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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1mo XMMUU Ha YpOBHE CpeHEro oOuiero oopa3oBaHusi pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUNM K pE3yNbTaTaM OCBOCHHS (elnepanibHO 00pa3zoBaTEIbHOU
nporpamMmbl  cpeaHero obmiero ooOpazoBanus (POIl COO), mnpeAcTaBiICHHBIX B
®denepaibHOM TOCYAapCTBEHHOM oOpazoBarenbHoM cranjpapre COO, ¢ yu€rom
KoHuenuuu mnpenonaBaHusi y4eOHOro mnpeaMmeTa «XuUMHUS» B  00pa30BaTeIbHBIX
opranm3amusix Poccuiickoit ®enepanuu, peanu3yroOINMX OCHOBHBIE 00pa30BaTEIbHBIC
MIpOrpamMMbl, U OCHOBHBIX MOJOKeHUH «CTpaTeruu pa3BUTUs BoclUTaHus B Poccuiickoi
®deneparuu Ha iepuoj 10 2025 roga» (Pacnopspokenue [paButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TOJAX0/I0B K pa3pabOTKe MporpaMMbl MO XMMHH, K OINpEAeNICHUI0 oO0Iei
CTpaTreruu OOY4YeHHMs, BOCIUTAHUS W PA3BUTUS OOYYAIOLIUXCS CPEICTBAMH Y4€OHOTO
npeameta «Xumus» A 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHLIETITyaJIbHbIE
nonoxkenuss PI'OC COO o B3auMOOOYCTOBIEHHOCTH 1IEeNIeH, COACpKaHUs, PE3yJIbTATOB
oOy4eHHs U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

[Ipu peanuzanuu pabouell mporpaMMbl MO XUMHUHU TaKKE YUYTEHBI LIEIU W 3aJaud
BOCIIUTATEIBHON POrpaMMBbl KO, sBistomeics yacteio OOIT OOO mkosmsl.

XUMHUYECKOe 00pa3oBaHUE, IOJy4YaeMOE€ BBITYCKHUKaMHU 00I1e00pa30BaTeIbHON
OpraHu3allid, SIBJISIETCS HEOThEMIIEMOM 4YacThl0 UX 00pa3oBaHHOCTU. OHO CIIYXUT
3aBepUIAIONIMM D3TallOM pEau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIINX LIEJTOCTHOM CHUCTEME XMMUYECKOTO0 OOpa3oBaHUs. DTH
LIEHHOCTU KacaloTCsl IO3HAaHUS 3aKOHOB MPUPOAbI, (POPMHUPOBAHUS MUPOBO33PEHUS U
oO11el KylbTyphl YETIOBEKA, a TAKKE HKOJIOTMYECKH 00OCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U MPUPOJIHOH cpene. Peannsyercs xumMuueckoe o0pazoBaHue 00yUaroMXcs Ha
YpOBHE cpelHero ooOuiero oOpa3oBaHMsI CpPEACTBAMH YYEOHOTro MpeaMeTa «XUMHs»,
COJIEpKaHUE U MOCTPOECHHE KOTOPOIO OIPEAEIICHBl B IPOrPAMME IO XUMHUHU C YYETOM
cnenu(pUKd HAyKHM XUMUHU, €€ 3HaYEHUs! B TIO3HAHUU TPUPOABI U B MaTePUATIbHOMN JKU3HU
oOlecTBa, a Takke C Y4E€TOM OOIMX Uelel W MNPUHIMIOB, XapaKTepU3YIOIIHUX
COBPEMEHHOE COCTOSIHME€ CHUCTEMbl CpeaHero ooémiero oOpasoBanust B Poccuiickoit
denepanum.

XuMHUsL Kak DJEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyl poiib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JaHUM HOBOW 0a3bl MarepuaibHOM KyJabTypbl. OHa
BHOCHUT CBOM BKJIaJ B (POPMHPOBAHUE PAIIMOHATIBHOIO HAYYHOI'O MBILIUICHUS, B CO3/IaHHE
L[EJIOCTHOTO MPEeICTaBICHHs 00 OKPY>KaIOIIEM MHUpE KaK O €IMHCTBE PUPOJIbI U YEeTIOBEKA,
KoTopoe (GopMUpYyeTCss B XUMHM Ha OCHOBE ITOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPYAIOILEro MUpPa, OCO3HAHUS B3AUMOCBSI3H MEXK]1y CTPOCHHUEM BELIECTB, UX CBOMCTBAMU
Y BO3MOYKHBIMH 00J1acTsIMU IPUMEHEHUS.

TecHOo B3aMMOJEHCTBYSl C JIPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS cTaja
HEOThEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIOBHEM YCIICITHOTO TPyAa U
KU3HA KKI0TO ujeHa oOmiectBa. COBpeMEHHAs XUMHUs KaK Hayka CO3ujaTelbHas, Kak
HayKa BBICOKHUX TEXHOJOTUH HalpaBjieHa Ha pelIeHUe TII00AbHBIX MPOOJIEM YCTOMYHUBOTO



Pa3BUTUS 4YEIIOBEUYECTBA — CBIPbEBOM, HHEPreTUYECKOM, IMHUIIEBOM, SKOJIOTHYECKOU
0€30MacHOCTH U OXPAHBI 30POBbSL.

B cooTrBercTBUM ¢ 00IMMU LENSIMU U NPUHIUIIAMHU CPEIHEro o0IIero oopa3oBaHus
cogepxkanue mnpeamera «Xumus» (10-11 xmaccel, 0a30BbI  ypOBEHb HM3yUEHUs)
OPUEHTHPOBAHO MPEUMYILECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOydYaroImxcs,
HEOOXOJAMMYIO MM Il BBIpAaOOTKA MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOIO
BKJIIOUEHUS B JKU3Hb COIIMYMa, MPOJOJDKEHUS 00pa30BaHUs B PA3IMYHBIX OOJIACTSIX, HE
CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHMEM.

