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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha YpPOBHE cpeaHero oOiero oOpa3oBaHMS
pa3zpaborana Ha ocHoBe DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3
«O6 obOpazoBanuun B Poccwuiickoit ®enepanun», TpeOOBaHUN K
pesyibTaTaM oOcBoeHus (emepanpbHO 00pa30BaTENIbHON MPOTPAMMBI
cpeadero oOmero o6pazoBanus (POII COQO), npencraBiIeHHBIX B
®denepaabHOM TroCyIapcTBEHHOM oOpa3oBarenbHoM crtangapre COO, c
yuérom Konnenmuu mnpenonaBaHusi y4eOHOro mnpenMera «XHUMHS» B
oOpa3oBarenbHbIX opranuzanusix Poccuiickoit @enepaiuu, peaau3yomux
OCHOBHBIE 00pa3oBaTeNIbHbIE MPOTPaMMBbI, M OCHOBHBIX IOJIOKECHHI
«Crpareruu pazsutus BocnuTanus B Poccuiickoit @enepaiiuu Ha Nepuo
1o 2025 roga» (Pacnopstxkenue IlpaButensctBa PO ot 29.05. 2015 Ne 996
-p.)-

OcHOBY MNOAXOAOB K pa3padOTKe MporpaMMbl MO XHMHH, K
ompeaeneHuto oOmieil crpaterun oOydeHHs, BOCHUTAHUA U Pa3BUTHUSA
oOyyJaroruxcsi cpeacTBamMu ydyeOHoro mnpenmera «Xumus» s 10-11
KJIACCOB Ha 0a30BOM YPOBHE COCTABWJIM KOHIIENTYaJbHbIC MOJOKECHHUS
dI'OC COO o B3auM000YyCIOBIEHHOCTH LENEH, COAEpKaHusl, pe3yIbTaTOB
0o0y4eHus ¥ TpeOOBaHUM K YPOBHIO IIOJITOTOBKH BBIITY CKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJy4aeMoe BBIITY CKHUKAMU
o011eo0pa3oBaTeabHON OpraHu3allini, IBISETCS HEOThEMIIEMON YacThIO X
oOpa3zoBaHHOCTU. OHO CIYXKUT 3aBEepLIAIOIIMM 3TAllOM pealn3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH,
NPUCYIINX IEJIOCTHON CUCTEME XUMUYECKOTO 00pa3oBaHus. DTU EHHOCTU
KacaloTCs MO3HAHUs 3aKOHOB MPHUPOJbI, (POPMHUPOBAHHUS MUPOBO33PEHUS U
oOmmelt KyJbTypbl YeJIOBEKa, a TaKXe JKOJOTUYECKU OOOCHOBAHHOTO
OTHOLIEHHUS K CBOEMY 3IOpOBBIO WM MPUPOJHOU cpene. Peamusyercs
XUMHUYECKOEe 00pa3oBaHHE OOYYaIOIIMXCS HAa YPOBHE CpeaHEro oOIlero
00pa3oBaHMs CPEICTBAMHM YYEOHOro mpeaMera «XuMUus», cCoIepKaHUue U
IOCTPOEHUE KOTOPOIO ONpPENENEHbl B IIpOrpamMme IO XMUMHH C Y4ETOM
cnenuUKd HAyKd XHUMHH, €€ 3HAueHUS B IO3HAHUM TPUPOJBI U B
MaTepUaJIbHOM >KM3HM OOLIECTBA, a TaKXKe C Y4YETOM OOIIMX Leled u
OPUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oomero oopasoBanus B Poccuiickoit deneparuu.



XUMUSL KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK HUIpaeT 0coOyro
poJib B COBPEMEHHON [MBUJM3AIlMM, B CO3JaHUU HOBOM  Oa3bl
MaTepUAIbHONW KyJnbTypbl. OHa BHOCHUT CBOW BKJad B (opmMupoBaHHE
pallMOHAIIBHOTO  HAY4YHOTO  MBINUIEHUS, B CO3JaHHUE  IEJOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHUpE KaK O €IMHCTBE NPHUPOAbl U
YyeJjoBeKa, KOTopoe QopMmupyercs B XHMHUM Ha OCHOBE IOHMMAaHUS
BEIIECTBEHHOI'0 COCTAaBa OKPYXAIOUIEr0 MHUpPa, OCO3HAHMS B3aUMOCBS3U
MEXIY CTPOSCHHEM BEIECTB, MX CBOWCTBAMH U BO3MOXXHBIMHU O0JACTSIMHU
IPUMEHEHMUSI.

TecHO B3aMMOAECUCTBYS C IPYTMMU €CTECTBEHHBIMU HAayKaMH, XUMHS
cTaja HEOThEMJIEMOM 4YacTbl0 MHUPOBOM KYJbTYpPhl, HEOOXOIUMBIM
YCIOBHEM YCHENIHOTO TpyJa H JKU3HW KaXJOro dWieHa oOIecTsa.
CoBpemeHHass XUMHUA KaK HayKa co3uAaTelibHas, KaKk HayKa BBICOKHX
TEXHOJIOTUI HaIlpaBjeHa Ha pelieHue riao0anbHbIX MPOOJIeM YCTOWIMBOTO
pPa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, DSHEPrETUYECKOM, IHUILEBOW,
AKOJIOTMYECKON O€30MaCHOCTH U OXPaHbI 3JJ0POBbSI.

B cooTBercTBHM ¢ 0OMIMMHY TIEISIMH ¥ TIPUHITMIIAME CPETHETO OOIIETOo
oOpazoBanus conepkanue mnpeamera «Xumus» (10-11 kmaccwl, 6a30BbIiI
YPOBEHB U3Y4YECHUS) OPHUEHTUPOBAHO MIPEUMYLIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJTOTOBKY OOYYarOIIMXCs, HEOOXOAUMYIO WM IS
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUYEHUS B
KU3Hb COIMyMa, MPOJIOJDKCHUSI 00pa30BaHMUs B Pa3IMYHBIX OOJACTIX, HE
CBSI3aHHBIX HEIOCPEIACTBEHHO C XUMHUEN.

CocTaBnsomUMH TpeaMeTa « XUMHUs SIBISIIOTCA 0a30BbIE KYpPChl —
«Oprannueckas Xxumusi» U «O011as 1 HeOpraHuUecKass XUMUs», OCHOBHBIM
KOMIIOHEHTOM COJEpP>KaHUSI KOTOPBIX SIBJISIOTCA OCHOBBI 0a30BOM HAYKHU:
CHUCTEeMa 3HAaHWI MO0 HEOPraHWYECKON XMMHUHU (C BKJIIOYEHHUEM 3HAHHUI U3
0011e XuMHUK) U OpraHudecKor XumMuu. @opMHUpPOBAHUE TAHHOW CHCTEMBI
3HAHUW TNpU  U3YYEHUH TpeaMeTa  00eCreyuBaeT  BO3MOXKHOCTH
pacCMOTPEHHUsI BCEr0 MHOTO00pa3us BEIIECTB Ha OCHOBE OOIIUX MOHSITHH,
3aKOHOB ¥ TEOPUU XUMUHU.

CrpykTtypa comepkanusi KypcoB — «Opranudeckas Xumus» u «Oo1ras
U HeopraHuyeckass Xumus» cHOpMHUpOBaHA B IporpamMme MO XUMHUHU Ha
OCHOBE CHCTEMHOI0 TMOJX0Ja K H3Y4YEHHIO Yy4eOHOro marepuaia Hu
00yClOBJI€HA MCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha



ONIPENECIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHUYeCKOU
XMMHUHU BENIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKON TEOpUHU
CTPOEHHSI  OPraHMYECKMX  COCIMHEHHWM, a TaKXke Ha  ypOBHE
CTEPEOXMMHUYECKUX U JIEKTPOHHBIX IIPEJACTABICHUN O CTPOSHHUU BEILECTB.
Cenenus 00 M3ydaeMbIX B Kypce€ BEIIECTBax MAIOTCS B Pa3BUTHU — OT
YTJIEBOJIOPOJIOB JO CJIOKHBIX OHOJIOTHYECKH aKTUBHBIX COeIuHEHMI. B
Kypce€ OPraHMYeCKOM XUMHUM MOJy4aloT pa3BUTHE CHOPMUPOBAHHBIE Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30BaHus MePBOHAYAIBHBIC MTPEACTABICHUS
0 XUMHYECKOM CBS3M, KJIacCCU(DHUKAIIMOHHBIX TMpU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIIUH.

[Ton HOBBIM YTrJIOM 3peHHUS B MpeaMeTre «XUMHs» 0a30BOro ypoBHS
paccMaTpUBaETCA U3YUYCHHBIA HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTtepran M (aKTOJIOTHYECKUE CBEJICHUS O BEIIECTBAX M
XUMHUYECKOM peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOmas wu
HEOPraHU4YecKass XUMHUs OOyYarolUMCsl MPEIOCTaBIISIETCS BO3MOXKHOCTD
OCO3HATh 3HAYCHHE TMEPUOJAMYECKOrO0 3aKOHA C OOIIETEOPETUUYECKUX WU
METOJ0JIOTUYECKUX MO3UIINHI, ITy0’Ke MOHSATh MCTOPUYECKOE H3MEHEHHUE
GyHKIIMHA 3TOr0 3aKkoHA — OT o00oOmamwIIeii 10 OOBSCHAIONIEH U
MIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaXKHEHIIMX BEIIECTBAX, MX COCTaBeE,
CTPOEHHH, CBOMCTBAX M MPUMEHEHUH, & TAKKE O XHUMUUYECKUX PEAKIUAX,
UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs JIOMOJHseTcs B Kypcax 10
u 11 KJ1accoB 3JIeMEHTaMu COJIEpKaHUsI, UMEIOIIMMU KYJIbTYpOJOTrHYECKU
U TIPUKIAJHONW XapakTep. OTH 3HAHUA CHOCOOCTBYIOT ITOHHMAHHIO
B3aUMOCBSI3M XHMHUU C JPYTMMU HayKaMH, pAacCKpbhIBAIOT €€ poib B
MO03HABATEIILHON U MIPAKTUYCCKOMN NEATETLHOCTH YEIOBEKA, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHUS K TPOIIECCY TBOpUYECTBA B 00JACTH TEOPUU U
MPAKTUYECKUX  NPUIOKEHUM  XUMUHU, IIOMOTAIOT  BBIIYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMax,
CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIUBATh HHPOPMALUIO U
MPUMEHATHh €€ I MOMNOJIHEHUS 3HAHWW, PEUICHUS WHTEIJIEKTYalbHbBIX U
DKCIIEPUMEHTAIIBHBIX HCCIEAOBATEIbCKUX 3alad. B 1menom coxepxkanue
y4eOHOro npeaMeTa « XUMUs» JaHHOTO YPOBHSI U3y4YEHUSI OPUEHTHUPOBAHO
Ha (QopMHUpOBaHUE Yy OOYYAIOIIUXCSA MHUPOBO33PEHUYECKOW OCHOBBI IS
noHuManus Quiocopckux wuae, TaKUX Kak: MaTepHaIbHOE E€IUHCTBO



HEOPraHWYECKOTO W OpPraHUYeCcKOro Mupa, OO0YCIOBIEHHOCTh CBOWCTB
BELECTB UX COCTAaBOM M CTPOECHHUEM, ITO3HABAEMOCTb NPUPOIAHBIX SIBICHUI
yTEM DKCIIEPUMEHTA U PEUICHUS MPOTUBOPEUNN MEXKTy HOBBIMH (haKTaMu
U TEOPETUYECKUMHU MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PELICHUH
AKOJIOTHYECKUX MpoliieM, a Takke mpodiemM cOepexeHus: IHEPreTUIECKUX
PECYPCOB, ChIPbS, CO3JJaHUSI HOBBIX TEXHOJOTUN U MaTEpPHAJIOB.

B mane pemieHus 3ajady BOCHUTAHUSA, Pa3BUTHS M COLMAIA3ALUU
oOydJaronuxcst TMPUHATBIE MPOTPAMMOM MO XUMHUU  TOJIXOIbI K
ONPENEIICHUIO COAEPKaHUs M TOCTPOCHHS MpEeAMETa IMpPeyCMaTpUBarOT
dbopMHpOBaHUE YHUBEPCATBHBIX YUYEOHBIX NEHCTBUM, MMEIOLUX 0a3z0BOe
3HAUYEHHUE I PA3NMYHBIX BUJOB JEATEIBHOCTH: pPEHICHUs MpolieMm,
noucka, aHaimm3a U 00paboTku uHOOpPMALUU, HEOOXOJUMBIX IS
IpUOOpPETEHUS OMbITa MPAKTUUECKON U UCCIIEI0BATENIbCKON e TEIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUU XUMUHU.

