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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0mero oO0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnoiaBaHus
ydeOHOro mpeamera «XuMus» B 00pa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepanuy, peaNu3yIONIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNIO)keHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACICHUIO
oO1iel cTpaTteruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMs, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKOe o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o01reo0pazoBaTebHON OpraHU3alluM, SIBISIETCS HEOThEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTallOM pealn3aliy  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJIOTHYeCKd OOOCHOBAaHHOTO OTHONICHHS K CBOEMY
3M0pPOBBI0O M TpUPOJHOW cpene. Peamnsyercs xumuueckoe o00pa3oBaHUE
00yJaroUIxcs Ha YpOBHE CpPEIHEro ooIero oopa3oBaHusl CpPelCTBaMU y4eOHOTrO
npeaMera «XUMHS», COJIEpKaHUE M IOCTPOEHHE KOTOPOIrO ONpPENEIEHBbl B
mporpaMMe 1O XUMUU C Y4E€TOM CHeuuuKd HAayKd XUMUHU, €€ 3HaYeHUs B
MO3HAHWW TIPUPOJBI U B MATEPHAIBHON XW3HU OOINECTBAa, a TaKXe C Y4ETOM
o0mmx 1eneil W MPHUHIMIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obIero oopa3zoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UIPAaeT OCOOYIO poJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIIBHOW KYJIbTYPHI.
OnHa BHOCUT CBOM BKJaJ] B (POPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKpY>KAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XUMHHM Ha OCHOBE IOHHMAHHUS



BEIIECTBEHHOI'0 COCTaBa OKPY>KAIOIIETO MUPA, OCO3HAHUSA B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOXHBIMHU 00JIACTSIMU IPUMEHEHUSL.

TecHO B3aMMOAEHCTBYSI C APYTMMHU €CTECTBEHHBIMM HAYKaMH, XUMUS CTala
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCIIECIIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBj€HA Ha pEIICHUE
I00adbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBUM ¢ OOmUMMM UEASMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UMM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HETIOCPECTBEHHO C XUMHUEH.

CocTaBisonuMHu  TIpeAMeTa «XHUMHS»  SBIAIOTCS 0a30BbIE  KYpChl —
«Oprannueckas xumus» U «OOmas W HEOpPraHWyecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUM MO HEOPTraHWYECKON XMMHH (C BKJIIOYECHUEM 3HAHWMM M3 OOIIel XUMUU) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN MPU U3YUYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HAa OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuMus» copmMupoBaHa B MporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YYEHHIO Y4eOHOTrO MaTepuaia u O0O0YyCIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpENeIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpuBarOTC HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKUX
COCQMHEHUN, a TaKKe Ha YPOBHE CTEPEOXHMMHUYECKHX U JIIEKTPOHHBIX
MpEeACTaBIeHUd O CTpoeHuu BemecTB. CBemeHus 00 H3yd4aeMblX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTJIIECBOJOPOJOB J0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHuueckod XUMHH I[OJy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOW PEAKLINH.

[log HOBBIM yriOM 3peHUsi B mOpeaMeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YypOBHE OCHOBHOrO 00IIero o0Opa3oBaHus
TeOpeTHYeCKUii matepuan M (aKTOJOTMYECKHE CBEJCHHMS O BEUIECTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUS» O00ydYarolmuMcsl TMPEJOCTaBIsSETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE



MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOIMYECKUX IMO3HIIHM,
rIy0Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnaa cucrema 3HaHMM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKKE O XUMHUYECKUX pEaKUUsAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
AIIEMEHTAMHM COJAEpPKaHUS, UMEIOIIUMU KYJIbTYpPOJIOTMUYECKUI M TMPHUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
JIPYTrUMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENBHOW M MPAKTUUECKOU
JEeSATENbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMHUHU, TTOMOTAOT
BBIMTYCKHUKY OPUEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIUBATh HMH(OpMAIUI0 U
OPUMEHATh €€ MJis TONOJHEHUS 3HAHWM, pEeHIeHUs HWHTEIUICKTyaIbHbIX H
HKCIIEPUMEHTATBHBIX MCCIEIOBATEIbCKUX 3a/1ad. B 1eiaoM copepxaHue yueOHOro
npenMera  «XuUMHUS»  JaHHOTO  YPOBHS — HM3yYEHHS  OPHUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TMOHUMAHUSA
¢unocopckux uuen, TakuxX Kak: MaTepUalbHOE E€IWHCTBO HEOPraHMYECKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUN IyTEM OSKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYM MEXAy HOBBIMH (aKTaMHM U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe mpobsieM cOepexeHUs] IHEPTETHUECKIX PECYPCOB, CBHIPhS, CO3AaHMUS HOBBIX
TE€XHOJIOTUM U MaTE€pHUaOB.

B nnane pemeHus 3agay  BOCIUTAHMS, Pa3BUTUS U COLMAIMA3ALUU
OOy4YaromMXCsid MPUHATHIE MPOTPAMMON IO XHUMHUU TMOJXOJbl K OIPEACIICHUIO
COJEp)KaHUSI M TMOCTPOCHHUS TpeaMeTa NpeaycMaTpuBaloT (popmupoBaHUe
YHUBEpPCATbHBIX y4E€OHBIX JEWCTBUH, UMeEIOMMUX O0a30Boe 3HAYECHUE MJIs
pa3IMYHBIX BHUJOB JESATENIBHOCTU: peIHIeHUs NpodjieM, MOWUCKA, aHajau3a Hu
00paboTku nHGOpPMAIIHH, HEOOXOIUMBIX IS MPUOOPETEHUS OTbITa TPAKTUIECKOM
U HCCIIENOBATEIbCKON AESATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XUMUHU.