CocraBnsromuMu npeaMera « XuMus» SIBISIOTCS 0a30Bble Kypehl — « Opranndeckas
xumus» U «OOIIas U HEeOpraHUYecKass XMMUsS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HAyKW: CUCTEMA 3HAHUH M0 HEOPraHWYECKOM XUMUU
(c BKJIIOYEHHMEM 3HAHWM M3 OOIIe XWMHUHU) M Opranmdeckoi xumuu. dopmupoBaHue
JAHHOM CHCTEMbl 3HAaHMM NPU HU3YYEHHU IpeaMeTa O00eCleYMBAET BO3MOXKHOCTh
pPaccMOTPEHHsI BCErO MHOroOOpa3usi BEIIECTB Ha OCHOBE OOIIMX MOHATUM, 3aKOHOB U
TEOPUN XUMUMU.

CtpykTypa coaepxanust KypcoB — «Opranmueckas xumus» U «O6mas u
HEOopraHuyeckas XuMus» c(popMupoBaHa B IPOrpaMMe MO XUMUU Ha OCHOBE CUCTEMHOI'O
MOJIX0Ja K U3YUYEHHIO y4eOHOro MaTepuana U 00yclIoBIeHa UCTOPUUIECKH 0OOOCHOBAHHBIM
pa3sBUTHEM 3HAHUKW Ha ONPEACIIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OPraHWYECKOM XMMHH BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCHYECKOW TEOPHUH
CTPOCHHUSI OPraHMYECKHUX COECAVMHEHWH, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX U
AJIEKTPOHHBIX IMPEACTABICHUN O CTpoeHHH BemecTB. CBeAeHHsI 00 M3ydaeMbIX B Kypce
BELIECTBAX JIal0TCS B Pa3BUTUU — OT YTJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOIMYECKH aKTUBHBIX
COeIMHEeHHI. B Kypce opraHnueckoil XMMHUHU TOJYyYalOT pa3BUTHE CHOPMHUPOBAHHBIE HA
YPOBHE OCHOBHOTO 00IIEro 00pa30oBaHus NEPBOHAYATIbHBIE MPEICTABIECHUS O XUMUYECKOM
CBA3M, KJIACCU(UKAIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX
CTPOEHMS, O XUMUYECKON PEAKIIUU.

[Ton HOBBIM yTJIOM 3peHus B peaMeTe « XuMus» 0a30BOro YpOBHS paccMaTpUBAETCs
M3YYEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TEOPETHUECKUI MaTepual U
(aKTOJIOrMYecKue CBEACHUS O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B YaCTHOCTH, B
Kypce «O011as 1 HeopraHuyeckas XMMHUsD» 00y4yarouIuMcsi IPEI0CTaBISIETCS] BO3MOXKHOCTh
OCO3HATh 3HAUYEHUE NEPUOJANYECKOTO 3aKOHA C OOIETEOPETUUECKUX U METO0JIOTUYECKUX
NO3UIMHI, TIyOXe MOHATh HCTOPUYECKOE H3MEHEHUEe (YyHKUMUH 3TOro 3akoHa — OT
000011ao11el 10 0O0BACHAIONIECH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHUM O BAXKHEMIINUX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX
U NPUMEHEHHH, a TAKXKE O XMMHMUYECKHUX PEaAKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX
MpoTeKaHus qonoHseTcs B Kypcax 10 u 11 kimaccoB a5ieMeHTaMu CoJIepKaHUsl, UMEIOIIMMU
KyJIbTYPOJIOTMYECKUN U MPUKIATHON XapakTep. DTHU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XMMHH C JPYTMMU HAyKaMH, PacKpbIBAIOT €€ poJib B MO3HABATEJIbHOW U
MPaKTUYECKOM JICSITEIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K
MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTal0T
BBIITYCKHUKY OPHUEHTUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpOOJIeMax,
CBA3aHHBIX C XMMHEH, KPUTHUECKH OCMBICIMBATh MHPOPMALMIO U MPUMEHSTh €€ s



MOMOJIHEHUA ~ 3HAHWM, PEHIEHHUS  WHTEUIEKTYAJbHBIX W 3KCHEPUMEHTAIbHBIX
MCCJIEIOBATENbCKUX 3a7a4. B memom copeprkanue yaeOHOTo mpeaMera « XUMHUs JaHHOTO
YPOBHS ~ M3y4Y€HUS  OPUEHTHUPOBAaHO Ha  ¢GopMHpoBaHHE Yy  OOydarolmxcs
MHUPOBO33PEHUYECKON OCHOBBI JJii TOHUMaHUs (GuiaocoPckux uIen, TaKkux Kak:
MaTepHaIbHOE EIMHCTBO HEOPraHMYECKOTO M OPraHMYeCcKOro MHpa, O0OYCIOBIEHHOCTh
CBOWCTB BEILIECTB UX COCTABOM U CTPOCHUEM, IO3HABAEMOCTh IPUPOJHBIX SIBIICHUU ITYyTEM
HKCIIEPUMEHTA M PEIICHUS MPOTHBOPECUUN MEXKIy HOBBIMU (paKTaMH U TEOPETHUYCCKUMU
NPEANOChIKAaMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU HKOJIOTHYECKUX MPOOIJIeM, a TaKkKe
npo0sieM cOEpeKeHUsI YHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX TEXHOJIOTHH U
MAaTEPHUAJIOB.