B npakTuke npenopaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus, TaK MU HA YpOBHE CpeaHero ooliiero oOpa3oBaHUs, MpU
ONPENCICHUN  COACPKATEIbHOM  XapaKTEPUCTHKH LEJIEed  U3YYCHUS
npeaMeTa HaIpaBJICHHEM MEPBOCTENEHHOW 3HAYMMOCTH TPAIULMOHHO
npu3Haércs (OpMHpPOBAHHE OCHOB XUMHUYECKOM HAayKH Kak oO0JacTH
COBPEMEHHOTI'0 €CTECTBO3HAHMS, TPAKTUUYECKON JEATEIIbHOCTH YEJIOBEKA U
KAaK OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOIUYECKON TOUKH
3peHUs TaKOM TMOJAXOJ K ONPENCICHHUIO LEJNEd W3YYEHHsS IpeameTa
SIBJISIETCSI BIIOJIHE OITPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHMUS TJIABHBIMU LEIAMH W3YYCHHUS
npeamera « Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) sBISIOTCSA:

e (opMupoBaHHE CHCTEMbl XHMHUYCCKHX 3HAHWA KaK BaKHEHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B OCHOBE
KOTOpOM JIeKaT KItOUeBbIe MOHATUS, (GyHAAMEHTAIbHBIE 3aKOHBI U
TEOpPUU XHUMHUHU, OCBOCHUE SI3bIKa HAyKH, YCBOCHHWE M IMOHUMAaHHE
CYIIHOCTH JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKkTepa
03HAKOMJIEHUE C UICTOPUEHN UX PAa3BUTHUS U CTAHOBIICHHUS,

e (QopMupoBaHuE W pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX
MO3HAHUS BEUIECTB M XUMUYECKUX pEaKIMil, HEOOXOAUMBIX ISt
OpUOOPETEHHS] YMEHHUI OPUEHTUPOBATHCSI B MUPE BEIIECTB U



XUMUYCCKUX  SBJICHUH, MMEIOMUX MECTO B MpUpPOJaE, B
MPAKTUYECKOW U MOBCEIHEBHOW JKU3HU;

e pa3BUTHE YMEHHH ¥ CIOCOOOB JESITEIBHOCTH, CBS3aHHBIX C
HAOJIIOICHUEM U  OOBSCHEHHEM XHMHYECKOrO0 JKCIIEPUMEHTa,
coOJI0/IeHEM TTpaBUJI 6€30MacHOr0 OOPAIIEHUS C BEIIECTBAMM.

Hapsiny ¢ sTtum, conepkaTenbHas XapaKTepHCTHUKA IeJed W 3aaad
U3Yy4YCHUS TIPEeIMETa B MpOoTrpaMMe 10 XUMHH YTOYHEHA U CKOPPEKTUPOBaHA
B COOTBETCTBUU C HOBBIMU NMPUOPUTETAMH B CHCTEME CPETHEro OOIIero
oOpazoBanusi. CeronHss B MpenofaBaHUM XWMHUHU B OOJIbIIEH CTENECHH
OoTHaércs MPEeANnoYTeHUE TMPAKTHUYECKOW KOMIIOHEHTE  COJEp KaHMs
o0yueHus, OpPHUEHTHUPOBAHHOM Ha MOJATOTOBKY BBITTyCKHUKA
001eo0pazoBaTebHON OpraHU3aIluy, BIIAJICIONIEro He HA0OPOM 3HAHUM, a
(GyHKIIMOHATBHOM TPaMOTHOCTHIO, TO €CTh CIOCO0AaMU U YMEHUSMH
AKTUBHOTO TIOJyYEeHMs] 3HAHUM M TPUMEHEHUS! UX B PEabHOM >KU3HU IS
pEIICHUS IPAKTHICCKUX 3a]1a4.

B cBsi3m ¢ 3TUM TIpU M3yYEeHHH MpeaMeTa « XUMUs» JTOMUHUPYIOIICe
3HAYCHHE MPUOOPETAIOT TAKKE IETN U 3a]]a4H, KaK:

aganTaiys o0y4aruXcs K YCIOBUSAM JUHAMUYHO Pa3BHBAIOIIETOCS
Mupa, GOpPMUPOBAHUE WHTEIEKTYalIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHMIO, COTPYJHUYECTBY, CaMOCTOATEIBHOMY MPUHSTHIO
IPAMOTHBIX PEIIEHNUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIHsIX, CBI3aHHBIX C
BEIIIECTBAMHU U UX TIPUMECHEHHUEM;

dbopmupoBaHre y OOYydYalOMMXCS KIIOUYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETECHIIUI), HMMEIOUUX YHUBEPCAIbHOE 3HAYEHUE IS Pa3IuYHBIX
BUJIOB JICATEIIBHOCTH: PEIICHUs MpoOjeM, MOUCKa, aHan3a U o0paboTKU
uH(pOpMAaIi, HEOOXOIUMBIX IS NMPUOOPETEHUS OMbITa JICSITCIBHOCTH,
KOTOpas 3aHMMaeT BAXKHOE MECTO B IMO3HAHUM XUMHH, a TAKKE IS OLICHKU
C TMO3UIIMKA IKOJIOTMYECKON 0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHUYECKHUX MPOILIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CpPEy;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HMHTEIUICKTYaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH O0YUaIOIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIIbHO
npuoOpeTaTh HOBBIE 3HAHUS MO XUMHH B COOTBETCTBUHU C >KM3HEHHBIMHU
NOTPEOHOCTSIMU,  HUCIOJIb30BaTh  COBPEMEHHbIE  MH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKAa W aHajiu3a Y4yeOHOW M Hay4HO-MOMYJISIPHOU
nH(OPMAITIN XUMHIECKOTO COCPKaHNUS,



dbopMupoBaHUe W Pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATUBHOTO H
JIOTUYECKOTO MBIILICHUS, HaOII01aTEeIIEHOCTH, COOpaHHOCTH,
AKKypaTHOCTH, KOTOpbI€ OCOOEHHO HEOOXOJIWMBbI, B YAaCTHOCTH, MpPHU
TUTAHUPOBAHUU U TIPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA,

BOCIIUTAaHUE Yy OOydYaromuxcsi yOexJAEHHOCTH B T'yMaHUCTHYECKOM
HAIMpPaBJICHHOCTH XUMHUM, €€ BaXXHOW pOJM B PEHICHUU TJIOO0ATBHBIX
npo0aeM palMoOHAIBLHOTO MPUPOJIONIOIB30BaAHUS, MOMOJIHEHUS
PHEPreTUYECKUX PECYpPCOB W COXPAHEHUsS MPUPOJHOIO PaBHOBECHUS,
OCO3HaHUSI HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY
3I0pOBbIO, a TaK)Xe MPUOOPETEHHUs ONbITa MCIOJIb30BAHUS MOJYYCHHBIX
3HAHWH I MPUHATHS TPAMOTHBIX PEUICHUN B CHUTYaIlUsAX, CBA3aHHBIX C
XUMUYCCKUMH SBJIICHHUSIMHU.

B yueGHOM mutane cpegHero oomiero oopa3zoBaHus MPeaMET « XUMUS)
0a30BOro ypoBHSI BXOJIUT B COCTaB MpeaMeTHol oOnactu «EcTecTBeHHO-
Hay4YHBIC MPEIMETHI.

OO61iee yKciio YacoB, OTBEAEHHBIX JJIs1 U3yUYECHHsI XUMUU, Ha 0a30BOM
ypOBHE cpenHero obmero oopazoBanusi, coctaBisetr 68 gacos: B 10 kiacce
— 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Hezelnto).



COLEPKAHUE OBYUEHUASA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHUYeCKOl XUMHU

[IpenMer opranuueckoil XuUMHUHM: €€ BO3HUKHOBEHHUE, pa3BUTHE U
3HAYEHUE B MOJYYEHUU HOBBIX BEIIECTB U MaTepHaOB. Teopus CTpOEHUs
oprannueckux coenuHeHudt A. M. ByTiiepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CrtpykTypHble (OpMysbl OpraHUYECKUX BellecTB. ['omosorus, uzomepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COCIAMHEHUSX — OJIMHAPHBIC W
KpaTHbIE CBSI3H.

[IpeacraBnenne o0  KiIacCUPUKANMK  OPraHUYECKUX  BEIICCTB.
Homenknatrypa opraHudeckux COEIMHEHMHM (cucTeMaThueckas)) U
TPUBHAIbHBIC  HA3BaHUS  BAXHEWUIIUX  NPEJACTaBUTENICH  KJIACCOB
OpraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METObl U3YUYEHHUSI BEIIECTB U UX MPEBPAILICHUI
O3HAaKOMJIEHHE ¢ 00pa3ilaMy OPraHNYECKUX BEIIECTB M MaTepHUalaMy Ha UX
OCHOBE, MOJIETUPOBAHUE MOJIEKYJI OPraHMYECKUX BEIECTB, HAOIIOIEHHUE U
OMHUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHUYECKUX
BEILIECTB IIPU HarpeBaHuu (IJIaBjieHUE, O0yTJIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psii. MeTaH u 3TaH —
OpOCTEUIINE TPECTABUTENN aIKaHOB: (U3MYECKHE U XHUMHUYECKHE
CBONMCTBa (peakuMM 3aMelIeHUss U TOPEHUs), HAXOXKJICHUE B MPHUPOJE,
MOJIyYE€HUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUW pAn. OTUIEH U
OPOINUJIEH — TMPOCTEHIINE TMPEeACTaBUTENN alIKeHOB: (U3HUYECKUE WU
XUMUYECKHE CBOWCTBA (peakiMu THUAPUPOBAHUS, TaJIOT€HUPOBAHUSI,
rTUapaTaluy, OKUCICHHS U TTOJIMMEPU3ALINH ), TIOTyYCHUE U TPUMEHEHHUE.

Ankanuensl: OyramumeH-1,3 wu  wmetwiOyraamen-1,3:  cTpoeHwue,
BAKHEHIINE  XMMHYECKHE  CBOWCTBAa  (peakiusi  MOJUMEPHU3ALINH).
[TonydyeHne CUHTETUYECKOTO KayuyyKa 1 pE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTHU CTPOCHHMS, TOMOJIOTUYECKHUMN psI.
ALIETWIIEH — TPOCTEMIIMN NPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,



duznueckue UM  XUMUYECKHE CBOMCTBAa (peakuuu TUJPUPOBAHMS,
raJIOr€HUPOBAHMS, TUAPATALIMH, TOPEHUS), TIOJyUEHHE U IPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHHE, (PU3MUECKHE W XUMHUYCCKHE
CBOMCTBa (peakUUW TaJOr€HUPOBAHMS W HUTPOBAaHHWS), MOJYyYECHHE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, @u3uueckue u XumuuecKue
ceolicmea (peakyuu 2al02eHUpPOBAHUS U HUMPOBAHUS), NOJyYeHUue U
npumernenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBA3b MEXAY
YTJIEBOAOPOIAMH, IPUHAIICKAIUMUI K PA3INIHBIM KJIACCAM.

[IpuponHble HUCTOYHMKM  yriaeBonOpodoB. Ilpupomgueii r1a3 wu
nonyTtHele He(TsaHble ra3zpl. Hedts u e€ mnpoucxoxnaenue. CrocoOsbl
nepepadboTKu HeTH: MEPETOHKa, KPEKUHT (TepMudeckuii
KaTauTUYeCKnii), nuponu3. Ilpoaykrel mnepepaboTkm HedTH, UX
IPUMEHEHHUE B POMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yTroyb U NpoyKTh
ero nepepadoTKu.

DKCneprUMEeHTAIbHbIE METObl U3yUEHHUS BEIIECTB U UX MPEBpallleHUM
O3HAaKOMJIEHHE ¢ O0Opa3laMu IIaCTMACC, KayuyKOB M PE3UHBI, KOJJIEKIIUU
«Hedptp» u «Yromp», MOAETUPOBAHUE MOJEKYJI YIIEBOAOPOAOB U
raJIOr€HONPON3BOIHBIX, MPOBEICHUE MPAKTUYECKON pabOThl: MOTydYEHHE
JTUJICHA U U3yYEHHUE €r0 CBOWCTB.