B npakTuke mnpenojaBaHus XMMHMHM KAaK HAa YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHET0 OOIIEro 00pa3oBaHus, IPU ONpPEACTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs IpeaMeTa HalpaBJICHUEM
MEPBOCTENIEHHONW 3HAYMMOCTU TPAJULHMOHHO MNpPU3HAETCS (OPMHPOBAHUE OCHOB
XUMHUYECKOM HayKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JESATENbHOCTU YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C



METOIMYECKON TOYKM 3PEHUS TAaKOW MOAXOJ K ONIPEACICHUIO LEJIeU U3Y4YEeHUA
MpPEeIMETA SBIISIETCS BIIOJHE ONPAaBIaHHbIM.

CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJISAMH H3Y4YEHHs IpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUW Kak  BakHEHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYyYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBIICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKUuid, HEOOXOIHUMBIX JUIsl MPUOOpETEHUS
YMEHUN OPUEHTUPOBATHCS B MHPE BEIIECTB M XHMHUYECKUX SBIICHUMH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB JCSITEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHMYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
6e30macHOro 0OpaIleHUs C BEIECTBAMH.

Hapsny ¢ atuMm, comepkaTenbHasi XapakTepUCTUKa LEJIed U 3a1ad U3y4eHus
npeaMeTa B IporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojaBaHid  XUMUM B OOJNbIIEd  cTermeHu OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CoOjepaHusi OOy4eHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIONIETO HE
HA0OpOM 3HaHUMU, a (YHKIMOHAIBLHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSMU aKTUBHOTO MOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBA3M ¢ 3TUM Ipu U3Y4EHUM NpeaMeTa «XHMHS» JOMHHHpPYIOIIEE
3Ha4YeHHE NMPUOOPETAIOT TaKUeE IeJIN U 3aJauH, KakK:

azganTanys oO0y4aromuxcsl K yCIOBHSAM JUHAMHYHO Pa3BHBAIOLIErOCs MUpa,
(GopMupoBaHHE  HMHTEJUIEKTYalbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PaMOTHBIX
pELICHNI B KOHKPETHBIX KM3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMM M HUX
IPUMEHEHUEM;

dopmupoBaHue 'y O0OyYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMEIIIUX YHUBEPCAIbHOE 3HAYEHUE JUIsl DPA3JIMYHBIX BUJOB
NEATENIbHOCTU: pelleHus: mpolJieM, MOUCKa, aHaln3a U 00paboTKH HH(pOpMAIUH,
HEOOXOIMMBIX [JIsl MPUOOPETEHUS] ONbITa ACSATENbHOCTH, KOTOpAas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHUHU, a TaKKe JJIsl OLEHKH C IO3HIMMA



HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
MPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTyaJbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YyUaIoIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HAHMS IO XMMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU, UCIIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU JJIs MOMCKA M aHalu3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHON MH(OPMALIUU XUMHYECKOTO COJIEP KAHMUS;

(opMHpOBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOLIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJIUMbI, B YAaCTHOCTH, MPH IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIMTaHUE Yy oOOydamomuxcsi yOEeKIEHHOCTM B T'yMaHUCTHYECKOU
HANPaBJICHHOCTH XHWMHH, €€ BAXKHOW pOJIM B PEUICHUU TIOOANBHBIX MNpoOseM
PaAIMOHANILHOTO MPUPOIONOIB30BAHMS, TIOTIOTHEHHSI YIHEPTreTUYECKUX PECYPCOB U
COXpaHEeHHUs] TMPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOJUMOCTH OEpeKHOIro
OTHONICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MNPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW JJIsl MPUHATHAS TPAMOTHBIX pEHICHUH B
CUTYalIUsIX, CBA3AHHBIX C XMMHUUYECKUMHU SIBIICHUSIMHU.

B yuebHoM maHe cpenHero oOIIero oOpa3oBaHUsI MPEAMET «XUMHU»
0a30BOro YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOiacTu «EcTecTBeHHO-HAay4HbIE
IPEIMETHD.

OO61iee uKcio 4acoB, OTBEAEHHBIX JIJIST U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopaszoBanus, coctaBisier 68 vacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Hefeomio).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MarepuajoB. TeopHus CTPOEHUS OPraHHMYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XKeHUsA. CTPpYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CHUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHME C O0pa3laMu OpPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHNE MOJIEKYJ OpPraHMYEeCKHX BEIIECTB, HAOIIOJEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 IPEBPALLICHUIO OPTAHUYECKUX BEILECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psa. Meran U 3TaH —
NPOCTEHIINE TPEACTABUTEIN aJKaHOB: (PU3WYECKHE W XUMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

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

AJKUHBL: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMYECKUH psifl. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), MOJyYEHUE U IPUMEHEHHUE.