B mnane pemnieHus 3amad BOCHUTAHUS, PA3BUTHUS U COLMANM3AIMU OOyYarOIUXCS
MPUHSATHIE TPOTPAMMOMN MO0 XMMHUU MOAXOAbI K OMPEAECICHUIO COAEPHKAHUS U TTOCTPOCHHUS
npeaMeTra MpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX YYE€OHBIX JEHCTBUIA,
UMEIMX 0a30BO€ 3HAYEHUE JIJISl PA3IMYHBIX BUJOB JACSITEIBHOCTU: PEIICHUS MPOoOIieM,
MOMCKa, aHajau3a U o0paboTku WHGOpPMAIUU, HEOOXOAUMBIX JJIsi MPUOOPETEHUST OIbITa
MPAKTUYECKOM W MCCIEIOBATEIBCKON NESITEIbHOCTH, 3aHMMAIONIEH BAaXXKHOE MECTO B
[MO3HAaHUU XUMHUH.

B npakTtuke npenojiaBanusi XUMUU Kak Ha YpOBHE OCHOBHOT'O 0OIIEero oOpa3oBaHusl,
TaKk U Ha YPOBHE CpeIHEro oOuiero oOpa3oBaHUs, MPHU OMPEIEICHUU COACPKATEIHHOU
XapaKTEPUCTHUKH LEJIEN U3YUEHHUS ITPEAMETA HAIPABJICHUEM MIEPBOCTEIIEHHON 3HAYMMOCTH
TPaIUIIUOHHO TpU3HAETCS (OPMUPOBAHHE OCHOB XUMHUUYECKOM Hayku Kak oO0JjacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSI, IPAKTUYECKOU JESITEIBHOCTH YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOUM KyJbTypbl. C METOAMYECKONM TOYKH 3pPEHHS] TaKOM MOAXOI K
ONPEAECTICHUIO LIEJIEN N3YUCHUS NIPEIMETA ABJISETCS BIOJHE OMPAaBIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS INIABHBIMU LIEJISIMUA N3YyUYE€HUA MPEIMETa « XUMUSD» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBISAIOTCS:

e (GopMUPOBAHHE CHUCTEMbl XMMHUYECKUX 3HAHUN KaK Ba)KHEUILEW COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIFOUEBBIC
NOHATHS, (QyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKH,
YCBOCHHUE U MOHUMAHUE CYIIHOCTU JTOCTYITHBIX 00O0OIIEHUN MHPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHUE U PA3BUTUE MTPEACTABICHUIM O HAYYHBIX METOaX MTO3HAHUS BEIECTB
U XUMHYECKUX  PpEaKlIHui, HEOOXOAUMBIX MJig MPUOOPETEHUS  YMEHHM
OPUEHTHUPOBATHCSI B MUPE BEUIECTB U XMMHYECKUX SIBJICHUW, UMEIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKON U TOBCEIHEBHOM KU3HU;

e Ppa3BUTHE yYMEHUM M CIIOCOOOB JEATENbHOCTU, CBSI3aHHBIX C HAOJIOJICHHEM U
00BSICHEHHEM XHMHUYECKOTO AKCIEPUMEHTA, COOJIFOJACHUEM IMpaBUJI O€30M1acHOTO
oOpalleHusI ¢ BEIESCTBAMM.

Hapsny ¢ atum, coaepxkarenbHas XapakTepUCTUKA LIEJIEN U 3aa4 U3yUYECHUs [TPEIMETA
B MOporpaMme I0 XHMHUU YTOYHEHA M CKOPPEKTHUPOBaHA B COOTBETCTBHM C HOBBIMH
MPUOPUTETAMU B CHCTEME cpeaHero oomiero oopazoBanus. CerojHs B MpenojilaBaHUU
XUMUU B OOJbIIEH CTENMeHUu OTHAETCA MPEANOYTEHUE NPAKTUUYECKOM KOMIIOHEHTE
COAEPKAHUS oOy4eHus, OPUEHTHUPOBAHHOW  HAa  MOATOTOBKY  BBINYCKHHUKA



o0meo0pa3oBaTelbHONM  OpraHW3alMK, BIAACIONIETO HE HA0OpOM  3HAHWHA, a
(GYHKIIMOHATBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSMU aKTUBHOTO TIOTYYEHUS
3HAHUI ¥ IPUMEHEHHUS UX B PEAIbHOM KU3HU JUIsl peLICHUs TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 5TUM npu H3ydyeHUM NpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYCHUE
NpUOOPETAIOT TaKKE LETU U 3a7a4l, KaK:

amanrtanus OOydJaloImMXCsl K YCIOBUSM JAMHAMHUYHO Pa3BUBAIOLIETOCS MHpA,
dbopMUpOBaHNE WHTEIIEKTYyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BAaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEJIbHOMY MPUHSATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dopMupoBaHre y OOYYarOMIMXCS KJIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIMIA),
MMEIOIINX YHUBEPCAJIbHOE 3HAYCHHME IJISl PAa3IMYHBIX BHUIOB ACSITEIBHOCTH: PELICHHUS
npo0iieM, MOKCKa, aHalu3a U 00pabOTKH HHPOPMAIIH, HEOOXOAUMBIX ISl IPUOOPETCHHUS
OTbITA JIEATETLHOCTH, KOTOpas 3aHUMAET BaXXHOE MECTO B TIO3HAHUU XUMHH, a TAKXKE JJIs
OLIEHKH C TMO3ULHUH 3KOJIOTUYECKOM O€30macHOCTH XapaKTepa BIIMSHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOTHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, HMHTEIUIEKTYadbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN 00yJaromuXcsi: CHOCOOHOCTH CAMOCTOATEIBHO PUOOPETATh HOBBIE 3HAHUS
[0 XMMHH B COOTBETCTBHUH C >KM3HEHHBIMHU MOTPEOHOCTSAMH, UCIIONIb30BaTh COBPEMEHHBIE
MH(GOPMaLIMOHHBIE TEXHOJOTUM JUIsl NIOMCKA M aHalu3a Y4eOHOH U HayYHO-TIOMYJISIPHOM
uH(POPMAIIMU XUMAYECKOTO COACPKAHMS,