Pacuétnrblie 3amaumn.

Brluucnenus no ypaBHEHHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BELIECTB WIH
IPOAYKTOB PEAKIIUH).

Kuciiopoacoaepskamue opranHu4ecKue coeJMHeHU s

[IpenenpHble OTHOATOMHBIE CHIUPTHI. METaHON M 3TAHOJ: CTPOCHHUE,
¢usnyeckue U XMMHUYECKHE CBOMCTBA (pEeaKlMU C aKTUBHBIMU METaJUIAMH,
raJIor€HOBOJIOPOIAMHU, TOPEHUE), IpUMeHeHue. BogopoaHbie CBA3U MEXTY
MOJIEKyJIaMU CIIUPTOB. JlelicTBME METAaHOJIa W OSTAaHOJAa Ha OPraHu3M
YEJI0BEKA.

MHOroaToMHbl€ CHUPTHL. DTHUJIEHIVIMKOJIb W TIULEPUH: CTPOEHUE,
¢usnyeckue U XMMUYECKUE CBOMCTBA (B3aMMOJAEHMCTBHE CO ILEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl PeaKkIisl Ha MHOIOATOMHbIE CIUPTHI). JleiicTBue
Ha OpraHu3M yenoBeka. [[puMeHeHune rauuepruHa U 3TUIICHTJIMKOJIA.




deHoJI: CTPOCHUE MOJICKYJIbl, (PU3HMUYECKUE U XUMHYECKUE CBOWCTBA.
Tokcuunocts penomna. [lpumenenue genona.

Anpaeruabpl U xemonvl. @OpMaNBAETHI, ALETAIBIACTH: CTPOCHHE,
dbusnueckue ¥ XUMUYECKHE CBOMCTBAa (pEaKIMU  OKHUCICHHS W
BOCCTaHOBJICHHSI, KAUECTBEHHBIE PEAKIINH ), TOTyYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE MpeJieibHble KapOOHOBBIE KUCIOTHl. MypaBbUHAS U
YKCYCHasi KHUCJOTBI: CTpoeHHe, (U3UYECKHE U XHUMHYECKHE CBONCTBA
(cBoiicTBa, OOIME I KiIacca KHUCJIOT, peakuus dTepuduxaiumn),
NoJlydeHue W npumeHeHwe. (CTeapuHOBas W OJICMHOBAash KHUCIJIOTHI Kak
IPEICTaBUTENIA BBICIIUX KapOOHOBBIX KHUCIOT. MbLja KaK COJIM BBICIIHUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Cnoxuble 3(Upbl KaK MPOU3BOJIHbIE KAPOOHOBBIX KUCHOT. ['uaponus
cinoxHbiX 3¢upoB. Kupel. T'maponus xupos. I[IpumeHeHue KUPOB.
buonornueckas poyb )KUPOB.

YraeBoasl: cocrtaB, KiaccuduKkaius yrieBojoB (MOHO-, AU- U
nonucaxapunbl). ['JI0oko3a — mpocTeiuii MoHOcaxapua: OCOOCHHOCTH
CTPOCHUS  MOJICKYJbI, (U3MYECKHE W  XHUMHYECKHE  CBOWMCTBA
(B3aumopneiicteue ¢ rugpokcugoM wmeau(ll), okucieHue amMMuavyHBIM
pactBopoM okcuaa cepedpa(l), BoccTaHOBIICHHE, OpPOKEHHUE TIIHOKO3bI),
HaxXO0XXJICHUE B MPUPOJE, IPUMEHEHUE, OrosorudecKas pojib. OTOCUHTES.
@pyKTO3a KaK U30MEP IITIOKO3BI.

Kpaxman wu wnemnmono3a kKak OpupojHble mnoiaumepsl. CTpoeHue
KpaxMajia U LeJUTr0JI03bl. DU3NYECKUEe U XMMUYECKUE CBOMCTBA KpaxMalia
(TMapoau3, KaueCTBEHHAS PEAKIUS C HOJIOM).

DKCIEepUMEHTaTbHBIE METObl U3YUYEHHUSI BEIIECTB U UX MPEBPAIICHUI
NpoBeJieHNWEe, HAOIIOJICHHE M ONHCAHUE JAEMOHCTPAIMOHHBIX OIBITOB:
FOPEHHE CIUPTOB, KAUYECTBEHHbIE PEAKIUU OJHOATOMHBIX CIUPTOB
(okucnenne »otaHona oxcuaoMm wMeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumogeiictBue rTiunepuHa c ruapokcugom Menu(Il)), anpaerumos
(OKHuCJIEeHMEe aMMHAYHBIM pacTBOpoM okcupaa cepebpa(l) u rugpoxcuiom
menu(Il), B3aumojeilicTBME  KpaxMala C  HMOJOM), IPOBEJCHHUE
MPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrle 3agaun.

Bbluucienus mo ypaBHEHHIO XUMHUUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO W3BECTHBIM



Macce, 00BEMY, KOJMYECTBY OJIHOTO W3 MCXOJHBIX BEIIECTB WIH
IPOJIYKTOB PEAKLIUN).

A30TcoaepxKaline OpraHu4eCKUe COCTNHEHUS.

AMMHOKHCIIOTBI Kak aM(OTEepHbIE OpPraHUYeCKHe COCAUHECHUS.
®duznyeckue M XUMUYECKHE CBOWCTBA AaMHUHOKHUCIOT (HA TIpUMED!
IMIMHA). bromornyeckoe 3HaYeHUEe aMUHOKUCIIOT. [lenTub.

benkn kak HpUPOAHBIE  BBICOKOMOJIEKYJISIDHBIE  COEIUHEHUA.
[lepBuunasi, BTOpUYHAsi U TPETUYHASA CTPYKTypa OEIKOB. XHUMHUYECKHE
CBOMCTBa OENKOB: THAPOJIU3, ACHATypalus, KadyeCTBEHHBIE PEaKIUUd Ha
OeKu.

DKCNEPUMEHTAIbHBIE METO/IbI U3YUYEHHUSI BEIIECTB U UX MPEBPAILICHUI
HaONIOJICHUE W OINKCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus
OEJKOB MMPU HATPEBAHWH, IIBETHBIC PEAKIIUU OCITKOB.

BricokomoJieKyIsIpHbIE COeTUHEHUS

OCHOBHBIC MOHSITUS XUMHHM BBICOKOMOJEKYJISIPHBIX COEAMHECHUI:
MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPU3AIUU,
cpeaHsii  MojiekyisipHas ~ Mmacca.  OCHOBHBIE  METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHU — MOJIMMEpHU3aLUs u
ITOJIMKOHICHCALIUSL.

DKCHEPUMEHTAIbHBIE METO/IbI U3YUYEHHUSI BEIIECTB U UX MPEBPAILLICHUIN
O3HAKOMJIEHHME C oO0pasllaMud NOPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAyYyKOB.

MexnpeaMeTHBIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3€UW IIPU U3YYECHUU OPraHUYECKOU
xumun B 10 Kjacce OCYIIECTBISIETCS Yepe3 HUCIOJIb30BAHUE KaK OOIIMX
€CTECTBCHHO-HAYYHBbIX MOHATHM, TaK W  TOHATUH,  SBISIIOLIUXCS
CHUCTEMHBIMHU ISl OTAEIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBbIE TOHSTHS: SBJICHHE, HAy4YHbIH (HakT,
TUIIOTE3a,  3aKOH,  TEOpHs,  aHajiu3, CHHTE3,  KiIaccudukaus,
NEePUOANYHOCTh, HAOJIIOACHUE, UBMEPEHUE, IKCTIEPUMEHT, MOJICIIMPOBAHUE.

®usuka: marepus, JHEpPrus, macca, aroM, 3SJIEKTPOH, MOJIEKyJa,
DHEPTreTUYECKUN YPOBEHb, BEIIECTBO, TE€NO, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3MUYECKUE BETUUMHBI U €AUHUIIBI UX U3MEPEHUS.



buonorusi: kierka, opraHusMm, Ouocdepa, O0OMEH BeEIIECTB B
opranu3Me, (GOTOCUHTE3, OMOJIOTUYECKH aKTHUBHBbIC BellecTBa (OenKH,
YTIIEBOIBI, KUPHI, HDEPMEHTHI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOIbI, TMOJIE3HBIE HCKOIAEMBbIE,
TOTUIMBO, PECYPCHI.

TeXHOIO0THS: TUIIEBBIC TPOAYKThI, OCHOBBI PAIMOHAILHOTO IMUTAHMS,
MOIOIIIME CPENCTBA, JIEKAPCTBEHHbIE W KOCMETHUYECKHE Ipernaparthl,
MaTepHaIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XUMHH

XUMUYECKHUI 37IeMEHT. ATOM. flapo aToma, M30TOMbL. DJIEKTPOHHAS
000J104Ka. DHEPreTUUECKUE YPOBHU, MOIYPOBHU. ATOMHBIE OpOUTAIIH, S-,
p-, d- aneMenThl. OCOOCHHOCTH pacHpeIeSICHHs AIEKTPOHOB M0 OpOUTAISIM
B aroMax »JIEMEHTOB IMEPBBIX YETBIPEX TMEPUOAOB. JIEKTPOHHAS
KOH(UTypaIHsi aTOMOB.

Ilepuonuueckuii 3akoH u Ilepuogumueckass cucTEMa XHUMHYECKHUX
snemeHToB J[. WM. MenaeneeBa. CBsA3b NEPUOAUYECKOTO 3aKOHA U
[lepnoguueckoir cucrteMbl xuMHuueckux anemeHToB J[. M. Menneneesa c
COBPEMEHHOM TEOpHUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BEILIECTB MO IpynmnaM M NepuoaaM. 3HAYCHHUE MEPUOJUYECKOTO 3aKOHA B
pPa3BUTHUU HAYKH.

Ctpoenue BeniecTBa. XUMHUYECKas CBsA3b. BUIbI XMMHUUYECKOW CBS3U
(KkOBaJIeHTHAsl HEMOJIApHAasT U TOJISIpHAsi, HOHHAs, METaNIMYecKas).
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOUN CBsI3M (OOMEHHBINA U
JIOHOPHO-AKIIENITOPHBIHN ). Bonopoanas CBSI3b. BajieHTHOCT®B.
DneKTpooTpullaTebHOCTh. CTeneHb OKucieHus. VOHBI: KAaTHOHBI H
AQHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH
MIOCTOSIHCTBA COCTAaBa BEIIECTBA. THIBI KPUCTAINIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUYECKON PEIIETKU.



[lonatne o pgucnepcHeIX cucrteMax. VICTUHHBIE W KOJUIOWIHBIE
pacTBOpbl. MaccoBas 10715 BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranwdeckux coeauHeHuid. HomeHkmarypa
HEOPraHUYECKUX BeIEeCTB. | eHeTnyeckas CBs3b HEOPraHUYECKUX BEILECTB,
NPUHAJIEKAIIUX K Pa3JIMYHBIM KJIaccaM.

Xumudeckass peakius. Krnaccudukamuss XMMHYECKUX peakiuid B
HEOPraHUYECKOW M OPTraHMYECKONM XHWMHUHU. 3aKOH COXPAHECHUS MacChl
BEILIECTB, 3aKOH COXPAHEHUs W MPEBPALICHHS SHEPIrUM IIPU XUMUUYECKUX
peaKkuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IW4YHBIX (AKTOPOB.
OO6patumble peakuu. XUMUYECKOe paBHOBecHe. PaKkTOpPbI, BIMSIOLIUE HA
COCTOsIHME XUMHUYECKOro paBHoBecus. [Ipunnun Jle [latense.

Onektposutudeckas aucconuanus. CUabHbIe U c1a0ble AIEKTPOIUTHI
Cpenla BOIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpalbHAs, IETIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCHEPUMEHTAIbHBIE METO/IbI U3YUYEHHUSI BEIIECTB U UX NPEBPAILICHUI
nemoHcTpauus Tadmui «llepuonnyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
J. . MenaeneeBa», HU3y4yeHHE MOJAEIEH KPUCTAUIMYECKUX PEMIETOK,
HaAOJIIO/ICHHE M ONMHMCAHWE JEMOHCTPAIMOHHBIX W JAOOPATOPHBIX OIBITOB
(paznokeHue TMepoKcuIa BOJOpOAa B NPHUCYTCTBUM KaTalu3aropa,
ONPENEIICHUE CPEABl PACTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIBLHOIO
WHIUKATOpa, PEAaKIMd HOHHOTO OOMEHa), MPOBEICHHUE MPAKTUYECKOMN
pabotel «BnusHME pa3nuyHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOH
peakuum».

