 |
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11 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKH

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOH cBs3u. BogopoiHas cBs3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemniectsa
MOJICKYJISIPHOTO U HEMOJICKYIIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukanms XAMHYECKIX peakunii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pactsopa.
Peakiun nonHoro oomena. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponsHas paborta no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndecKre cCBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HemeTtamnel, MX I0OJI0KEHHE B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HeMeTauloB (Ha puMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'€HOB, CEPhI M X
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIMHEHUN

24

XHUMHUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHHUN

26

O00011IeHNE U cUCTEMATU3ALMS 3HAHUI IO




TteMe «Hemeramiey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemeramasr"»

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHudecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 10-11 xknacesl/ XKypun A.A., AkuuonepHoe obuiectBo «M3narenbcTBo

«HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. bopoBckux T.A. TecThl M0 XUMUH. DIEKTPOJIUTHIECKAS TUCCOIIMA-TTHS.
Kucnopon u cepa. Azot u dpocdop. Yriuepon u kpemuuit. 11 kinacc: Kk yueOHUKY
I'.E. Pyasutuca, ®@.I'. ®enpamana «Xumus. 11 knace». — M.: 3natenbcTBO
«9Kk3ameny, 2011.

2. M.H. AdanacseBa. [IporpamMmmsl 0611eo0pazoBaTebHbIX yupexae-aui. 10-11
kiaccel. - M.: [Ipocsemenue, 2017t

3. 'opkxosenko M.IO. [Toypounsie pa3padorku mo xumun: 10 kiracc. — M.:
BAKO, 2007.

4. I'opxoBenko M.IO. IToypounsie pazpaboTku o xumuu: 11 kmacc. — M.:
BAKO, 2010.

5. COopHUK 3a/1a4 U YIIPAKHEHUM MO0 XUMUHU: 8 Kjacc: K yueOHuky I'.E.
Pym3utuca, @.I'. ®enpamana «XuMus: Heopranudeckas xumus: yueo. g 10-11

KJIaccoB 0011e00pa3oB. yupexaeHuin»./ M.A. Ps6os — M.: U3narenbcTBO



«Ox3ameny», 2010.

6. COOpHUK 3a/1a4u U ynpaxkHeHu# no xumuu: 11 xnacc: k yueOnuky I'.E.
Pynzutuca, ®.I'. ®enpamana «Xumus: oomas 11 kinaceyn./ M.A. Ps6oB — M..:
HznatenscTBO «IK3amen», 2010.

7. COOpHUK 3aJ1a4y ¥ YIPAKHEHUHN 10 XUMUU ISl CPEHEN IIKOJBL. — 2-€ U3].,
ucnp. U non. — M.: PUA «HoBas Bonna»: M3narens YMepen-kos, 2011.

8. Xumus: ypoku B 10-11 xnacce: nocobue ans yuurens. / H.H. 'apa. — M.
IIpocsemenue, 2008.

9. Xumus. 8-11 knaccel: pabouune nporpammsl kK yueonukam I'.E. Pyn-3utuca,
@.I'. denpamana. bazosslii ypoeHs/ aBT.-cocT. O.B. Kapa-cesa, JI.A. HUKUTHHA.
— Bonrorpaa: Yuutens, 2011.

10. «ITpakTukym 1o MeToauKe npenogoBanus xumun» - [lomocun B.C.,
[Ipoxonienko B.T'.

11. «duznueckas u KOJUIONAHAS XUMUSI» - XMEIbHUIIKUNA P.A.

12. «HactonbHas kHura yuurens xumun» - ['apa H.H., liBanosa P.I"., KaBepuna
AA.

13. «f uny Ha ypok xumun» - bioxuna O.I'.

14. «Oprannueckas xumusi» - [lllymunosa H. 1.

15. «TemaTuueckoe u MOypoyHOE IJIaHUpOBaHUE — § Kiace» - ['pankoBa A.1O.

16. «OueHka kauecTBa NOATOTOBKU BBITYCKHUKOB OCHOBHOM IIKOJIBI IO XUMHUM
- KaBepuna A.A.

17. «Xumus B tabmunax 8-11 xmaccer» - Haconosa A.E.



18. «BueknaccHas pabota o xumun» - Cepreea M.IL.

19. «IIpakTuueckue paboThl IO HEOPTaHUUECKOW XUMUU C TPUMEHEHU-EM
nosryMukpomeTona» - XomueHnko I'.I1., CeBactbsinoBa K.H.

20. «PykoBojacTBO 110 puznyeckort xumumn» - ['omukos ['.A.

21. «COopHUK 337124 ¥ YIIPAXXHEHHH 10 o01el xumuny» - Pomaniesa JI.M., u
ap.-1991r.

22. «Meroauka o0yuenus: xumumn» - Kupromkun J[.M., [Tonocun B.C.

23. «IIpenogoBaHue XUMHUH B CpeHEN 1IKoIe» - XomaakoB FO.B. u ap.

24. «CamocTtodarenbHble paboThl o XuMun» - MiBanosa P.I'., CaBuu T.3..
Yeprros 1.H.

25. «JleMOHCTpallMOHHBIN SKCTIEPUMEHT 10 XUMUM» - XomueHko I'.I1., I[TnatoHos
@ I1., Yeptros U.H.

26. «TecTupoBaHue HA 3aHATHUSIX 11O OOIIEH M HEOPTraHWUYECKOU XUMHMY - JIYIIbIK
B.1.

27. «BueknaccHas pabora mo xumun» - Lonpadensn M.T.

28. «IIporpammupoBanue 3aga4u Mo oomen xumun» - CoxonoBckas E.M.,
3aiinieB O.C., JutsateeB A.A.

29. «KHura g 4TeHus 1Mo opranmdeckon xumun» - Kpunman B.A.

30. «Hepraunueckas xumusi» - AxmetoB H.C.

31. KypHainbl «XUMus B IIKOJE».

I[OHOJIHI/ITGJIBHEIH JuTeparypa A yIuTCIIs:



1. Xumus B onpeneneHusx, Tadnumax u cxemax: CrpaBoyHo-yueOHOe mocooue/
A.J1. boueBapos. O.A. XKuxoi. — XappkoB: U3natenscTBo «Panok», 2008.
2. Xumus: sKcnpecc-Kypce st nocrynatouux B By3sl / A.C. Eropos, I'.X.

AmunoBa — poctoB H//l: ®enunkc, 2007

U ®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
HUHTEPHET

1.BuptyansHas xumuueckas mkouia http://him-school.ru

2.YVuebOnuk xumuu. Bexymuii [[. M. XXunun. Bonee cra Bupeo3anuceit sxcme-
pumenToB http://my.mail.ru/community/chem-textbook/

3. Enunas xomekius udpoBeix 00pa3oBaTelbHbIX pecypcos http://school-
collection.edu.ru

4. ®enepanbHbIN 1IEHTP HHOOPMALIMOHHO-00PA30BaTEIFHBIX PECYPCOB
(®LHOP) http://fcior.edu.ru

5. [MopTan ¢pyHmaMEHTATLHOTO XUMHUECKOTO 00pa3oBanus Poccun
http://www.chemnet.ru

6. Poccuiickmii o0meoOpa3oBarenbHbIi moptan http://experiment.edu.ru

7. XuMus 7151 BCEX: WIUTIOCTPUPOBAHHBIE MAaTEPHAIIBI TIO O0IIEH, OpraHude-CKON

u Heopranndeckor xumuw http://school-sector.r