dopMupoBaHre M pa3BUTHE Yy OOYYAIOIIMUXCS AaCCOIMATHBHOIO U JIOTUYECKOTO
MBIIIEHUSI, HaOMI0JATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEACHUM XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCTIMUTAaHHE y OO0ydaroumxcs yOeKIEHHOCTH B TYMAaHUCTUYECKOW HANpPaBICHHOCTH
XUMHHA, €€ Ba)XHOM pOJIM B PEHICHWH TJIO0ATBHBIX MPOOJEeM PallOHAIBHOTO
IPUPOIONIOIB30BAHUS, TOMIOJHEHHS SHEPIreTHUECKUX PECYPCOB U COXPAHEHUSI TPUPOIHOTO
paBHOBECHSI, OCO3HAHUSI HEOOXOAMMOCTH OEpEKHOr0 OTHOLICHHS K MPUPOAE U CBOEMY
3I0POBBIO, a TaKXKe MPHUOOPETEHHUS OIbITa HWCIOJIB30BAaHUS TMOJYYCHHBIX 3HAHUU IS
MPUHITHS TPAMOTHBIX PEIICHUI B CUTYaIIUsAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B yuebHOoM miane cpemHero oOmiero oOpa3oBaHHs TpeaMeT «XuMus» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBEeHHO-HAayUHbIE IPEAMETHIY.

OOmiee 4McaO YacoB, OTBEIEHHBIX /JIi M3YYEHHS XUMHHM, Ha 0a30BOM YpOBHE
cpeaHero oOiiero oopa3zoBanus, coctariseT 68 ydaco: B 10 kiacce — 34 yaca (1 ygac B
Henento), B 11 kimacce — 34 yaca (1 4ac B Hefento).



COILEP KXAHUE OBYYEHUSA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHudeckol XWUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYCHUE B
MOJIYYEHUH HOBBIX BEUIECTB U MATEPUATIOB. T€OpHUs CTPOECHHSI OPTaHUYECKUX COEIUHEHUIM
A. M. bytneposa, €€ ocHOBHbIe MoJiokeHUs. CTpyKTypHBIE (OPMYJIbI OpraHUYECKUX
BemlecTB. ['omonorusi, nzoMepus. XUMUYECKAsI CBSI3b B OPraHUYECKUX COEOUHEHUSIX —
OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o Ki1accupUKaAMK OpraHUYECKWX BemlecTB. HomeHkaTypa
OpraHUYeCKUX COCAMHEHUM (cucTeMaThyeckas) U TpUBHAIbHBbIC HA3BaHUS BaKHEUIIUX
IIPEACTABUTENIEN KJIIACCOB OPTaHNYECKHUX BELIECTB.

DKCneprUMEHTAIBHBIE METO/IbI U3YUEHUS BEIIECTB U MX IPEBPALLECHUN: 03HAKOMJICHUE
c oOpa3naMu OpPraHMYECKUX BEIIECTB M MaTepuajiaMd Ha UX OCHOBE, MOJEIUPOBAHUE
MOJIEKYJI OPraHUYECKUX BEIIECTB, HAOIIOACHUE U OMUCAHUE JTEMOHCTPALMOHHBIX OIBITOB
[0 TPEBPAIECHUIO OPTraHMYECKUX BEIIECTB MPHU HArpeBaHuu (IUIaBjieHUE, OOYTIMBaHUE U
ropeHue).

Yraesogopoasbl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKANA Psifl. METaH M 3TaH — NPOCTEUINE
MPEACTABUTENN ANKAHOB: (U3MYECKUE U XMMHUYECKHUE CBOMCTBA (pEakiMu 3aMEIICHUs U
TOpPEHMsI ), HAX0XKJIEHUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHUE.

AJNKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMUECKHHI psii. OTWIEH W NPONWIEH —
MPOCTEUIINE MPEACTABUTEIN AJKEHOB: (PU3MUECKHME M XMMUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpATAllMd, OKHCICHHUA U [OJMMEpPU3ALUN),
MOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtamuen-1,3 wu  wmetwnOyraauen-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakuus noaumMepusannn). [lodyyeHne CHHTETHUECKOTO KayyyKa 1
PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJOTHMYECKHH psii. ALETUIEH —
NpOCTEHIINNA TPEeICTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (U3NYECKUE U XHUMHUYECKHUE
CBOMCTBA (peaKklvu TUAPUPOBAHUS, TATOTCHUPOBAHUS, TUIPATAIINH, TOPEHHUSI ), TOTYUEHUE
Y TIPUMEHEHHUE.

Apenbl. beH3o: coctaB, cTpoeHue, (PU3NYECKUE U XMMUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHMS ), IOTYyYEHUE U IPUMEHEHHE. 10ayon: cocmas, cmpoenue,
Qusuueckue u Xumuueckue Cce0OUCMEA (peakyuu 2al02eHUpoO8aHUs U HUMPOBAHU),
nonyyenue u npumernenue. TOKCUYHOCTh apeHOB. ['‘eHeTHUecKas CBS3b MEXAY
YTJIE€BOJ0POAAMHU, MPUHAJIEKAIUMHU K Pa3JIMYHBIM KJaccaMm.