Apensbl. beHszon: coctaB, cTpoeHHE, (PU3MUECKHE U XMMHYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. 10ayon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2AN02eHUPOBAHUS U HUMPOBAHUsL), NOLyYeHue U npumereHnue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. Hedte u €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPEroOHKa, KPEeKUHI (TEPMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3lamMu IUIaCTMAacCc, KaydyyKOB M PE3HMHbI, KOJUIEKIUH
«Hedpte» n  «Yromap», MoOJIeIMpOBaHHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconepskamue opranu4ecKue coeJMHEHHA

[IpenenbHple ONHOATOMHBIE CIHUPTHL. MeETaHONI W 3TaHON: CTPOECHHE,
¢uznueckre W XMMHYECKHE CBOWCTBA (pEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOIOpPOIHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOa U OTaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHbl€  CHOHUPTHI. JTUJICHIVIMKOJAb W  TJUILEPUH: CTPOEHHUE,
duznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHbIE cIHpThI). JleiicTBue Ha
Opra’usM 4esoBeka. [[puMeHeHne rimnepuHa U STUICHIJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJIICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3NUYECKHe W XMMHUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(HKaIim), NoJydyeHue U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEJICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBHE.

CnoxHble >3(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['HMaponus
c0xkHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel:  cocTaB, Kiaccu@uKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTenii MOHOCaxapu: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
rugpokcunom menu(ll), okucnenne ammuadHbIM pactBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue Kpaxmaia H
Henoyio3bl.  duznueckue M XUMHYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METOAbl M3YyYEeHMsI BEIIECTB M WX MPEBPALLCHUIA:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoMm Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmenu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM INPOLYKTa PEaKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WU MPOJYKTOB PEAKIINH).

A3oTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(oTepHble OpraHudeckue coennHeHus. duznueckue
U XMMHUYECKUE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TiuuuHa). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTuabl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMMHMUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHBIE PEaKIuy Ha OeJIKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHMs] BEIIECTB M HUX IPEBPALLCHHIA:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicOKOMOJIEKY ISIPHBIE COCANHEHHS

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHAS MOJEKYJISIpHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MOJINMEPU3ALMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAJIbHBIE METOAbl M3YyYEHMsI BELIECTB M UX MPEBPALLECHHIA:
O3HaKOMJIEHHE ¢ 00Opa3llaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYLIECTBIIIETCS YEpe3 HCIOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAayYHBIX ITOHATUN, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU U1l OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCcU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

O®usuka: Marepus, DSHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYyIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (M3UUECKHUE BEJIMUMUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIIeBOAbI, KUPBI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypCBl.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMHu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIbl XUMHYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHASI W TOJIApHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XMMHUYECKOW CBsI3M (OOMEHHBIH W JOHOPHO-
akuenTopHbelil). Bopopoanasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBL.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSAPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIMbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TonsaTue o nucnepcHbIx cucteMax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumuueckas  peakuus. Kimaccudpukanuss — XMMHUYECKMX — peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE€ paBHOBecuEe. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipununn Jle [larense.

OnekTponauTnyeckas auccoryanus. CHiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEpUMEHTAIbHBIE METOJbl HM3YUCHHS BEIIECTB W WX MPEeBpallCHUI:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XuMuueckux asnemeHtoB J[. WM.
MeHnneneeBay, M3ydeHHE MOJIENIed KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3IoKeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalll3aToOpa, ONMpEACICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAMKATOpA, pEaKkIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pazaudHbix (GakTOpoB HA CKOPOCTH
XUMUYECKOU PEAKI[AN».

Pacuérurnle 3amaun.

Pacuétel 1m0 ypaBHEHMSAM XHMHUYECKUX pPEAKIMHA, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUETHI, Pacu€Thl C HCHOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxenune HemetraiuioB B Ilepuoamyeckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHneneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
du3uyecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cepbl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dbochopa, yriaepoma U KpeMHHsI) M HX  COCAUHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSTUHEHU ).

[IprMeHeHnEe BaXKHENIINX HEMETAJLUIOB U UX COEUHECHUM.



Meramisl. llonoxxenune meramnoB B Ilepuoguueckoinl cucreMe XUMHYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHUH METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crnocoObl Moay4YeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCMEPUMEHTAIbHBIE METOJIbl M3YUYCHHS! BEIIECTB W MX MPEBPaACHUI:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHJA ATIOMHUHUS C PAacTBOpaMu
KHUCJIOT U IIeJIoUeH, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHA 4 KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/ax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO
IIOJIyYEHUS BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
MaTrepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
MaTepuaibl JJs AJEKTPOHUKHA, HaHOMAaTEpUallbl, OPraHMYECKHUE U MHUHEpaJIbHbIC
yaoOpeHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TOpW  HW3yYeHWH OOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCHOJIb30BAHUE KaK
OoOIUX ©eCTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHATHN, SBISIOIIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: Hay4yHbIM (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJECIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEITUYUHBI U CIUHUIIBI MX
WU3MEPEHUs, CKOPOCTb.

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

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIE, TOILIUBO,
peCypCHhl.

TexHomOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATEI OCBOEHUMSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ylbTaTaM OCBOEHUS
oOyyJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHUS MNpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIOMIUE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaJIULIUi 0a30BOM HAYKH XUMMUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, NPUCYIIMMH LIEJIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHMUS;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH KU3HEHHBIEC MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS MIpeaMeTa «XUMHS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAaHMUS, CaMOpAa3BUTUS MW HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATETHLHOCTH
OOyYarOIMXCs M0 peau3aliy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUSA K 3aKOHY M IIPABOIOPSJIKY;

NPEJCTABICHUS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOIIIEHNW B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHBIX BUJOB YU€OHOU eI TEIIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCICPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IIOJYYCHUH U IMOCIEAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMHU SBICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUH ATUX
MOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOmoieHns TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUI HWHIUBUAYAIBHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX NMPUBBIUEK (YNOTpeOnIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypEeHUs );

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrUX BHJIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYy, JIOJSAM TpyJa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAJIbHOW TpaeKTOPUHU
oOpaszoBanus, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU II€JI€CO00PA3HOr0 OTHOIIEHUS K MPUPOJE, KAK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATILHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHKEHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON cpeqie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOIO SKOJOTHYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKAaTUBHOM WU COLMAJIBbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUHU 1E€JIOCTHOTO
MPEICTaBICHUS 00 OKPY>KAIoIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
IMBWIK3ALMK: B €€ TyMaHUCTUYECKOW HaMpaBIEHHOCTH W Ba)XXHOM poOJIU B
CO37aHUM HOBOHW 0a3bl MaTepUATBHOW KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
YCIEIIHOTO TpyAa W OKOJOTMYECKH KOMMOPTHOM KU3HM KaXKJIOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUsl CYIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUH OKpPYXAIOLIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C ULEJIbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XMMHYECKUE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHUN IO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHaIbHOM

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHUS YUYEOHOTO TpeaMeTa «XUMHs» Ha
YpOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33pECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpAa M CHEHUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUs, SIBJIICHHE,
Ipolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

yHUBEpCAJIbHbIE y4eOHbIE JCHCTBUSA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue (b yHKITMOHATBHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHHUBEpPCAJIbHBIC YUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPa)XaroT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBbHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU Nno3HaBaTeJbHBIMH
JeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  IMPoOJIeMYy,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C NOCTABJICHHBIMHU LETAMU;

HCIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YyCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XMMHUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUSI;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUecKkas ¢opMmyJia, ypaBHEHHUE XHUMHYECKOMH
peakiuu — MPHU PEIICHHH Y4YeOHBIX IO3HABATEIbHBIX M TMPAKTHYCCKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAay4YHOrO MO3HAHUSA BEUIECTB M XMUMHUYECKHX
peaKiuu;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHUS M TMPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM U TPOEKTHOU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
[IOMCKY METOJOB pELICHUS NPAaKTHYECKUX 3a7ay, I[PUMEHECHHUIO pPa3JIMYHbIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HWCTOYHHMKAX WHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IUYHBIX BHIOB U (HOpM
MPEICTABIECHUS, KPUTUYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNBOCTb;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

OpuoOpeTaTh OMNBIT HCMOIb30BAHUSA HHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  TpeACTaBiICHUS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMUYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYyIibl, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJIsTHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXJAaeMOM TeMbI B XOJ€ Majora u/uiu
JTUCKYCCUH, BBICKAa3pIBaTh  HUJeH, (QOpPMYyJIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pe3yJbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBINOJIHEHUH
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYTEM COIJIACOBaHUS MO3UILIMI B
X0J1e 00CYX/ICHUSI 1 0OMEHAa MHCHUSIMU.

OBJaeHne yHMBEPCAJIbHBIMY PeryJATHBHbIMH JIeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYILUECTBIISITh CBOIO TO3HABATEIbHYIO
NEATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBaTb M IO MEpE
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJIHEHUH Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN CcHoco0 MX pelIeHHs C y4€TOM IOJYYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI
10 KITACC

[IpenmetrHbie pe3ysibTaTbl OCBOEHHS Kypca «OpraHudeckass XuUMMSD)
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KyJAbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOMINE TOHATUS (XMMUYECKUH DJIEMEHT, aToM, JJEKTpOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyiia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIJIEpOJIHBIN CKeleT, (QyHKIUOHAIbHAs TpyIIa,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN DS, TOMOJIOTH, YTJIE€BOAOPOIbI,
KHUCJIOPOJ W a30TCOJAEPKAILlMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa, 3aKk0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAX, COCTaBe, IMOJYyYCHUH U
0€30MacCHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY H
PAKTUYECKON J1eITeTbHOCTH YEJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE MPU3HAKU TMOHATHA,
yCTaHABIMUBATh MX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpPMHPOBAHHOCTh YMEHUW HCIIOJIIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYECKMX BEIIECTB M ypPAaBHEHWM XWMHUYECKHX  PEAKIIHH,
M3rOTaBIIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJIA WILTIOCTpPAIUU UX
XUMHUYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHWYECKMX BEUIECTB IO HUX COCTaBy U CTPOEHUIO K OMNPEAeIEHHOMY
KJIACCy/Tpynne COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUWHEHHUS), [1aBaTh UM Ha3BaHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTMEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIWICH, alleTHJICH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHOoN, (popManbaeruy, ameTaabIeTu/l, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTA, CTE€ApPUHOBAsI KUCIIOTA, IIH0K03a,
bpyKTO3a, Kpaxmal, MeJIT0a03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BELIECTB;