Pacuétnrble 3amaun.

Pacuétel 1o ypaBHEHMSM XHMHUYECKHX PEaKUHU, B TOM YHUCIIEC
TEPMOXUMHUYECKHAE pPACUYETHI, PACUETBI C HCHOJB30BAHUEM IOHSITHUSA
«MaccoBast 107151 BEIIECTBAY.

Heopranuuyeckass xumus

Hemeramnsl. Ilonoxenne HemertamioB B Ilepuommueckoin cucreme
xuMuueckux sneMmeHToB J[. M. MenneneeBa U OCOOCHHOCTH CTPOEHUS
aToMoB. OU3MUYECKUE CBOMCTBA HEMETAJUIOB. AJUIOTPONUSA HEMETAIJIOB (Ha
npuMepe Kuciopoaa, cepol, hochopa u yriepoaa).



XUMHUYECKHE CBOMCTBA BAKHEHUIIIMX HEMETAJJIOB (TaJlOT€HOB, CEPHI,
azora, ¢ocdopa, yriepojga U KpPEMHHUS]) U HUX COCIUHEHUN (OKCHUJIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COETUHEHHUIN).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.

Meramnbl.  [lonoxenue wmerayioB B llepuoamueckon cucreme
xumuueckux snemeHToB JI. M. MengeneeBa. OCOOEHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0YEK aTOMOB MeTajuioB. OOmme (pu3ndecKue cBOCTBa
MetaiioB. CIiaBpl METAIIOB. DJIEKTPOXMMHUYECKUU PSJ HANPSKEHUM
METaJIJIOB.

XWUMHUYECKHE CBOWCTBA BaXKHEHIIUX METAUIOB (HATpUM, Kajaui,
KaJIbIIMH, Mar"Huii, aJlOMUHHUM, IHUHK, XpOM, JKeJe30, Melb) U HX
COEIMHECHUM.

OO6mme crnocoObl MOJTy4YeHUs MeTayioB. lIpuMmeHeHue MeTaioB B
OBITY U TEXHUKE.

DKCHEPUMEHTAIbHBIE METO/IbI U3YUYEHHUSI BEIIECTB U UX MPEBPAILICHUI
U3yUeHHUE KOJUIeKIUU «MeTajuibl W CIUIaBbD», OOpa3l0B HEMETAJUIOB,
pelIeHue HKCHEPUMEHTANbHBIX 3a7a4, HaOJIIOJCHUE U  OINHUCAHHE
JEMOHCTPAIIMOHHBIX U JAOOPAaTOPHBIX  OMBITOB  (B3aUMOCHCTBHUE
TUAPOKCUIA aJTFOMUHUSA C PACTBOPaMHU KHUCJIOT M LIEIOYEH, KAYECTBEHHBIE
peaKIMy Ha KaTUOHBI METAJJIOB).

Pacuérnblie 3anaumn.

Pacuérel Maccel BemiecTBa WM 00bEMa Ta30B 110 H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIM O0bEMY OJHOrO M3 YYaCTBYIOLIUX B
peaklMu BEUIECTB, pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIECTBA)
MPOAYKTOB PEAKIMH, €CJIU OJIHO U3 BEIIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B oOecreueHHWH H3KOJIOTMYECKOW, JSHEPreTHYECKOW U
NUIIEBON 0€30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [loHATHE O Hay4YHBIX
METO/1aX MO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIUI.

[Ipencrapienuss 06 OOUMX HAYYHBIX MPUHLUIAX MPOMBIIUICHHOTO
MOJYy4YE€HUS BaXKHEHIIUX BEIIECTB.

YenoBek B MHUpE BELIECTB U MAaTEPUAIIOB: BAXXHEUIINE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIMOHHBIE MAaT€pHalbl, KPACKH, CTEKJIO, KEpamuKa,
Marepuaiabl g AJICKTPOHUKH, HAHOMAaTEpUallbl, OpPraHUYeCKue U
MUHEpaJIbHbIE YA0OPEHUS.



XuMUsT M 3I0pOBbE  YEJIOBEKAa: IIpaBuja  HUCIOJb30BAHUA
JIEKAPCTBEHHBIX TMpenapaTroB, TMpaBuwia OE30MAaCHOTO HCIOJIb30BaHUS
npenapaToB OBITOBOM XUMHUU B TOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3HU.

Peanuzanuss MexXnpeIMETHBIX CBSI3€M NpU HM3ydYeHHH OOmIel u
HEOpraHudeckod xuMuu B 11  Kjacce  OCyHIECTBISIETCS  4epe3
UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHM, Tak W
MOHATUM, SBJSIIOIIUXCSA CHUCTEMHBIMM JUISL  OTIEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mre ecTecTBEHHO-HAyUYHbIE TMOHATHS: Hay4yHbIA (haKT, TUIOTE3a,
3aKOH, TeOopus, aHalu3, CHHTE3, KIaccupuKanus, NePUOAUIHOCTD,
Ha0II0/ICHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHNUE, SBJICHUE.

du3uka: MaTepusi, SHEPrUsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH
WOH, H30TON, PaJUOAKTHBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBECHb,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKHUE
BEJIMYUHBI U €IMHULBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kimerka, opraHusM, SKOCHCTeMa, Omocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepanbl, TOpHBbIE MOPOIbI, MOJIE3HbIE HCKOIAEMBbIE,
TOILJIUBO, PECYPCHI.

TexHonmorusi:  XMMHUYECKass  NPOMBINUIEHHOCTb,  METAJUTYPrus,
MIPOU3BOACTBO  CTPOUTEIIBHBIX  MAaTEPUAJIOB,  CEJIbCKOXO3SIMCTBEHHOE
MPOU3BOJCTBO,  MHUINEBAasl  MPOMBIIUIEHHOCTh,  (hapMaleBTUYecKas
IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKHUX IIpENapaTos,
MIPOU3BOJCTBO KOHCTPYKIITMOHHBIX MaTepUaoBs, AIEKTPOHHAA
MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U U.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [MTPOI'PAMMBI 110
XMUMHUN HA BA30OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yYaroImMMUCS TIPOTPaMM CpeIHero o0Iero oopasoBanHus (TMYHOCTHBIM,
METanpeJIMETHbIM U NpeAMETHbIM). HaydHO-MeTOIMUeCcKOil OCHOBOU Jis
pa3pabOTKU IIAHUPYEMBIX PE3yJIbTATOB OCBOEHUS MPOTrpaMM CPEIHETrO
o01ero 00pa3oBaHus SBISETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO/.

B cooTBeTcTBMM € CHCTEMHO-JEATEILHOCTHBIM TIOJIXOJIOM B
CTPYKTyp€ JIMYHOCTHBIX PE3YJIhTATOB OCBOCHHS IMpeaMeTra «XUMHUsS» Ha
YpPOBHE CpeAaHero oOmero o0pa3oBaHHs  BBIJCICHBI  CICAYIOIIHE
COCTABJISIFOLIHE:

OCO3HaHUE 00yJaroIIMMUCs POCCHUICKOU rpa)KJaHCKOU
UJEHTUYHOCTU — TOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTU H
CaMOOIIPEACIICHUIO;

HaJM4Yue MOTUBALIMU K 00YUEHHUIO;

L[EJICHAINPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIICHHI JIMYHOCTU Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH M MCTOPUUYECKHUX TPAJAMIIMI 0a30BOM HAYKH
XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYy4YarolUXcs PYKOBOACTBOBATHCS B
CBOEM JEATEIBHOCTU LIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MTPUCYILIUMU
IIEJIOCTHOM CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYKUE MPABOCO3HAHUS JKOJOTHUUECKOU KYJIbTYpPbl U CHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HEHHBIEC IJIAHBI.

JIndHOCTHBIE ~ pe3ydbTaTbl  OCBOCHUA  MNpeamera  «XHUMUD»
JIOCTUTAIOTCSI B €MHCTBE y4eOHOW W BOCHUTATENHHOU NEATETLHOCTH B
COOTBETCTBUM C TYMAaHUCTUYECKHMH, COLMOKYJBTYPHBIMH, JyXOBHO-
HPABCTBEHHBIMHU LIECHHOCTSMU U HJ€aJaMU POCCHUMCKOrO TIPAXKIAAHCKOTO
o0111ecTBa, MPUHATHIMU B OOIIECTBE HOpMaMU WM TpaBUJIaMH TOBEJCHUSI,
CHOCOOCTBYIOIIMMHU ~ IpOIIECCAaM  CaMONO3HAHUSA, CaMOpa3BUTHS U
HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YYarOIIUXCA.

JInyHOCTHBIE PE3yJIbTaThl OCBOCHUS MPEAMETA «XHUMUS» OTPAKAKOT
cOpPMUPOBAHHOCTh  OMNbITA  [MO3HABATEJIbHOM U TMPAKTUYECKOU



NEeSATENbHOCTH OO0YYaloIUXCs MO peaju3allii TMPUHATBIX B OOLIECTBE
[IEHHOCTEH, B TOM YHCJIC B YACTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUSl OOYy4YaIOIIMMHKCS CBOMX KOHCTHUTYLIIMOHHBIX TIpaB H
00s13aHHOCTEH, YBa)KEHHUA K 3aKOHY M IMPABOIOPSIKY;

MPEACTaBICHUS O COLMAIBHBIX HOPMaX W MpaBUJIaX MEXJIMUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIBHOCTH MPHU CO3AaHUU
y4eOHBIX TMPOEKTOB, PEUICHWH Y4eOHBIX W TI03HABATENBHBIX 3ajad,
BBITTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHMUS, JJOTUKY U
apryMeHTBhl JPYTMX NpH  aHAJIU3€ PA3IUYHBIX BHUJOB  y4EOHOM
NEeATEIIbHOCTH;

2) IATPUOTUYECKOT0 BOCTTUTAHUSA:

[IEHHOCTHOT'O OTHOIICHUSI K UCTOPUUECKOMY U HAYYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMMHU,

YBOKEHHUS K TIPOIlECCY TBOpUeCTBA B 00JIACTH TEOPUU U
MPAaKTUYECKOTO MPUMEHEHUST XUMHUH, OCO3HAHUS TOTO, YTO JOCTUKEHUS
HAyKd €CTh pe3yJNbTaT JUIUTENbHBIX HAOMIOJCHUM, KpPOMOTIIUBBIX
AKCIIEPUMEHTAJIbHBIX TTOMCKOB, MIOCTOSIHHOTO TPY/la YUEHBIX U MPAKTHUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYYEHUH U TIOCJIEAYIOIIEM
aHanu3e WHPOPMAIMM O TIEPENOBBIX JOCTHIKEHUSX COBPEMEHHOM
OTCUECTBEHHOM XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIIEHHUBAaTh CHUTYAIllMU, CBSI3aHHBIE C XUMHUYECKUMHU
SBJICHUSMHM, W T[PUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACHh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBaTh CBOE TIOBEJICHHE U TMOCTYIKM CBOUX
TOBapUILEH C TMO3UIMNA HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHE
MOCJIEICTBUIA 3TUX MOCTYNKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUsl 1IEHHOCTEH 3740pOBOro M 0Oe30MacHoro obpasza >KU3HH,
HEOOXOJUMOCTU  OTBETCTBEHHOTO  OTHOIIEHUSI K  COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;



coOJII0/IeHU MpaBUil 6€30MacHOr0 OOpallleHUs C BEIlIeCTBaMH B ObITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTU IMpPaBUJ UHAUBUIYAIBHOIO U KOJJIEKTHBHOIO
0e301acHOro MOBEIEHUSI B CUTYALUAX, YTPOKAIOIINX 370POBbIO U KU3HU
JIIOIEH;

OCO3HaHUSl TMOCIEICTBUM M  HENpUSTHS BPEAHBIX IPHUBBIUEK
(ynotpeOeHus alnKorosi, HAPKOTUKOB, KypEHHUs);

5) TPyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIE0BATEIbCKOM
NEeSTeNBbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM W JIPYTrUX BHJIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE yYacCTHE B PELICHUU MPAKTHYECKUX 3a]a4
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3yUYEeHUIO MTpodeccuil pa3aIuyHoro poja,
B TOM UYHCJIE HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUN 110 XUMHH;

yBaXEHUS K TpYyHLy, JOIAM TpylJa W pe3ysbTaraMm TpPYJIOBOH
NEeSATENbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HHAMBHUAYAJIbHON TPaeKTOPUU
obpazoBaHus, Oyaymed mnpodeccuun U pealn3alud  COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMUH, HTHTEPECOB U MOTPEOHOCTEHN 00IIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIUTAHMSA:

OKOJIOTHYECKH I1E€JIECOO0PAa3HOT0 OTHOIIEHUS K TPHUpPOAE, Kak
VCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3EMIIE;

NOHUMAaHUSl IJIO0AJIBHOrO XapakTepa HKOJIOTMYECKUX MpolieMm,
BIUSHUSA 3KOHOMHMYECKMX MPOLECCOB HAa COCTOSHHE NPUPOAHON U
COLMAIIBHOM CPENbI;

OCO3HaHUSI HEOOXOJIMMOCTH MCTOJIB30BAHUS TOCTUKEHUN XUMUH IS
pelIeHs: BONPOCOB PALIMOHATIBHOTO IPUPOAOIIONIb30BAHNUS;

AKTUBHOTO HENPUATHUS JNECUCTBUH, MPUHOCSIIIUX BPEH OKPYKAIOUIEH
OpUPOHOM  cpelae, YMEHHS  MPOTHO3UPOBATH  HEOIArOMPHUSATHBIC
DKOJIOTHYECKUE  TIOCHEACTBUS  MNPEANPUHMMAEMBIX  JEHCTBHM U
pPEAOTBPAILATH UX;

HAJIM4YMS Pa3BUTOrO HKOJIOTMYECKOTO MBILUIEHUS, 3KOJIOTMYECKOM
KYJbTYpPBbI, ONbITA I€ATEIHOCTH IKOJIOTMYECKON HAPaBICHHOCTH, YMEHUS



PYKOBOJICTBOBATbCSI MMH B TO3HABaTEIbHOM, KOMMYHHKAaTUBHOW U
COLIMAJIBHOM TMpPaKTUKE, CIIOCOOHOCTU W YMEHUS aKTUBHO MPOTUBOCTOSTH
uaeoIoruu xemopoounu;

7) IEeHHOCTH HAYYHOTI'0 NIO3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHEeUU(PHUKM XUMHUU KaK HayKd, OCO3HAaHHs €€ pOoJH B
GopMUPOBaHWN  PAlMOHAIBHOIO  HAYYHOTO  MBIIUICHUS, CO3/IaHUU
LEJIOCTHOIO TPEJCTaBICHU OO0 OKpY)KaloIeM MHpEe Kak O €IMHCTBE
IpPUPOABI W 4YEJIOBEKa, B IIO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEN H
pelieHn npoodiieM COXpaHEeHUsI PUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COOON 3HAYMMOCTH XHMHH [UIsl COBPEMEHHOMN
LIUBUJIM3ALMH: B €€ TYMaHUCTUYECKON HANPABICHHOCTH M Ba)KHOM pOJIM B
CO3/IaHMM HOBOH 0a3pl MaTepuanbHOM KyJbTYPhl, PELICHUU TI100AIbHBIX
npo0ieM  yCTOMYMBOIO  pPa3BUTHUS  4YEJIOBEUECTBA —  CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM M AKOJOTMYECKOM 0€30MacHOCTH, B Pa3BUTHHU
MEIULMHBI, 00ECIIEYEHNN YCIOBUM YCIEIIHOTO TPyAa U 3KOJIOTMYECKH
KOM(OPTHOM KHU3HU KaKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: ITIOHUMAaHUs CYLIIHOCTH METOJI0B
NO3HAHHUSA, UCIOJb3YEMbIX B €CTECTBEHHbIX HayKaX, CIIOCOOHOCTH
UCII0JIb30BaTh MOJy4YaeMble 3HAHUS ISl aHAJIM3a U OOBSICHEHUS SIBICHUI
OKPY’KaIOIIEro MUpa U MPOUCXOJANIMX B HEM U3MEHEHUM, YMEHHUS J€1aTh
00OCHOBaHHbIE 3aKJIIOYEHMsS] Ha OCHOBE HAy4YHbIX (DAKTOB U MMEIOLIUXCA
JAHHBIX C LEJBI0 NOJYyYECHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJb30BaTh XWUMHUYECKHE 3HAHUS
JUISl pelieHust TpoOJIeM B PEASIbHBIX )KU3HEHHBIX CUTYALUIX;

MHTEpECA K IO3HAHUIO U UCCIIEA0BATENBCKON EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJIyYEHUIO HOBBIX 3HAHUN MO XMMHHU B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTAMU;

WHTEpPECA K OCOOCHHOCTSM Tpylda B  pPa3IuYHBIX  cdepax

npodeccuoHanbHOM NeITeTbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble  pe3yJabTaThl OCBOCHHSI yd4eOHOTO TMpeaMeTa
«Xumus» Ha YpOBHE CpeTHEro 00111ero 00pa3oBaHus BKIIOYAIOT:



3HaUYUMblEe 11 (POPMHUPOBAHUS MHPOBO33PEHHS 0OYyHaIOLIUXCS
MEXKIUCHUIUIMHAPHBIE  (MEXMIPEAMETHbIE)  OOIIEHAYYHbIE  TOHSTHUS,
OTpaXKarolue IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa © Chenuduxy
METOJIOB TO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus,
BEILIECTBO, DHEPTHUsI, IBJICHHE, IIPOIIECC, CUCTEMa, HAy4YHBIA (haKT, TPUHITUII
TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEAOBaHNE, HAOIO/ICHHE,
U3MEPEHUE, IKCIEPUMEHT U JPYTHUE);

YHUBEPCAJIbHbBIC y4ucOHBIC JEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKATHBHBIE, PETyJIATHBHBIE), oOecreunBaronie GopMUpPOBAHUE
(GYHKIIMOHATBPHOM  TPAaMOTHOCTM M COLMAJIBHOM  KOMIIETEHIIUU
00yUaroImmXxcs;

CIIOCOOHOCTD 00yJaroIIXCsl HCTIO0JI30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHYECKUE 3HAHUA W YHUBEpPCAIbHbIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHOW M COIIMATIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yIbTaThl OTPAXKAIOT OBJIaZICHUE
YHUBEPCAIbHBIMU YYEOHBIMU MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U
PEryJISTUBHBIMU JICUCTBUSMH.

OBJialeHMe YHUBEPCAJIbLHBIMH Y4Ye€OHBIMHM I03HABATEJIbHBIMH
AeHCTBUSIMM:

1) 6a3oBble JIOrHYECKHUE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEETATh 1IEJIM ICITEIbHOCTH, 3a/1aBasi IapaMeTPhbl U KPUTEPUU HUX
JOCTUXKEHUSA, COOTHOCUTH PE3YJIbTaThl NESATEIBHOCTH C MOCTaBJICHHBIMU
HETISIMU;

UCIIONb30BaTh MPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO
MBIIIJICHUS — BBIJICTATh XapaKTEepPHbIC MPU3HAKY MOHATUM U yCTaHABIWBATh
UX B3aMMOCBSI3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSATHUS IS
00BSCHEHUSI OTAENIbHBIX (PAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IS KIacCU(pUKAIMU BEUIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHaBJIUBATh MPUYMHHO-CICICTBEHHBIE CBSI3U MEXIY M3Yy4YaeMbIMU
SABJICHUSIMU,



CTPOUTH JIOTUYECKUE PacCyXJACHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IO
AQHAJIOTHM),  BBIABJIATH  3aKOHOMEPHOCTM M MPOTUBOpPEYUs B
paccMaTpUBaEMBbIX SBJICHHSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIIOUCHUS,

NPUMEHSTh B TIPOLIECCE€ TMO3HAHUS, UCIOIb3YyEMbIE B XHUMHHU
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPeoOpPa3OBbIBATh MOJEIbHBIC
NpEACTaBICHUS] — XUMHUYECKUH 3HaK (CUMBOJ) JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XMMHUYECKOW pPEAKIMH — MPU PEIICHUH YYEOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHbBIC
MOJEJbHBIE TPEACTABICHUS JIsI BBISBIICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BIIQJIETh OCHOBAaMH METOJIOB HAy4YHOTO T[IO3HAHUS BEIIECTB U
XAMUYECKUX PEAKIIHM;

dbopMynaMpoBaTh IENM M 33Ja4d  MCCIEOBAaHHUSA, HCIOIb30BaTh
MOCTaBJICHHBIE W CaMOCTOSTENbHO C(HOPMYIMPOBaHHBIE BOMPOCHI B
KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI ISl POPMHUPOBAHUS TUIIOTE3BI
M0 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

BJIQJIETh HaBBIKAMH CAMOCTOSITEIbHOTO TUIAHUPOBAHUS U MPOBEJICHUS
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOII0JaTh 3a
XOJIOM TIpollecca, CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3yJibTar,
dbopmynupoBath O0OOIIEHUS W BBIBOALI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
pe3yibTaTOB  MCCIEOBAaHUS, COCTaBIATH OOOCHOBAaHHBI OTYET O
MpoJIeJIaHHON paboTe;

npuoOpeTaTh OMbIT YYCHHUUYECKOW HCCIIEIOBATEIbCKON M MPOEKTHOM
NEeATEeNbHOCTH, MPOSIBIISATH CITOCOOHOCTH u TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOWUCKY METOJOB PpEIICHUs MPAKTUYECKUX 3ajad,
MPUMEHEHUIO PA3JIMYHBIX METOA0B ITO3HAHMUSI.

3) pabora ¢ nunpopmanueii:

OPUEHTUPOBATLCA B PA3IMYHBIX MCTOYHUKAX MH(poOpMauu (Hay4dyHO-
NONyJIsIpHAs IUTEpaTypa XUMUYECKOTO COJIEPHKAHUSI, CIPABOYHBIE MOCOOUS
pecypcbl HTEpHETA), aHATU3UPOBATh HH(POPMAIMIO PA3IMYHBIX BUIOB U
dbopM mpencTaBiICHUS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh H
HEMIPOTUBOPEYUBOCTB;



(GbopMyIMpOBaTh 3aMpPOChl W MPUMEHATH PaA3JIMYHBIE METOJbI MpPH
noucke u oroope uHbopMalul, HEOOXOIUMOU JIJIsi BBHIMOIHEHUS YUEOHBIX
3a]1a4 OINPEACIEHHOTO THUIIA;

npuoOpeTaTh OTIBIT UCIIOJIb30BaHUs nH()OPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUN U PA3JIMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpPAaTh ONTUMANbHYIO (OpMYy NpencTaBlIeHUs
uHpopmauu (cxembl, rpauKd, IUarpaMMmbl, TaOJIULbI, PUCYHKH I
Apyrue);

UCIIOJIb30BaTh HAYYHBIN S3bIK B Ka4eCTBE CpPENCTBA MpU paboTe C
XUMUYECKON MHpOpManuen: NpUuMEHATh MEXNpeaMeTHbIe (hu3nuecKkue u
MaTE€MaTUYEeCKUe) 3HAaKU M CUMBOJBL, (opmyibl, abOpeBUATYypHI,
HOMEHKJIATYPY;

UCTOJb30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE
CpelCTBa HATJISAHOCTH.