[IpupoaHbie UCTOYHUKH YIIIEBOAOPOJOB. [IpupoaHbiii ra3 U nmomyTHble He(TAHbIE
ra3el. Hedts u €€ nmpoucxoxaenue. CrocoObl nepepaboTku HeDTH: TEPETOHKA, KPEKHHT
(TepMuueckuii, KaTaIUTUYECKHil), muponu3. I[lpomykTel mnepepaboTku HeDTH, HX



NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMmeHHBI yroib W OPOIAYKTHl €ro
nepepadboTKH.

OKCIEPUMEHTAIBHBIE METO/IbI U3YUCHUS BEIIECTB U MX IIPEBPAILECHNN: O3HAKOMIICHUE
c oOpa3uamu IUIACTMAcC, KaydyykoB W pe3uHbl, kojuiekiuuu «Hedtb» u «Yronby,
MOJIECIIMPOBAHUE MOJIEKYJ YTJIEBOJOPOAOB M TAJIOTCHOIIPOU3BOAHBIX, IIPOBEICHUE
IPaKTUYECKON pabOThI: MOJYyYEHUE ITUIICHA U U3YyYEHUE €r0 CBOMCTB.

Pacuérnbie 3anaum.

Bbruncnenuss no ypaBHEHHIO XMMHMYECKOM peakiuu (Macchl, 00bEMa, KOIMUYECTBA
MCXO/JHOIO BEILECTBA UM MPOAYKTA PEAaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WJIK TPOYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudeckue coeJHHECHUS

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOM W ATAaHOJ: CTPOEHUE, PU3NYECKUE U
XUMHUYECKHE CBOMICTBa (peakUuu C aKTUBHBIMHU METAJUIAMH, TI'aJIOT€HOBOJOPOJIaMH,
ropeHue), npuMeHeHue. BogopoaHble CBSI3W MEXIy MOJIEKYJIaMH CHUpPTOB. [leiicTBhe
METaHOJIa U 3TAHOJIa Ha OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€ CHUPTHL. DTUJIEHTIIMKONIb U TIULEPUH: CTPOEHUE, (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA (B3aMMOJCHCTBUE CO IIECJIOYHBIMUA METAJUIAMH, KadyeCTBEHHAs
peaknysi Ha MHOTOAaTOMHBIE CIIUPTHI). [leficTBHe Ha opraHu3Mm 4yenoseka. [IpuMeHeHne
IIALEPUHA Y ATWICHIJIMKOJISL.

@DeHOJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH
¢enona. [Ipumenenue enona.

Anbneruabl U kemowusl. OopMalbaETUl, aleTaNbJIEIHJ: CTPOCHUE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (pEeaKIMU OKUCIICHUS U BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEaKIINN),
MOJIyYeHUE U MPUMEHEHHUE.

OOHOOCHOBHBIE TIpe/eiibHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHAsi M YyKCyCHas
KHCJIOTBL: CTpOCHHE, (U3UUYECKUE U XUMMUYECKHE CBOMCTBa (CBOMCTBa, 00IIME AJIs Kiiacca
KHCJIOT, peakuus 3TepupuKalun), NojdydyeHue u npumeHerre. CTeapuHoBasi U OJIEMHOBAsI
KHUCJIOTBI KaK MPEJICTABUTENN BBICHIMX KapOOHOBBIX KHUCJIOT. Mblja Kak COJM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIEe ACHCTBHE.

Cnoxsble 3(QUpBl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIPONIH3 CHOXKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. bruonornueckast posib )KUPOB.

VYrneBoabl: cocTaB, KiacCHU(PHUKALUs YIIeBOJOB (MOHO-, JAM- U TIOJUCAXapHbl).
['mroko03a — mpocTelHii MOHOCaXapu: 0COOEHHOCTH CTPOSHUSI MOJICKYJIIbI, (Pr3nyYecKue u
XUMHUYECKHE CBOMCTBA (B3auMoiercTBre ¢ rusipokcugom meau(ll), okucinenre aMMuagyHbiM
pactBopoM okcuna cepebpa(l), BoccraHoBieHUE, OpOXKEHUE TIIFOKO3bI), HaXOXKICHUE B
npupone, NpUMEHEHue, Ouonoruueckas poiib. Porocunre3. DpykTo3a Kak H30MEp
TJIFOKO3BI.

Kpaxman u wnemtono3a Kak MOpupojHble mojduMepsl. CTpoeHue Kpaxmana u
uesunono3sl. dusnyeckre U XMMHYECKHE CBOWCTBA Kpaxmana (THApPOJIN3, KaueCTBEHHAas
peaKIus ¢ UOJ0M).

OKCNEepUMEHTAIBHBIE METOJIBI H3yUYEHHUSI BEILIECTB U UX MPEBPALICHUI: POBEICHUE,
HaOJII0/IEHUE U OMMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHbBIE
peaKkIMK OJJHOATOMHBIX CIUPTOB (OKHUCIIeHHe 3TaHona okcuaoM Meau(ll)), MHoroaToMHBIX




CIUPTOB (B3aUMO/JIeCTBUE TIHIeprHA ¢ TuapokcuioM Menu(ll)), anbaernnos (OKuciIeHUE
aMMHa4dHBIM pacTBopoM okcuaa cepedpa(l) m rumpokcuaom memu(ll), BzanmoneiicTeue
Kpaxmayia ¢ MOJIOM), IPOBEICHUE MPAKTUYECKOM pabOThl: CBOIMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérurlie 3agaun.