chOpMUPOBAHHOCTh  YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue U XUMHUYECKHME CBOWCTBA THUIMYHBIX MPEICTABUTEICH pPa3IUUYHBIX
KJIaCCOB OPTraHMYECKHUX BEIIECTB (METaH, 9TaH, JTUJICH, MPOIUJIEH, aleTUJICH,
Oyranuen-1,3, metmnOyranuen-1,3, GeH30J, METAaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAs M YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSMH COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
CeIpbsi  (HepTh, TNPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMepepaboTKu U
MPaKTUUECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOJYKTa
peakiMu 10 W3BECTHBIM Macce, 00BEMY, KOJWYECTBY OJJHOTO M3 HCXOJIHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU BEIIECTB U
XUMHUYECKUX SIBICHUN (HaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIEITUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
oCyJIol U J1TabOpaTOpHBIM 000pYyJAOBaHUEM, a TaKKe IpaBuja OOpaIICHHS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIIOTHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUsI OPTraHUYECKUX BEIIECTB IPU HArPEBAHUU, ITOJTYyUCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIECTB, JCHATypalus OEIKOB NMPH HArpeBaHWH, I[BETHBIC PEaKIUHU OEIKOB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKA O€30MaCHOCTU TMpU OOpallleHuH C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHWEM, TMPEACTABISTH PE3YIbTATHI
XUMHUYECKOTO HKCIIEpUMEHTa B (OpMe 3amucu YpPaBHEHUW COOTBETCTBYIOIIUX
peakiuii u (GopMyIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uHpopMalMIO, TMOJIy4YaeMyl H3 pPa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JEHCTBUA Ha KHUBbIE OPraHUW3Mbl OMNPENEIAEHHBIX OPraHHMYECKHX
BEIIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumMepax crnocoObl
YMEHBIICHUS] W MPEJOTBPALEHUST HX BPEIHOTO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0OyYaromMXCsA C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  cAenbIX M cl1aboBUIAIIMX OOyYaroUuXcs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMUYECKUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynbTaThl OCBOCHMsS Kypca «OOImas ¥ HeopraHuveckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, POJM XHUMHU B TO3HAHUHU SBICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUS, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIETKa,
TAMNBl ~ XAMUYECKUX  PEAKIMHA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHYECKOW PEaKIMyi, XUMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE INMOHUMAHUS MPUUYUHHOCTH U
CHCTEMHOCTH XHUMHYECKUX SBJICHUN, (PAKTOJOTMYECKHUE CBEJICHHS O CBOWCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATUSA NPHU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO0 CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHil,
cuctematuueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Ta3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETaIlIEHasl U3BECTh, MUThEBAs CO/A, IUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHHUSAX Pa3JIMYHOTIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAsl, MOHHAs, METa/NINYECKasi, BOJOPOJHAS) B COCAUHEHUSIX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPraHMYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHU YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeaeiIéHHOMY KJaccy/Trpymnre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KUCJIOTBI, aM(OTEepHbIE THIPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKphIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATH €70 CUCTEMATU3UPYIOLLYI0, O0OBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb 3JEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX 3JeMeHTOB 1—4 mnepuonos Ilepnoanueckoii CUCTEMBI
xuMH4Yeckux djemeHtoB JI. M. MenneneeBa, HCIONb3ysl HOHATHSA «S-, P-, d-
JJIIEKTPOHHBIE opoutainy, «OQHEPreTUYECKUe YPOBHU, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
1o nepuoaaM u rpynnam llepuoguueckoit cucteMbl XUMHYECKUX 3j1eMeHToB . 1.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh (ONHCHIBaTh)  oOmIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYILIECTBOBAHUE TEHETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHs KJIACCU()ULIMPOBATH XUMHUYECKHUE PEAKIHH 10
pa3IuYHBIM NpPH3HAKaM (YUCIy M COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c()OPMHPOBAHHOCTh YMEHHUW COCTABIISITH YPABHEHHUS pEaKUUW pPa3IMYHbIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAaKLIM MOHHOTO OOMEHa, YYUThIBas
YCJOBHS, ITPU KOTOPBIX ITH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWMYECKHX BEIIECTB, PACIO3HABATH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HEOPTAHMUCCKHX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  pPacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CHOPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOTO TIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIb30BAaHUEM
TOHSITHSI «MaccoBasi JIOJI BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMA ra30B IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0BEMY OJHOTO U3 YYAaCTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChI
BEIIECTB, MPEBPAICHUS U COXPAHEHUS YIHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIO/IaTh MpaBUiIa MOJIb30BAHUS XUMHUYECKOM
oCcyJIol U J1TabopaTOpHBIM 000pYyJAOBaHUEM, a TaKKe IpaBWja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3oKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTIPEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHUKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIlnH,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pPEaKIMu Ha CyibdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCICPUMEHTATBHBIX 3a/1a4 IO
temaM «Metamie»y U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 00OPYIOBAHHEM,
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (POPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TONy4aeMyK) U3 pPa3HBIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecoo0pa3Horo MoBEJAeHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B LEAX
COXpaHEHHUs] CBOETO 3/I0pPOBbsi M OKpPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JCHCTBHS Ha KMBBIC OPTaHU3MbI ONPEICIEHHBIX BEIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIICHHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3JICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL CJIETIBIX W CIA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHS OPTaHUYECKUX COeTMHEHUH A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3znea 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIIEBOIOPOIBI — aJTKAHBI 2
99 HenpenenbHbie yriieBo1OpOabl: AJIKEHBI, 6 1
AJKaJUEHBbI, AJIKUHBI
2.3 ApomMaTHYEeCKHE yTIIeBOIOPOIbI 2
24 [IpupoiHbIE UICTOYHUKH YIJIEBOJOPOIOB U 3 1
UX nepepadoTka
Uroro no pazneny 13
Paznen 3. Kucsopoacoaep:kanue oprannvyeckue coeuHeHust
3.1 Cruptsl. DeHon 3
3.9 Anpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
Crnoxubie 3¢upsl
3.3 VrneBoasl 3 1