OgBinanenue YHHMBepPCAJIbHBIMH KOMMYHMKATUBHBIMH
AefiCTBUSIMM:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYK/1a€MOM TEMBI B XOJ€ AUaIora
W/WIM  JUCKYCCHHM,  BBICKa3blBaThb  HJed, (HOpMyIUpoBaTh  CBOM
MPEIJI0KEHHS] OTHOCUTEIBHO BBITTOJIHEHUSI PE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh ~ C  MPE3CHTAallMe  pe3yJIbTaTOB  MO3HABaTEIbHOM
NESATENbHOCTH, TIOJYYEHHBIX CaMOCTOSITENIbHO WJIM COBMECTHO CO
CBEpCTHHUKAMH  IIPU  BBINOJHEHHMM  XUMHUYECKOTO  SKCIEPUMEHTA,
PAKTUYECKON PabOThI MO HCCIEAOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanu3auuMu  y4eOHOTrO mpoekra U (OpMYJIUPOBAaTh BBIBOJLI IO
pe3yabTaTaM MPOBEIEHHBIX UCCIECNOBAHUN IYTEM COTJIACOBAHUS TMO3ULIUN
B X07ie 00CYyX/IeHUs 1 0OMEHA MHEHHSIMH.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJATHBHBIMU ACHCTBUSIMH:

CaMOCTOSITEJIbHO IJIAaHUPOBATH u OCYIIECTBIISATh CBOIO
MO3HABATENIbHYIO  ACSATENbHOCTh, oOMNpenensss e€ Uead | 3aJayu,
KOHTPOJUPOBaTh M IO Mepe HEOOXOJMMOCTH  KOPPEKTUPOBAThH
npeajiaraeMblii  QJITOPUTM JICWCTBHM TIPH  BBITIOJHEHWW YYEOHBIX U
UCCJIeIOBATEeNLCKHUX 3aJ1ay, BRIOUpaTh Hanbosee 3QGeKTUBHBIN Cr1oco0 Ux
pelieHus ¢ y4€ToM MOTYUYEHHUsI HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKHUX
peakuusix;



OCYIICCTBIIATL CaMOKOHTPOJIb CBOCH JICATCIBHOCTM Ha OCHOBE
caMoOaHalin3a U CaMOOLCHKH.

HNPEJAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckass XUMUSD)
OTPaXaroT:

c(hOpPMHUPOBAHHOCTh TPEJICTABICHUN O XUMHUYECKOW COCTAaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJU XUMHUHU B MO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€
(GYyHKIIMOHATHHOM  TPAMOTHOCTH,  HEOOXOOUMOW NIl PEIICHUS
MPAKTUYECKUX 3a/lad W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO U IPUPOJTHOM CPEAE;

BJIAJICHUE CHUCTEMON XUMHYECKUX 3HAHHUM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS (XUMUYECKUM AJIEMEHT, aTOM, 3JIEKTPOHHAs
000704Ka aToma, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMUYECKas CBsI3b, CTPYKTYpHas ¢opMya (pa3BEpHyTast U COKpaIEHHAs),
MOJIb, MOJIIpHAsE Macca, MOJISIpHBIH 00BEM, YIIEpPOJIHBIM CKEJeT,
byHKIIMOHANIBHAS TPYMIa, paJAUKall, U30MEpHUsl, U30MEPbI, TOMOJIOTUUECKUN
psAIl, TOMOJIOTH, YTJIEBOIOPOIBI, KUCIOPOA U a30TCOAEPKAIIUE COCTUHECHHS
MOHOMED, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHbIC
COEIMHEHMS] ); TEOPUU U 3aKOHBI (TEOPHs CTPOCHHUS OPTaHMYECKUX BEIIECTB
A. M. bytiepoBa, 3aKOH COXpaHEHHUsI MAaCChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XUMHHM; MHPOBO33PEHUYECKHE 3HAHUSA, JICKAIIUE B
OCHOBE NMOHUMAHUSI NMPUYUHHOCTA U CUCTEMHOCTH XHUMHUYECKUX SIBIICHUU,
dakToIOorMYeCKUe CBEINEHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH W
0€30MacHOM HMCMOJb30BAHUM BaXKHEUIITNX OPraHUYECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOMN JIEITEILHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHMU BBISIBISTH XapaKTEPHBIE MPU3HAKU
MIOHATUH, YCTaHaBIINBATh 170. B3aHMOCBSI3b, HCMOJIb30BaTh
COOTBETCTBYIOIIME TIOHATUS MPU ONHCAHUM COCTAaBa, CTPOCHUA U
IIPEBPALICHN OPTAHUYECKUX COEIUHEHHI;

c(hOpPMUPOBAHHOCTh YMEHUHN HCIOIB30BaTh XUMUUECKYIO CUMBOJIMKY
JUISl  COCTAaBJEHUS MOJIEKYJSPHBIX M  CTPYKTYPHBIX (pa3BEPHYTOM,



COKpaméHHON) (hOpMYJT OPTaHUICCKUX BEIIECTB U YPABHEHUH XUMUYICCKUX
peaKIuii, W3TOTaBIMBATh MOJEIH MOJIEKYJ OPraHWMYECKUX BEIIECTB IS
WUTFOCTPAIlNA UX XUMHYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHHMM yCTaHABIMBaTh  MPHHAIC)KHOCTH
W3YUYCHHBIX OPraHWYECKUX BEIIECTB MO HX COCTaBYy U CTPOCHHUIO K
OMpEeICIEHHOMY KJIacCy/TpyIIe COeMHEHUI (YyIJIeBOA0OPOAbI, KUCIOPOI U
a30TCOJiepKaIIUe COCAUHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIUHEHHS),
JTaBaTh MM Ha3BaHusA Mo cucremarndyeckod Homenkinarype (IUPAC), a
TaK)Xe TMPUBOJUTH TPUBUAJIbHBIC HA3BAaHUS OTACIBHBIX OPraHUYECKHUX
BEILIECTB (3TUIJICH, IPOIMIICH, alleTUIICH, ATUJICHTJIMKOJIb, TJULEPUH, PEHOIT
dbopmanbaerui, amneTaibAeTul, MypaBblUHasl KUCJIOTa, YKCYyCHasi KHUCJIOTa,
OJICMHOBAs KHCJIOTAa, CTEAPUHOBAS KHUCIIOTA, TIIFOK03a, (PPYKTO3a, Kpaxmall,
1EJITI0JI03a, TIIMIKH);

c(hOPMHUPOBAHHOCTh YMEHUS OINPECTATh BUIbI XMMHUYECKOU CBS3U B
OpTraHUYECKUX COCTUHEHUSX (OMHAPHBIC U KPATHEIC);

c(OPMHUPOBAHHOCT, YMCHHUS TPUMECHSITH TOJOXKCHUS TEOPHH
CTpoeHus opraHmyeckux BemecTB A. M. BbyrtnepoBa mns oObsICHEHHS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHSI MacChl BEIIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh COCTaB, CTPOCHHUE,
buznueckue ©W XUMHUYECKHE CBOMCTBA THIHYHBIX MPEACTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHWYECKMX BEMIeCTB (METaH, 93TaH, OTHJICH,
IPOMMICH, alleTuieH, OyTtaauen-1,3, metunoyraauen-1,3, 6eH3011, METaHOT
ATaHOJ, ATUJICHTJIUKOJIb, TIIUIEPHUH, (DEHOJ, alleTalIbJIeTH I, MypaBbUHas U
YKCYCHasi KHCJOTBHI, TJIFOKO3a, KpaxMmall, LeJUII0I03a, aMUHOYKCyCHas
KHCIIOTAa), WUIIOCTPUPOBATh TEHETHYECKYID CBS3bh MEXKIYy HHUMH

ypaBHEHUSIMU COOTBETCTBYIOIIHNX XUMHUYECKUX peakui c
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;
c(hOpMUPOBAHHOCTH yYMEHUSI XapaKkTepru30BaTh HMCTOYHUKHU

YTJIEBOJIOPOTHOTO ChIpbs (HE(PTh, MPUPOJHBINA Ta3, yrojib), COOCOObI HX
nepepadOTKH U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;
c(OPMHUPOBAHHOCTh ~ YMEHUW  TPOBOJUTH  BBIYUCICHHUS  TIO
XUMUYECKUM ypaBHEHUsIM (Macchl, 00bEMa, KOJMUYECTBA HCXOJHOTO
BEILIECTBA WJIM TMPOAYKTAa pEaKIMH 10 U3BECTHBIM Macce, O00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIIHN);



c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX
METOJaX HAay4YHOTO MO3HAHMS, WCIOJb3YEMbIX B XUMHUHU TMPU U3YUYECHUU
BEILIECTB U XUMUYECKUX SIBIICHUI (HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT,
MOJENUPOBAHUE), HUCIOIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUSA JId
OPUHATUS PEIICHU B KOHKPETHBIX JKU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMECHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHMM COONIOJATh TMpaBUjia TOJIb30BAHUS
XUMUYECKOHN TIOCYI0M 1 TaOOpaTOPHBIM 000PYIOBAaHUEM, a TAaK)Ke MpaBUiia
oOpamieHusi ¢ BEHIECTBAMH B COOTBETCTBUM C MHCTPYKIUSIMH TIO
BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOJHATh XUMUYECKUI
AKCHEPUMEHT (MIpEBpaIllEHUs] OPraHUYECKUX BEIIECTB IPU HArpeBaHUH,
MOJIyYEHHUE HTUJIIEHA U W3YUYEHHUE €ro CBOWCTB, KAUECTBEHHbBIC PEAKIIUU
OpraHUYeCKUX BEIECTB, JCHATypalusi OEJIKOB MpU HAarpeBaHWUH, I[BETHHIC
peakiuu OEJIKOB) B COOTBETCTBUHU C IpaBUJIAaMH TEXHUKH 0€301MacHOCTH
npu oOpalieHMH ¢ BeElleCTBaMU M JIA0OPATOPHBIM O0OpPYJOBAHUEM,
MIPECTABIATh PE3YIbTAThl XUMUYECKOTO IKCIIEpUMEHTa B (OpME 3alucu
ypaBHEHUN COOTBETCTBYIONIMX PEAKIUH W (POPMYIHPOBATH BBIBOJBI Ha
OCHOBE 3TUX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTH YMEHHUM KPUTHYECKU aHAJIU3UPOBATH
XUMUYECKYI0 HMH(OpMALUIO, TMOJYy4aeMyl M3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoit nHGopmarnyu, IHTepHET U APYTHX);

c(hOpPMHUPOBAHHOCTh YMEHUU COOJI0IaTh TpaBUJIa SKOJIOTHYECKH
1eJIeCO00pa3HOro MOBEJAEHUSI B OBITY M TPYJOBOM AESATENBHOCTU B LIEISAX
COXpPaHEHHUSI CBOETO 3J0POBbSI U OKPYXKAIOIIEW NPUPOJHON Cpenbl,
0CO3HABaTh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI OMPEAEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMAs cMbIci Tokaszarens 1K, noscHaTs Ha
npuMepax CrnocoObl yMEHBIIEHUS W MPEAOTBpPALICHUS HX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKA;

JUIsT O0y4YaroUMXCcsi C OrPAHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBBSI:
yMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAX MMO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUN;

JUTSL CIIETIBIX U CIa00BUISAIIMX O0YUYaIOIIUXCS: YMEHUE UCIIOIb30BaTh
penbeHO-TOUEUHYIO cuctemy oOo3Hauenuit JI. bBpaiins s 3anucu
XUMUYECKUX HOPMYIL.