Boruncnenust mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOIHMYECTBa
HCXOHOTO BEIIECTBA MU MPOIYKTa PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIHUECTBY
OJIHOTO M3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUH).

A30TcozepKaluye OpraHuuecKue COeIMHEHHS.

AMUHOKHUCIOTBl Kak aMQOTepHbIE OpraHUYecKhe coeauHeHus. Duuveckue u
XUMUYECKUE CBOMCTBA aMUHOKHCIOT (Ha mpuMepe riuiuHa). buosornyeckoe 3HaueHUE
aMmuHOKuUCHOT. [lentusl.

benku xak mpupoIHbIE BEICOKOMOJEKYISIPHBIE cOeIMHEHUS. [lepBuyuHas, BTOpUYHas
U TPETUYHAS CTPYKTYypa OeJIKOB. XMMUUYECKHUE CBOMCTBA OCJIKOB: TUAPOIN3, JeHATYpaIlus,
KAueCTBEHHbBIEC PEAKLIUU Ha OCJIKU.

DKCnepUMEHTAIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX IPEBPALLECHUI: HA0IIOIEHHE U
OTMKCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHAaTypalus OETKOB MPU HarpeBaHUU, 1IBETHbHIC
peakIuy OeIKOB.

BricokoMoieKyIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHSATUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIEHb MOJIMMEPHU3ALUH, CPEAHSS MOJEKYIsipHast Macca. OCHOBHbIE
METOJbl  CHHTE€3a  BBICOKOMOJEKYJSIPHBIX  COEOUHEHUN —  MOJIMMEpHU3auus U
MTOJIMKOH/ICHCAITHSI.

DKCneprUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIIECTB U MX MPEBPALLECHUN: 03HAKOMJICHUE
¢ o0pa3uaMu NMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MexXnpeaMETHBIX CBS3€H MPU U3YYEHUH OpraHudyeckod xumuu B 10
KJIACCE OCYIIECTBIISICTCS 4Yepe3 MCIOJIb30BaHME KakK OOIIMX €eCTECTBEHHO-HAyUHBIX
MOHATUM, TaK W TOHSTHUH, SBJSIOMIUXCA CUCTEMHBIMH JUIsI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJICHUE, HAYYHBINA (DAaKT, TUTIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CUHTE3, Kiaccuukaius, NEepUOJUYHOCTh, HAOIIOACHUE, HU3MEPECHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE.

duzuka: MaTepusi, SHEpPrusi, mMacca, aroM, JJIEKTPOH, MOJIEKYJa, dHEPreTUYeCKUui
YpOBEHb, BEIIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSIHHME BEIECTBa, (U3NYeCKue
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUSI.

buonorus: knetka, opranusm, ouocdepa, 0OMEH BEIIEeCTB B OpraHu3Me, OTOCUHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (O€IKU, yriaeBOAbL, KUPbI, (DEPMEHTHI).

['eorpadusi: MuHEpaibl, FOPHBIE MOPO/IbI, OJIE3HBIE UCKOMIAEMBIE, TOTUIMBO, PECYPCHI.

TexHoJIOTUs: TUIIEBbIE MNPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO TMHUTAHUS, MOIOIIUE
CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.



11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKHI 3JIeMEHT. AToM. Sapo aroma, M30TOMbl. DJIEKTPOHHAs 000J0YKa.
DHEpreTHYeCKUe YPOBHHU, IOJYyPOBHH. ATOMHBIC opOuTanu, S-, P-, d- 3JIEMEHTHI.
OcoOeHHOCTH pachpe/iesICHUs] SJIEKTPOHOB MO OpPOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX
YEeTBIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

[lepuoanueckuii 3akoH U Ilepuoguueckass cucreMa XUMMHYECKUX diiemMeHToB /[l. .
MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA W llepmoandeckod CHCTEMBbI XUMHYECKUX
anementoB JI. WM. MengeneeBa ¢ COBPEMEHHOM TEOPHUEM CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH HM3MCHCHHSI CBOWCTB XUMHUYECKHX DJJIEMEHTOB W O0Opa3yeMbIX HWMU
MPOCTHIX U CJIOKHBIX BEILIECTB MO TPYINaM U IMEPpHUOIaM. 3HAYCHUE MEPUOINIECKOT0 3aKOHA
B Pa3BUTUHU HAYKU.

Crtpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUIIbI XUMHUECKOU CBsi3U (KOBaJlEHTHAs
HEMOJsipHAsE W TOJISIpHAsi, HWOHHAs, MeTauiMdeckas). MexaHusmbl 0O0pa3oBaHUs
KOBAJICHTHOM XUMHUYECKOU CBs3M (OOMEHHBIM W JOHOPHO-aKUENTOPHBIN). Bogopoanas
CBSI3b. BAJIGHTHOCTh. DNIEKTPOOTpULIATENBHOCTh. CTeneHb OKucieHusA. IOHBI: KaTHOHBI U
AHHUOHBI.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHA. 3aKOH IOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIBI KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT
THIA KPUCTAJUTMIECKON PEMIETKH.

[Tonstre o aucnepcHeIX cucteMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuil. HomeHkIaTypa HeOpraHHYecKHux
BemecTB. ['eHeTnUecKkast CBSI3b HEOPraHUUECKUX BEIIECTB, MPUHAMICKAIIUX K PA3TUIHBIM
KJaccam.

Xumnueckas peakius. Knaccudukanus XUMHUYECKUX PEAKIMi B HEOPTAHUUECKOU U
OpPraHUYeCcKON XHWMHHU. 3aKOH COXPaHEHHsS MAacChl BENIECTB, 3aKOH COXPAHEHUS H
MPEBPALIEHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKOpOoCTh peakiuu, e€ 3aBUCUMOCTb OT pa3InyHbIX (pakTopoB. OOpaTUMBIE pEAKIUY.
XumMnueckoe paBHoBecue. DakTopsl, BIUSIONINE HA COCTOSIHUE XUMUYECKOTO PaBHOBECHS.
[Tpunnun Jle [laTenbe.