Hroro no pazneny

13

Pa3znen 4. A3oTcoaep:kamme opranHnyeckue coeuHeHus1

4.1 AmuHbl. AMHUHOKHUCIIOTHI. benku 3
Hroro mno pazueny 3
Pa3zpnen S. BoicOkOMOJIEKYISIPHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctemMa XMMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOroo0pasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro no pazgeny 13
Paznea 2. Heoprannueckasi xumusi
2.1 Merabl
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIllECTB
Uroro no pazaeny 17
Paszgea 3. Xumus u ;Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTnueckue op
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcsbl
1 [Ipeamer opraHn4eckoil XUMHH, €€ 1 bubnuorexa [JOK
BO3HUKHOBEHHE, PA3BUTUE U 3HAUEHUE https://myschool.edu.ru/
Teopust cTpoeHUsT OpTaHUIECKUX
2 coequnennii A. M. bytneposa, eé 1 bubmmorexa [TOK
v DYTICpOBa, https://myschool.edu.ru/
OCHOBHBI€ TTOJIOKEHUS
[Ipencraienue o Kiaccuuxanuu
3 oprannveckux Beniects. Homenkiarypa 1 bubnuoreka [IOK
(cucTemaTuyeckas) U TpPUBUATIBHBIC https://myschool.edu.ru/
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnunoreka [JOK
TOMOJIOTUYECKUH PsJT https://myschool.edu.ru/
5 MertaH u 3TaH — OpocTeume 1 bubnnoreka [JOK
MPEJICTABUTEIN aJTKaHOB https://myschool.edu.ru/
. bubmuoreka [JOK
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEHIINE 1 bubnuoreka [JOK
MPEICTaBUTENM aJTKEHOB https://myschool.edu.ru/
3 IIpaktuyeckas padora Ne 1. «Ilomyuenue 1 1 bubnuoreka [IOK
ATUJICHA U U3YUYEHUE €r0 CBOKCTBY https://myschool.edu.ru/
9 Ankanuensl. byraguen-1,3 u 1 bu6mmoreka [JOK

MeTunoyTanuen-1,3. Ilonyuenue

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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CUHTETUYECKOIO KayuyyKa U PE3UHBI

AJIKUHBI; COCTaB U OCOOEHHOCTH
CTpOGHI/Iﬂ, FOMOJ’IOFI/I‘-IGCKI/Iﬁ p?[II.

bub6mmoreka [{OK

10
AlleTUsIeH — MPOCTEeUIINiA https://myschool.edu.ru/
MpEeACTaBUTEb ATKUHOB
11 Beruncnenus o ypaBHeHHIO bubnuorexa [JOK
XUMHYECKON peaKkuu https://myschool.edu.ru/
12 Apenbl: 0eH3011 ¥ TOIyoJl. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://myschool.edu.ru/
13 I'eneTnueckas cBs3b yIII€BOJAOPOIOB, bubmuorexa [JOK
MPUHAJISKAIINX K Pa3JIMYHBIM KJ1accam https://myschool.edu.ru/
IIpupoaHrle HCTOYHHUKHU YIJIEBOIOPOIOB:
14 4 pI/I pOI[HI)II\/'I ras " oIl TIZZIC Heq)Tl:IHLIe bubmorexa LOK
pHp y . https://myschool.edu.ru/
rasbl, He)Th U IPOYKTHI €€ mepepaboTKu
ITpupoaHbIle HCTOUYHUKH YTIIEBOIOPOIOB:
15 i pI/I poLLHLIfI ras " Ioil TIZI:IC He(bTI:IHLIe bubmorexa LOK
pHp y B https://myschool.edu.ru/
rasbl, He)Th U MIPOJYKTHI €€ mepepaboTKu
16 KontpospHas padoTa mo pasueny bubnuoreka [JOK
«YTIIeBOAOPOIBD) https://myschool.edu.ru/
17 [IpenenbHbIe OJHOATOMHBIE CIIUPTHI: bu6mmoreka [JOK
METaHOJI U 3TaHoJI. BoiopoiHas cBs3b https://myschool.edu.ru/
18 MHOroaToMHbIE CIIUPTHI: ATUICHTIIUKOIb bu6mmoreka [JOK
U TIMLEPUH https://myschool.edu.ru/
deHoJ1: cTpoeHrue MOJIEKYJIBI,
P 4 N bubmuoreka [JOK
19 (dbu3nuecKkrue U XUMUYECKUE CBOMCTRA,
https://myschool.edu.ru/
MIPUMEHEHHE
20 Anbrerupl: GopManbIaerua u bubnuorexa [IOK

alcTaabACTU . AI_ICTOH

https://myschool.edu.ru/
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OaHOOCHOBHBIE NPE/IEIIbHBIE

bubmuoreka [JOK

21 KapOOHOBBIE KHUCIIOTHI: MypaBbUHAS U
p yp https://myschool.edu.ru/
YKCyCHast
29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa bubnuorexa [JOK
pacTBOpa YKCYCHOM KHCIOTBI» https://myschool.edu.ru/
CreapuHoOBas U OJEMHOBAsT KUCIOTHI, KaKk
23 MIPEICTABUTENHN BBICIINX KapOOHOBBIX bubmmorexa LOK
p p https://myschool.edu.ru/
KHCJIOT
24 Mpbuta Kak COJTH BBICIIUX KapOOHOBBIX bubnuotexa [JOK
KHCJIOT, NX MOIOIIEE JCHCTBIE https://myschool.edu.ru/
CnoxHsle Y$UpBI KaK IPOU3BOIHEIE
25 Ka 60HOBHE) KII/)ICJ'IOT FII/I) 0JIN3 bubmorexa [TOK
p - P https://myschool.edu.ru/
CJIOXKHBIX 3(pupoB
26 Kupsl: ruiponns, npuMeHeHue, bubnuoreka [IOK
OuroJorYecKasi posib )KUPOB https://myschool.edu.ru/
VYTreBobl: COCTaB, KiIacCU(pUKAITHSI.
. bu6mmoreka [JOK
27 Baxneiimme npeacTaBuTeu: TIIIOK03a,
https://myschool.edu.ru/
(dbpykTo3a, caxapo3a
28 Kpaxman u nemirono3a Kak OpupoHbIe bubnnoreka [JOK
MOJIUMEPDI https://myschool.edu.ru/
KounTtponsHasg padora 1o pasze
29 «Kncio 0JICO pe JKalle z FaHH}‘IleCKI/Ie bubmorexa LIOK
poACOACPAI p https://myschool.edu.ru/
COEIUHEHUS
bu6mmoreka [JOK
30 AMUHEBI: METUJIAMUH U aHUJINH
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE
bu6mmoreka [JOK
31 OpraHUYECKUE COECAUHEHUS, UX