11 KIIACC

[Ipenmernpie  pe3ynapTaThl  OcBOeHUs  Kypca  «OOmas u
HEOPraHUYECKast XUMUS» OTPAKAIOT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUN: O XUMUUYECKON COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIU XMMHHU B NIO3HAHUU SBJICHUU
Opuposibl, B (POPMUPOBAHUU MBIIIJICHUS W KYyJbTYypbl JHMYHOCTH, €€
(YHKIIMOHAIBHOW  TpaMOTHOCTH,  HEOOXOAMMOM  JUIsl  pelleHUus
NPAKTUYECKUX 3a/lad W DKOJOTUYECKHM OOOCHOBAaHHOTO OTHOLIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHHE CUCTEMOM XWUMHMUYECKHMX 3HAHUW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIArarIINE NOHATHS (XMMUYECKUI 3JIEMEHT, aTOM, U30TOIL, S-, pP-,
d- anexkTpoHHbBIE OpOUTAM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISPHBIN
00BEM, BaAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMUYECKasl CBA3b (KOBAJECHTHAsl, MOHHAS, METAIIMYECKasi, BOJOPOIHAsA),
KpUCTAJLINYECKass pemeETKa, TUIIBI XUMHYECKUX pPEaklui, pacTBop,
JJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,  AJICKTPOJIMTUYECKAsT  AUCCOLMALINS,
OKUCIIUTENIb,  BOCCTAaHOBUTEIb, CKOPOCTb  XHMHMYECKOM  pEaKLMH,
XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS 3IEKTPOIUTUUECKON
aucconuanunu, nepuoguueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHMUS MAaCChl BEILIECTB, 3aKOH COXPAHEHUs U NPEBPALLECHUS SHEPTUU
IpU XHMHYECKHX PEaKLUHAX), 3aKOHOMEPHOCTH, CHMBOJWYECKHUN S3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHMSA, JIEKAIIME B OCHOBE IOHUMAHHUS
OPUYUHHOCTH U CHUCTEMHOCTHM XUMHUYECKUX SIBIICHUMU, (DAKTOIOTHMUECKHE
CBEICHMSI O CBOMCTBAaX, COCTaBe, TMOJYYECHUHM ©  O€30macHOM
UCTIOJb30BAaHUU BAKHEHIIMX HEOPraHMYECKHX BEIIeCTB B OBITY U
IIPAKTUYECKOM JCATEIBHOCTH YEJI0BEKa,;

c(OpMHUPOBAHHOCTh YMEHUW BBISBJIATh XapaKTE€pHbIE NPHU3IHAKU
NOHATHH, yCTaHAaBJINBATh 170:¢ B3aMMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MTOHATHS IIPU ONIMCAHUN HEOPTaHUYECKUX BELIECTB U UX
IIPEBPAILCHUN;

c(OPMHUPOBAHHOCTh YMEHUI HCIIOIb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTaBJIeHUS (POPMYJI BEIIECTB M YPaBHEHUU XUMHUYECKUX DPEAKIUH,
cucrtematnyeckyro HomeHknatypy (IUPAC) u TtpuBHaibHBIE Ha3BaHUS
OTJIEJIbHBIX HEOPraHWYECKUX BEIECTB (YrapHblid ra3, yriaeKHUCIbIi ras,



aMMMaK, raméHas U3BeCTh, HeTaléHasi U3BeCTh, MUThEBAsI COJIa, TUPUT U
Apyrue);

c(hOPMHUPOBAHHOCTh YMEHUU OMpPEAENATh BAJICHTHOCTh WM CTEIICHD
OKHCJICHHS] XUMHUUYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3IUYHOTO COCTaBa,
BUJT XUMHUYECKOM CBsI3W (KOBaJIGHTHAs, WOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAS) B  COCAMHEHUAX, THUI  KPUCTAUIMUYECKONW  PEIIETKU
KOHKPETHOTO BEILIECTBA (aTomHasi, MOJIEKYJISIpHAs, VMOHHAs
METaJUTMYECKAsi), XapaKkTep Cpelbl B BOJAHBIX PAacTBOpPaX HEOPraHUYECKHUX
COCJIMHCHMH;

c(OpMUPOBAHHOCTh ~YMEHUW  YCTAHaBIMBAThb NPUHAIECHKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K  ONPEAEIEHHOMY
KJIacCy/Tpymme COeIuHEHUH (TPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIBL,
OKCHJIbI, OCHOBaHUS, KUCTIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI TEPUOANYECKOTO
3akoHa /. 1. MenzaeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOLIYIO,
O0OBSICHUTEILHYIO U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOPMUPOBAHHOCTh  YMEHHM  XapakTEPU30BaTh  JIJIEKTPOHHOE
CTPOEHUE aTOMOB XUMHYECKUX 31eMeHTOB 1—4 nepuonos [lepuoanueckoii
CUCTEMBbI XUMUYeCKuX 31eMeHToB /. 1. MenneneeBa, HCIIOJIb3ysI IOHATHUSA
«S-, p-, d-ANEKTPOHHBIE OPOUTAIHY, «IHEPTETUUECKUE YPOBHW», OOBACHSTh
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB M HX
COCMHEHUMH 10 TnepuoaaM W rpynnaMm lleppoandeckol CHCTEMBI
xumMudeckux snemeHToB . 1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKUE CBOMCTBA HEOPraHMYECKHMX BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPKAATh CyLIECTBOBAHUE TEHETUYECKOU CBSI3U MEXKITY
HEOPraHUYECKUMHU BEILIECTBAMHU c MTOMOIUIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUIA;

chOpPMUPOBAHHOCTh ~ YMEHHSI  KJIacCU(DUIIMPOBaTh  XUMHUYECKHE
peaKkuy MO Pa3IuYHbIM NpHU3HAKaM (YUCIYy U COCTaBy pearupyrouux
BEIIECTB, TEIIIOBOMY 3P DEKTy peaKiini, N3MEHCHHUIO CTCTICHEW OKUCIICHUS
AJIEMEHTOB, 00OPAaTUMOCTH PEAKIIUH, YUACTHUIO KaTaIn3aTopa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YpPAaBHEHHS  pEaKIIHid
Pa3JIMYHBIX TUIOB, MOJHBIE U COKPAIIEHHbIC YPABHEHUS PEaKIIMil HOHHOTO
oOMeHa, yUUThIBasl yCJIOBUS, IPU KOTOPBIX 3TH PEAKIIUHA UAYT JO KOHIIA;



c(hOpMHUPOBAHHOCTh YMEHHI TIPOBOJAUTH PEAKIIMH, TIOTBEPKIAIOIIHE
Ka4eCTBEHHBIH  COCTaB  pA3MYHBIX  HEOPTaHUYECKUX  BEIIECTB,
pacrmo3HaBaTh ONBITHBIM IYTEM HMOHBI, MNPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHCIHMTEIHHO-
BOCCTAHOBUTENBHBIX PEAKUUN IMOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO
OajlaHca 3TUX peaKIuii;

c(hOPMHUPOBAHHOCTh YMEHHUH OOBSICHATh 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKON peakluu OT pPa3IuYHbIX (PAKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHEIIHETO BO3JECUCTBUS
(mpunuun Jle HlaTense);

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepU30BaTh  XUMHUYECKHE
IPOLECCHI, JIEKAIIME B OCHOBE MPOMBIIIIEHHOIO I[OJIYYE€HUS CEpHOU
KHUCIIOTHI, aMMMaKa, a Takke CQOPMUPOBAHHOCTb TNPEJICTABICHUNA 00
OOIIMX HAYYHBIX MPHUHIHUIAX U SKOJIOTHUYECKHX MPOOIeMax XUMHUYECKOTO
IPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh ~ yYMEHMHA  TPOBOJAUTH  BBIYUCIEHUS  C
UCIIOJIb30BAaHUEM TIOHATUS «MaccoBas JOJs BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOILIEHUH Ta30B TMPU XUMHUYECKHX PEAKIUSIX, MAaCChI
BELIECTBA WJIM 00bEMA ra30B [0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOTO
3pdexTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MPEeBPAILICHUS U COXPAHEHUS SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJATh MpaBWia IOJb30BAHMUS
XUMUYECKON OCYI0M 1 1TaOOpaTOpPHBIM 000PYI0BAHUEM, A TAK)KE MMPaBUIIa
oOpalieHusi C BEIIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHSIMH TIO
BBITNOJIHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BHITIOJHATh XUMHUYECKH
AKCIIEPUMEHT  (pa3flioKeHHe TEepPOKCHAa BOAOpPOJAa B  MPUCYTCTBUHU
KaTaau3aropa, OIpEAENICHHE Cpelbl PacTBOPOB BEIIECTB C MOMOILBIO
YHHUBEPCAIbHOTO UHIUKATOPA, BIMSHUE PA3TUYHBIX (PAKTOPOB Ha CKOPOCTH
XUMHUYECKON peakluu, peakliuu HIOHHOTO 0OMEeHa, KaueCTBEHHBIE PEaKINU
Ha cyJbdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHUS, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3aja4 1o TemaM «Mertamib»y u «Hemeramib») B
COOTBETCTBUM C MPABWIAMH TEXHUKH O€30MACHOCTU MpU OOpaIIeHUH C



BELIECTBAMHU U JTAOOPATOPHBIM 000PYI0BaHUEM, MPEACTABISATH PE3YJIbTATHI
XUMUYECKOTO  JKCIIEpUMEHTa B (opMe  3aluCH  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (OpMyJIUPOBATH BHIBOJBI Ha OCHOBE ATHX
pe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTH YMEHHUI KPUTHYECKHU aHAJIU3UPOBATH
XUMHUYECKYI0 HMH(POpPMALIMIO, TOJYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB
(cpencTBa MaccoBO KOMMyHUKaluu, UHTEpHET U IpYyTruXx);

c(hOpMHUPOBAHHOCTh yMEHUM COOJIOMAaTh IIpaBHJIa DKOJIOTHYECKH
1EJIeCO00Pa3HOr0 MOBEJACHUSI B OBITY M TPYJIOBOM ACSATEIBHOCTU B LEISAX
COXpaHEHHUSI CBOETO 3J0pPOBbS W OKPYXAroWIEW NPUPOJHON Cpenpl,
OCO3HAaBaTh OIACHOCTH BO3JICVICTBUS HA KUBBIE OPTaHU3MBI OIPENEIEHHBIX
BEILIECTB, IMOHMMAas cMbIca mnokasarens II/JIK, moscHATs Ha npumepax
CHOCOObI YMEHBIIECHUS U MPEIOTBPALICHHUS] UX BPEIHOTO BO3JIECHCTBUS HA
OpraHH3M YEJIOBEKA;

UIst 00yYaroumxcsi ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3]I0POBBS:
YMEHUE MPUMEHATh 3HAHUA 00 OCHOBHBIX JIOCTYMHBIX METOAAX IMO3HAHUS
BEIIIECTB U XUMUYECKUX SBJICHUM;

JUIS CJETIBIX U CJIa0OBUAAIIUX OOYYAIOIIMUXCS: YMEHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3Hauenuit JI. bpaitng mns  3anucu
XUMUYECKUX (HOPMYIIL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

HaunMeHoBaHue KoanuyecTBO 4acos
°
pa3aeoB U TeEM KoHnTpoJbHbIe
n/n Bcero
nporpammabl padoThbI

Pazgea 1. Teopernueckue 0CHOBbI OPraHUYeCKOM XUMUM

IIpenmer
OpraHU4YeCKOU
xumuu. Teopus

1.1 CTPOECHUS 3
OpraHUYECKUX
coenqnueHnii A. M.
bytneposa

Hroro no pasneny 3

Paspnen 2. Yriesoaopoabl

IIpenenbusie
2.1 YIJIEBOAOPOABI — 2
AJIKaHBbI
Henpenensueie
YTJIEBOAOPOABL:
AJIKEHBI,

2.2

aJIKaJIUuCHBI,

IIpakTHYeckue
padoThbI

JuexkTpoHHbIe (HU(pPOBBIEL)
o0pa3oBaTe/ibHbIE PecypChl



AJIKNHBbI

)3 Apomarnyeckue
' YTJIEBOIOPOIBI

[Ipupoansie
HUCTOYHUKHU

2.4 3 1
YTJIEBOIOPOAOB U

ux nepepadoTka
Uroro no pazaeny 13

Paznen 3. Kuciiopoacoaep:xaniue oprannieckue coeIuHEeHUs

3.1 Cnuprel. ®enon 3
Anberuasl.

30 KapbonoBsie .
KHUCIIOTHL.

Crnoxubie 3¢upbl

33 VrneBoasl 3 1
Uroro no pazaeny 13

Pa3nea 4. Azorcogepskanue OpraHu4ecKue coeJHHeHHs

AMUHBI.
4.1 AMHUHOKHCIIOTEL. 3
benxu
Wroro no pazneny 3

Pa3znen 5. BbicokomoJieKy/JISIpHbIE COeTUHEHUSA



[Tmactmaccer.
5.1
Kayuyku. Bonokna

Hroro no paszuneny

OBILEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34



11 KNIACC

N HaunmMeHoBaHue KoanuyecTBO 4acos
[1)

pa3ie/ioB U TeM KonTpoJbHbie
n/n Bcero

nmporpaMmmabl paGOTbI

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHUM

CTpoeHue aTOMOB.
[Tepnognueckuil
3aKOH U
11 IIepuonuueckas
' cucreMa
XHUMUYECKHX
anemenToB 1. U.