Dnektposutuueckas aucconuanusi. CHUIbHbBIE U Ci1a0bie 371eKTpoduThl. Cpea BOJHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpaibHasl, IIEJI0YHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCIepUMEHTaIbHBIE METO/IbI U3yUEHHS BEIIECTB U UX MPEBPAIICHUNA: JEMOHCTpaIUs
tabnu «[lepuonnueckas cucrema xumudeckux 3meMenToB Jl. . MenpaeneeBay, nzydueHue
MOJeNIel KPUCTALTUYECKUX PENIETOK, HAOMI0/IEHUe W OMHCAHHE JIEMOHCTPAIMOHHBIX U
J1a00PATOPHBIX OMBITOB (Pa3I0KEHHUE MIEPOKCHUIa BOAOPOAa B MPUCYTCTBUU KaTalnu3aTopa,
ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCAIBHOTO HHAUKATOPA,



peakIy MOHHOTO OOMEHA), MPOBEICHUE MPAKTHYECKOW padoThl «BiusHuE pa3mnyHbIX
(haKTOPOB HA CKOPOCTh XUMHUYECKON PEaKITHI.

Pacuérnrlie 3agaun.

Pacyé€Thl Mo ypaBHEHUSIM XMMHUUYECKHX PEAKIMil, B TOM YHUCJIE TEPMOXUMHUUYECKHUE
pacu€Thl, pacu€Thl C UCIIOIBL30BAHUEM MOHITHS «MACCOBas JOJIS BEIIECTBAY.

Heopranuyeckasi xumms

Hemeramnsl. [lonmoxenue HemeramuioB B Ilepmogudeckor cuCTEME XMMHUYECKHUX
anemenToB J[. 1. MenzaeneeBa 1 0COOEHHOCTH CTpOeHUsI aTOMOB. DPU3NUYECKUEe CBOMCTBA
HEMETAJIOB. AJIJTOTPOINMS HEMETaUIOB (Ha IpuMepe Kuciopojaa, cepbl, dochopa u
yriepoaa).

XHUMHUYECKUE CBOMCTBA BAXKHEUIIIMX HEMETAJUIOB (TaJOreHOB, CEpPhl, a30Ta, (ocdopa,
yriepoga U KPEMHHs])) U HUX COCIUHEHUN (OKCHIOB, KHUCIOPOJACOJEPKAIIUX KHCIIOT,
BOJIOPOJIHBIX COCIMHECHUN ).

[IprmMeHeHuEe BaXKHEUIIIMX HEMETAIIIOB M UX COCUHECHUH.

Mertamnsl. [Tonoxxenne metainos B [lepuoguueckoit cucTeMe XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. OcCOOEHHOCTH CTPOEHUS AJIIEKTPOHHBIX 000JOUYEK aTOMOB METAJIJIOB.
O6mue dusnyeckue cBoircTBa MeTauioB. CIIaBbl METALIOB. DJIEKTPOXUMUYCCKUMA PsJl
HanpsKEHUI METAJLJIOB.

XUMHUYECKUE CBOWMCTBA BAXHEUIIUMX METAUIOB (HATpUM, Kajauid, KajablMi, MarHWi,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUIA.

OO61mume crnocoObl NoJy4YeHHsI MeTAIIOB. [I[puMeHeHne MEeTaIoOB B OBITY U TEXHUKE.

OKCHEepUMEHTAIbHbICE METOAbl M3YUCHMS] BEIICCTB M WX IPEBPAIICHUN: H3YYCHHE
KOJIIEKIIMU «MeTaJljibl ¥ CIIaBbl», 00pa3I[0B HEMETAJUIOB, PEIICHUE IKCIIEPUMEHTAIbHBIX
3a7a4, HAOJIOJCHUE U OMNHCaHWE JIEMOHCTPALIMOHHBIX U JIa0OPaTOPHBIX OMBITOB
(B3auMojelCcTBHE THUAPOKCHAA QJIIOMUHHMS C pacTBOpaMU KHUCJIOT M IIEJIOYEH,
KaueCTBEHHbBIC PEAKIIMU HA KATUOHBI METAILJIOB).

PacuétHbie 3agaun.

Pacuétel Macchl BemecTBa MM 00bEMA ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wiu 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, PaCYEThI MacChl (00bEMa,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJHO U3 BEIIECTB UMEET MIPUMECH.

XHUMHSA U )KU3Hb

Ponp xuMum B oOecrieyeHHM HSKOJOTHYSCKOM, DSHEPreTHUYeCKOM U IHIIEBOU
0€3011aCHOCTH, Pa3BUTHUU MeAUIMHEL. [IOHATHE 0 HAyYHBIX METOJIaX MO3HAHUS BEIIECTB H
XAMUYECKUX PEAKIIUAM.

[IpencraBienuss 006 OONIMX HAYYHBIX NPUHIMIIAX TPOMBIIUICHHOTO TOJYYEHUS
Ba)XHEHUIIINUX BEILICCTB.

YenmoBek B MUpE BEIIECTB U MAaTEPUAIOB: BAXKHEUIIIME CTPOUTEIIbHBIC MaTEepHUaJbl,
KOHCTPYKIIMOHHBIE MaTEpHUalIbl, KPACKH, CTEKIJIO, KEPAMHKA, MATEPUAIIBI JJI51 DJICKTPOHUKH,
HaHOMAaTepUAaJIbl, OpPraHUYECKUE U MUHEPAJIbHBIC YA00pEHUS.