OMOJIOrHMYECKOE 3HAUCHHE. Ilentunpl

https://myschool.edu.ru/
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32 benku kak npupoHbIe 1 bubmorexa [IOK
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS https://myschool.edu.ru/
33 OcHOBHBIE TOHATHUSL XUMUHU 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COCJUHEHUN https://myschool.edu.ru/
OcCHOBHBIE METO/IbI CUHTE3a
. bubnuorexa [JOK
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
https://myschool.edu.ru/
[ImacTmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 XUMUYECKUH dJIeMEHT. ATOM. 1 bubmmoreka [{OK
DneKTpoHHas KOHPUTypaIus aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u [lepuoanueckas

5 cucTeMa XuMu4eckux siaeMmenToB /I, W. 1 bu6moreka [IOK
MenneneeBa, UX CBSI3b C COBPEMEHHOU https://myschool.edu.ru/
TEOpUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHUX JIEMEHTOB M UX COCTMHCHUI

3 10 TpyIIaM U rnepuojaM. 3HauYeHUe 1 bubnuoreka [IOK
MEPUOIMYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xumuueckux amemenToB .M. Mengeneesa
B Pa3BUTHHU HAYKHU
CrpoeHue BelecTBa. XUMHYECKas CBA3b,

R bu6mmoreka [IOK
4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1
N https://myschool.edu.ru/
KOBAJICHTHOM CBs13U. BogopoaHas cBs3b
BasleHTHOCTB. DIJIEKTPOOTPHUIIATEILHOCTD.

5 Crenenb okucneHus. Bemecrna 1 bubmuoreka [JOK
MOJIEKYJISPHOI'O U HEMOJIEKYJISIPHOTO https://myschool.edu.ru/
CTPOEHUSA
[lonsiTHE O AMCHEPCHBIX CHUCTEMaX.

bu6mmoreka [JOK
6 HctruHHbBIE U KOJIOUHBIE PACTBOPBIL. 1

MaccoBas 1015 BelllecTBa B pacTBOpC

https://myschool.edu.ru/
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Krnaccudukaius 1 HOMEHKIATypa
HEOPraHWYECKUX COCIMHEHHUMN.

bub6mmoreka [{OK

;
I'eneTnueckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILIECTB, PA3JINYHBIX KJIACCOB
Krnaccudukarus XuMIUYeCKUX PEeaKIHid B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.

bubmmoreka [IOK
8 3aK0oH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TIPU
XUMUYECKUX PEAKIUIX

9 CkopocTtb peakiuu. OOpaTrMble peakiuu. bubnuoreka [IOK
XUMHYECKOE pPABHOBECUE https://myschool.edu.ru/
[IpakTueckas padota Ne 1. «Bausiaue

bu6moreka [IOK
10 pa3IUUYHBIX (PAaKTOPOB HA CKOPOCTH
. https://myschool.edu.ru/
XUMHUYECKON peaKInm»
DNEeKTPOIUTUYECKAs JUCCOLHAITHS.
[TousTre o BogopoaHOM mokasarese (pH)
bu6mmoreka [JOK
11 pactBopa. Peakunu noHHoro oOMeHa.
https://myschool.edu.ru/
I'unponu3 opraHuyecKux u
HEOPraHNUYECKUX BEILEeCTB
OKHCAUTENEHO-BOCCTAHOBUTEILHBIC
bubmuoreka [JOK
12 peakuuu. [ToHsTHE 00 BMIEKTpOIH3E
N https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB CoJieit

13 KonTponbHas pabota no pazzaeny bubnunoreka [JOK
«TeopeTrnyeckue OCHOBBI XUMUN» https://myschool.edu.ru/
Mertanibl, uX MOJOKEHUE B
[lepuoanueckoii cucTreMe XUMHUYECKUX

p bu6mmoreka [JOK

14 snemenToB JI. . MeneneeBa u

0COOCHHOCTH CcTpoeHus aroMoB. OOmne
(du3nUecKrue CBOWCTBA METAJIJIOB

https://myschool.edu.ru/
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CrinaBel METaJUIOB. DJIEKTPOXUMUYECKUI