Meuneneena

CrpoeHnue BelecTna.
1.2 Mmuoroo6pasue 4
BEIIIECTB

13 XUMHYECKHUE 6 1
peaxkuuu

Uroro no pazaeny 13

Pa3nea 2. Heoprannueckasi XuMust
2.1 Meramnsl

2.2 Hewmerauibl 9 1

IIpakTH4eckue

padoThI

DJIeKTpOHHbIe (LM(pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl



CBs13b
HEOPTaHMYECKUX M
OpPTaHHYECKUX
BEIIIECTB

23

Uroro no pazaeny

Pa3zpea 3. XuMus u ;Ku3HbL

3.1 XUMHS U KU3Hb
Utoro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

17

34






IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne

/ Tema ypoka
n

IIpeamer opranndeckoin
XUMHUH, €€ BOBHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

Teopus cTpoeHus
OpPraHMYECKHUX COCIUHEHHUN
A. M. bByrneposa, eé
OCHOBHBIC ITOJIOKCHUA

[Ipencrasnenue o
KJ1accupuKanuu
OpraHUYEeCKHUX BEILECTB.
Homenkiiatypa
(cucremaTuyeckas) u
TPUBUAIbHBIC HA3BAHUS
OpraHWYECKHUX BEIIECTB

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKUM Pl

MeTtaH u 3TaH —

KoanuecTBO 4acos

KoHnTpoibHbIe

Bcero
padoTbl

IIpakTHyeckue
padoThI

Jdara
U3YYeHUS

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl



10

11

12

13

IIPOCTEUIINE MPEACTABUTEIN
AJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOIICTBa

OTUJIEH U IIPOIMUJICH —
HpOCTCI\/'IH_II/Ie MMpeaACTaBUTCIIN
AJIKCHOB

[TpakTuueckas padota Ne 1.
«[lomyuenue aTuICHa U
U3yYEHHE €r0 CBOHCTBY»

Ankanuensl. bytaauen-1,3 u
MeTunoyTaaueH-1,3.
[TomyueHnne CHHTETUYECKOTO
Kay4dyKa ¥ PEe3UHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,
TOMOJIOTUYECKUI PSA/I.
ALIETUJIEH — MPOCTEUILHI
MIPEJICTaBUTENb aJIKHHOB

Brrunciienus o ypaBHEHHIO
XUMHYECKOW peaKkuu

ApeHbl: 6EH30J1 U TOTYOJI.
TOKCUYHOCTH apEHOB

I'enetnueckas cBsA3b
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15

16

17

18

19

20

YTJIEBOJIOPOJIOB,
MPUHAJISKANTUX K
Pa3IMYHBIM KJlaccam

IIpupoHbIE HCTOYHUKH
YIJIEBOAOPOJOB: MPUPOAHBIN
ra3 u MoInyTHbIE HEPTSIHbIE
raspl, He()Th U MPOTYKTHI €€
nepepaboTKu

IIpupoHbIE HCTOYHUKH
YIJIEBOJOPOIOB: IPUPOIHBIN
ra3 u MoInyTHbIE HEPTSIHbIE
rasbl, He)Tb ¥ MIPOAYKTHI €€
nepepaboTKu

Konrpomnbnas padora mo
pazneny «YTrieBoaopoashy
IIpenenbHbIE OTHOATOMHBIE
CIUPTHI: METAHOJI U ATAHOII.
Bonopoanas cBsi3b

MHoroaToMHbI€ CIIUPTBHI:
ATUJICHIJIMKOJb U TIIMLEPUH
DeHOJI: CTPOCHUE MOJIEKYJIBI,
q)HSquCKI/Ie U XUMHNYECKHE

CBOWCTBA, MPUMEHEHHUE

Anpaerupl: opMabaeTU I
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22

23

24

25

26

27

U aneTanbaerug. AeToH

OHOOCHOBHBIC MTPE/ICIIbHBIC
KapOOHOBBIC KUCIIOTHI:
MypaBbUHas U YKCyCHas

[TpaxTrueckas padota Ne 2.
«CoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

CreapuHoBas 1 OJIEMHOBAs
KHUCTIOTHI, KaK
MPEJICTABUTENN BBICIIUX
KapOOHOBBIX KUCIIOT

MprbU1a KaK COJIM BBICIINX
KapOOHOBBIX KHUCIIOT, UX
MoroIIee JIeHCTBHE

Crnoxuble 3(upbI KaK
IIPOU3BOJHBIE KAPOOHOBBIX
KUCHOT. ['Maposin3 CI0KHBIX
a¢hupoB

Kupsl: runponus,
IIPUMEHEHHUE,
Ouosoruyeckas pojb )KUpPOB
VTIIeBoAbl: COCTaB,

Kjaccuukanus.
Bakueiimue npeacTaBuTeNu:
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29

30

31

32

33

34

TJTI0K03a, PpyKTO3a,
caxaposa

Kpaxman u nemnronosa kak
MPUPOAHBIE ITOJIUMEPEI
KonrponbHas padora no
pazneny
«Kucnopoaconepxkaniue
OpraHUYECKUE COETUHEHUS
AMUHBI: METHJIAMUH U
aHWINH

AMHUHOKHCIIOTHI KaK
am(oTepHble OpraHUYECKHe
COCIUHEHUS, UX
0HO0J0rHYecKoe 3HAaUYCHHE.
IlenTuasl

benku xak npupoaHbie
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS

OCHOBHBIG IIOHATHUA XUMHUHN
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUU

OCHOBHBIEC METOAbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHenmit. IlmacTMacchl,



Kay4yKH, BOJIOKHA

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



11 KNIACC

Ne
n
/
n

Tema ypoka

XUMHAYECKHAHN DJIEMEHT. ATOM.
DnexTpoHHass KOHPUTYpaLus
aTOMOB

[Tepronnueckuii 3aKOH U
[Tepronnueckas cucrema
XHUMHYECKHX deMeHToB /1. H.
MenpaeneeBa, uX CBI3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMUYECKHX DJIEMEHTOB U
WX COEJMHEHUH 1O TPyIIaM u
nepuoaM. 3HaueHUe
NIEPUOMYECKOTO 3aKOHA U
CHUCTEMBbI XUMHUYCCKUX 3JICMCHTOB
.. MenneneeBa B pa3BUTHH
HayKu

CrpoeHue BemiecTBa. XuMHUUYeCKast

KoanyecTBO 4acos

K
Beero OHTPOJIbHbIE
padoThI
1
1
1
1

IIpakTH4eckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTebHbIC

pecypcbl



CBSA3b, €€ BUBI; MEXaHHU3MBI
00pa3oBaHMs KOBAJIEHTHOM CBSI3H.
Bomoponnas cBs3b

BanenTHOCTS.
DNEeKTPOOTPULIATETEHOCTb.
Crenenn okuciaeHus. BemrecTpa
MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHSI

ITonsatue o AUCTICPCHBIX CUCTCMAX.
Uctuaneie n KOJIJIOUIHBIC
pactBOpsl. MaccoBas 101
BEIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCIMHEHUM.
T'eneTnyeckas CBA3b
HEOPraHWYECKUX BEILIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanus xumudeckux
peakIuil B HEOPraHU4EeCKON 1
OpraHMYEeCKON XUMHUU. 3aKOH
COXPAHEHHUS MacChl BEIIECTB;
3aKOH COXPaHECHMsI U TPEBPALLECHUS
9HEPruy NPU XUMHYECKUX
peakusax



10

11

12

13

14

CxkopocTts peaknuu. O6paTumMbIe
peakuun. XuMHU4eCKOe
paBHOBECHE

[IpaxkTuyeckas padora Ne 1.
«BnusiHue pa3znuuHbIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOM
peaKkum»

DNEeKTPOIUTHYECKAS
nuccormanud. Iloaarue o
BOJIOpoAHOM Moka3zatese (pH)
pactBopa. Peakiium nOHHOTO
oOMeHa. ['uaponn3 opraHu4ecKux
Y HEOPTaHWYECKUX BEIECTB

OKHCIUTENTBHO-
BOCCTAHOBUTEIIHLHBIC PEAKITHH.
[TonsTue 06 snekTposm3e
pacIiaBoB U pacTBOPOB COJIEH

Kontposnbnas paboTa no pazaeny
«TeOpeTI/I‘-IGCKI/Ie OCHOBBI XUMHUN)

Mertaibl, UX MOJ0KEHHE B
IIepuonuueckoii cucreme
XUMHYECKHX d1eMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O01Ime
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16

17

18

19

20

21

(u3nyeckre cBOMCTBa METaNIOB

CIu1aBel METaIIOB.
DIEKTPOXUMUYECKUN P
HaIPSKEHUN METaJIOB

XUMHUYECKUE CBOMCTBA
BAKHEHUIIINX METAJUIOB (HaTpuUH,
KaJuM, KaJIbIUN, MarHuH,
QTIOMUHHI) U UX COCTMHEHUM

XUMHUYECKUE CBOMCTBA XpoMa,
MEIIU U UX COCIUHEHUN

XUMHYEeCKHAE CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

[IpakTuyeckas padora Ne 2.
"PenieHne S3KCIIepuMEHTAIBHBIX
3aj1a4 rno reme «Mertamib"

Hemeranibl, X MOJI0KEHUE B
IIepuonuueckoii cucreme
XUMHYECKHX d1eMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

duznveckue CBOMCTBA
HEMETaJUIOB. AJUIOTPONHS
HEMETAJUJIOB (Ha MpuMepe
KHCIIopoJia, cepsl, hpocdopa u



22

23

24

25

26

27

28

29

yriiepo/ia)
XUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHU

XuMudecKre CBOMCTBA a30Ta,
dhocdhopa 1 uX coeTMHCHUI

XUMHUYECKUE CBOMCTBA yIJIepo/a,
KpEMHUA U UX COG)II/IHGHI/II\/’I

[IpuMeHeHHEe BaKHEUIINX
HEMETAIJIOB U X COCAVHEHUN

O0001IeHNEe U CUCTEMATU3ALIHS
3HaHu# 1Mo TeMe «HeMeTamisly.
Brruncnenust no ypaBHeHHSIM
XUMHUYECKUX PEAKIUN U
TEPMOXUMHUUYECKHUE PACUETEI

[TpakTuueckas padota Ne 3.
«PenieHune 3KCrepuMeHTaIbHbIX
3aza4 o teme "Hemeramiel'"»

KonTponsHas pabora no temam
«Metaie u
«Hewmetamnby/Beepoccuiickas
npoBepoyHas paborta
Heopranuueckue u oprannueckue
kucioTel. Heopranuaeckue u
OpraHMYeCKHUe OCHOBaHUS



AMdoTepHbIe HEOPTaHUIECKUE U
OpPTraHUYECKUE COSAMHEHUSI.

30 T'emermueckas CBSI3b
HEOPraHUYECKUX U OPraHMYECKHUX
BEIIECTB

Posne xuMuu B o0ecrieueHNN
31 3KOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI

MEIUIIMHBI

[IpencraBienust 06 00mUX
3 2 Hay‘-IHBIX HpI/IHHI/IHaX
TTPOMBIIIIJICHHOTO TTOJTyYeHUS

BaKHEHIIINX BCIICCTB

3 YenoBek B MUpE BEMIECTB U
MaTepuaioB

34  Xumus u 370pOBbE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumus, 11 kmacce/ Pynsuruc I'.E., ®enpaman @.I'., AKninonepHoe
obmectBo «M3matenbeTBo «IIpocBemenne»»

Xumus, 10 knace/ IN'abpuensana O.C., O01iecTBO ¢ OrpaHUUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe oduiectBo «M3aaTenbcTBO

<<HPOCB€III€HI/IC»»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

I'apa H. H. Xumus: ypoku B 10 knacce: nocobue ans yuurens / H. H.
I'apa. — Mocksa: [Ipoceemenue, 2014. — 127 c.

I"apa H. H. Xumus: ypoku B 11 knacce: nocodue mist yuutens / H. H.

I'apa. — Mockaa: IIpocsemenue, 2014. — 127 c.;;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETU UHTEPHET

http://him.1september.ru Equnas komnekmus LIOP: [Ipenmernas
KOJUTEKIUS «XUMHUS»
http://school-collection.edu.ru/collection/chemistry EcrectBenno-

Hay4HbI€ dKcriepuMeHThl: Xxumud. Komnexkuus Poccuiickoro



00111e00pa3oBaTeNbHOIO MopTaa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anux6epoBoii
http://www alhimik.ru Becepoccuiickas onummnuaaa mkoIbHUKOB 110
XUMHH

http://chem.rusolymp.ru Oprannyeckasi XuMHs: 3JIEKTPOHHBIA yUeOHUK
JUISL CPETHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: JICKTPOHHBIH
y4EOHUK

http://www hemi.nsu.ru OTKpBITBIN KOIEIK: XUMUS
http://www.chemistry.ru J{luctraHnioHHast OJIMMITHAJIA 110 XUMUHU:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEKTT
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