bubmuoreka [JOK

15 .
Ps HAIPSKEHUN METalIoB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAKHEHIITUX
. . . bubnuorexa [JOK
16 METaJUIOB (HATPUH, Kaui, KaJblui,
N 9 . https://myschool.edu.ru/
MarHui, aJIOMUHUN) U UX COSIMHEHUN
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bubmmoreka [IOK
COEMHEHUI https://myschool.edu.ru/
18 XuMHUYeCcKHe CBOMCTBA IIMHKA, JKeJie3a U UX bubmmoreka [{OK
COEAMHEHUI https://myschool.edu.ru/
[IpakTnueckas pabota Ne 2. "Pemenue
bu6moreka [IOK
19 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME
| https://myschool.edu.ru/
«Metamb»
Hewmeranmsl, ux moioxxeHue B
20 [Tepuonuueckoil cucteMe XUMUYECKUX bu6mmoreka [IOK
anemeHToB J. . MenaeneeBa u https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHS aTOMOB
du3nyecKkue CBOMCTBa HEMETAIIOB.
bu6mmoreka [JOK
21 AnoTponusi HeMeTauIoB (Ha IpuUMeEpe
https://myschool.edu.ru/
KHCJIOpoJia, cepbl, (hochopa u yriiepoaa)
99 XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U bubnuoreka [JOK
HUX COEINHEHUI https://myschool.edu.ru/
93 XUMHYECKUE CBOMCTBA a30Ta, (pocodpa u bubnunoreka [JOK
HUX COEINHEHUI https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA yTJIEpOo/ia, KPEMHUS bubnmuoreka [JOK
U UX COeIUHEHUU https://myschool.edu.ru/
o5 [IpumeHeHNne BaKHENIINX HEMETAJUIOB U bubnuoreka [IOK
HUX COeINHEHUI https://myschool.edu.ru/
26 O06o01IeHre U cCUCTEMAaTH3aIus 3HaHUH 110 bubmuoreka [JOK
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TteMme «Hemeramny. Beruncienus mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACUETHI

https://myschool.edu.ru/

[Ipaktuyeckas padora Ne 3. «Pemenne

bub6mmoreka [{OK
27 JKCIIEPUMEHTANIBHBIX 3a/]1a4 110 TEME 1
" " https://myschool.edu.ru/
Hemetamnst"»
KonTponbHas pabora o temam bubnuorexa [JOK
28 1
«Metamb» 1 «HemeTammby https://myschool.edu.ru/
Heoprannueckue u opraHmvecKue
bu6moreka [IOK
29 KuCIoThl. Heoprannyeckue n 1
https://myschool.edu.ru/
OpraHWYECKHUE OCHOBAHUS
AMdoTepHbIE HEOPTaHUIECKUE U
30 OpraHnveckue coeqruHeHus. [ 'enernueckas 1 bubnuoreka [IOK
CBSI3b HEOPraHUYECKUX U OPTaHUYECKHUX https://myschool.edu.ru/
BCIICCTB
Ponb xumuu B oOecrieueHIn
31 AKOJIOTMYECKOM, SJHEPTreTUUECKON 1 1 bubnnoreka [JOK
MUIIEBON OE30MaCHOCTH, Pa3BUTHHU https://myschool.edu.ru/
MEIUITUHBI
IIpencrasnenus 00 00IIMX HAYUYHBIX
32 HpI/IH WIIax II OMBIHJJ'IGHHOFO}II'IOJ'I YEHHUS 1 bubmorexa HOK
p u“ p y https://myschool.edu.ru/
Ba)KHEUIIINX BEIIECTB
33 YemoBek B MUPE BEIISCTB U MaTSPUAJIOB 1 bubmorexa HOK
pe et p https://myschool.edu.ru/
bu6mmoreka [JOK
34 XuMHS U 30POBbE YEIOBCKA 1
7P https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., O0611ecTBO ¢ OrpaHUYEHHOM
oTBeTCTBEHHOCTHIO «JJPODA»; Akiinonepnoe odiectBo «M3narenscTBo
«IIpocBemenue»

* Xumus, 11 xknace/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUUYCHHOM
O0TBETCTBEHHOCTHIO «[[PODAY; AkiinonepHoe o01iectBo «M31aTenbcTBO

«HpOCBGIIICHI/IC»

METOANYECKHUE MATEPHUAJIbBI AJISA YUUTEJA
O.C.I'abpuensn, I'.I.JIsicoBa «Xumus Metoanueckoe nmocooue — 6a3oBbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mast XumMus B TeCTax, 3a7a4ax,
ynpaxkaeHusx. 11 kimace» — M.: [Ipoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KoHnTponbsHbie 1 mpoBepoUYHbIe paObOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
Hacronpnas kaura quis yaurens». Hacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.T".JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronpnas kaura mist yantensi». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I'.OcTtpoyMoBa «3agauu no XUMuu u



crocoObl ux pemeHus» - M.: «/lpoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc moypouHble MIaHbl IO Y4€OHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuurens 2018roa.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 ximacey», - M.:
Oxk3ameHn, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoyMOB « XMUMUYECKHI IKCIIEPUMEHT B TIKose 11

kiace»; - M.: Ipoda. — 2019 rox.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://www.chemnet.ru I"azeta « Xumus» 1 callT s yuuTens «5 uay Ha ypok
XUMUN

http://him.1september.ru Enunas komnekuus L{OP: [IpeamerHas KoJeKuus
«XuUMU»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o61ieo0pa3oBaTebHOTO
nopTasa

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

http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB 10 XHMHH
http://chem.rusolymp.ru Opraandeckast XuMus: JICKTPOHHBIA YISOHUK IS
CpEIHEN IIIKOJIbI

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



http://www hemi.nsu.ru OTKpbITBIN KOJUTEK: XUMUS
http://www.chemistry.ru luctaniiuoHHast OJUMITHAAA 110 XUMUU:

TEJIEKOMMYHHMKAIIMOHHBIM 00pa30BaTeNbHbINA IPOEKT