XUMHUS ¥ 310pOBBE YETIOBEKA: MIPaBUIIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MTPEMApaToB,
mpaBmJIa OE30IIACHOTO HCIIOJIB30BaHUS IIpenapaToB OBITOBONH XHWMHH B ITOBCEIHEBHOM
KU3HHU.

MexnpeaMeTHbIE CBS3H.



Peanuzanusi MeXnpeIMETHBIX CBsI3€d MPU W3YYEHHHM OOIIe M HeOpraHU4eCcKOn
xumud B 11 Kiacce OCyIIeCTBIsSIETCS 4epe3 HCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX [TOHATUH, TAK U IIOHATUHN, BIISIOIINXCSA CUCTEMHBIMU U1l OTJAENIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO11ue ecTecTBEHHO-HAayuYHbIE MOHSATHS: Hay4yHBIM (paKT, TMIOTE3a, 3aKOH, TEOpus,
aHalW3, CHUHTE3, KiIacCU(PHUKAIUS, TMEPUOIUYHOCTh, HAOIIOACHHE, HKCIEPUMEHT,
MOZCIINPOBAHUE, U3MEPEHUE, SIBIICHUE.

duznka: MaTepus, SHEPIHsl, Macca, aToM, JJIEKTPOH, ITPOTOH, HEUTPOH, UOH, U30TOIl,
pPaZlMOaKTUBHOCTb, MOJIEKYJIa, JHEPIeTUYECKUI YpOBEHb, BEILECTBO, TENO, OOBEM,
arperatHoe COCTOSIHHE BeUIeCTBa, (PU3MUECKHE BETUYMHBI M EIUHHIBI UX W3MEpEHUs,
CKOPOCTSb.

buonorus: kinerka, opraHu3M, 3KOcCUcTeMa, Onochepa, MaKpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOpPHbIE TOPO/IbI, OJIE3HBIE HCKONIAEMbI€, TOIUIMBO, PECYPCHI.

TexHonOrus: XUMHUYECKass MPOMBIINIIEHHOCTb, METAJUIYpPIrHsi, MPOU3BOJCTBO
CTPOUTEIBHBIX  MaT€pUajoB,  CEIbCKOXO3SMCTBEHHOE  IPOMU3BOACTBO,  NUIIEBas
IPOMBIIIJIEHHOCTB, (papManeBTU4eCKasi IPOMBIIIEHHOCTb, IIPOU3BOACTBO KOCMETHUECKUX
IIpenaparos., IIPOU3BOJICTBO KOHCTPYKL[MOHHBIX MaTepuaos, AJIEKTPOHHAS
IIPOMBINUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 XUMHUUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHUSI OOYYaIOIIMMUCS
OporpaMM CpegHero oémero o0pa3oBaHUS (JMYHOCTHBIM, METANpPEAMETHBIM U
npenMeTHbiM).  HayuHo-meroanueckoil OCHOBOM s pa3pabOTKHU — IUIAHUPYEMBIX
pEe3yJbTaTOB OCBOEHHS MPOTPaMM CpPETHETro OOIIero 00pa30BaHUS SBISETCS CHUCTEMHO-
NEeATEIbHOCTHBIN IOIXOI.

B cOOTBETCTBUM C CUCTEMHO-IEATEIBHOCTHBIM MTOAXOAOM B CTPYKTYPE JTUYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS MpeAMeTa «XUMUS» Ha ypOBHE CPEOHEro 0oO0IIero odOpa3oBaHUs
BBIJICJIEHBI CJIEIYIOLIUE COCTABIISIIOLIUE:

OCO3HaHHE 00YYAIOINUMUCA POCCUMCKON TPaKJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAaMOOIIPEIEICHUIO;

HaJINYUE MOTUBALUU K O0yUYEHUIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUU JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAHULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U  CIOCOOHOCTh  OOYYalOIMXCS PYKOBOJICTBOBATHCSI B CBOEH
NEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, IMPUCYIIMMH LEIOCTHOM CHCTEME
XUMHUYECKOT0 00pa3oBaHusl;

HaJM4Ke MPaBOCO3HAHUS 3KOJIOTMUECKOU KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH LIEJIH U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS NpeaMeTa «XHUMHs» JOCTUTAKOTCS B €JUHCTBE
y4eOHOM M BOCHUTATENBHOM JEATEIbHOCTH B COOTBETCTBUU C T'yYMaHUCTHUYECKHMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU M HJ€alaMH POCCHUICKOIO
IPaKJAHCKOTO OOIECTBA, MPUHATHIMU B OOIIECTBE HOPMAaMU U MPABUIAMH TOBEJICHUS,
CIOCOOCTBYIOLIMMHU ~ IIPOLIECCAM  CaMOIIO3HAHUS, CaMOpPAa3BUTHUS W  HPABCTBEHHOI'O
CTaHOBJICHUS INYHOCTH 00YyYaOITUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  IpeaMera  «XUMHUS»  OTpaxkaroT
c()OPMUPOBAHHOCTh  OMbITA  TMO3HABATEIBHOM U  MPAKTUYECKOM  JIESITENIbHOCTH
oOy4Jaronuxcs o peajan3aliy NPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpa:KaaHCKOro BOCIIMTAHMA!

OCO3HaHUsI OOYYaIOIIMMHUCA CBOMX KOHCTHUTYLHMOHHBIX IIpaB M O0O0s3aHHOCTEH,
YBaXKEHUS K 3aKOHY M IIPABOIOPAJIKY;

IPEICTaBIICHUS O COUUAIBHBIX HOPMAaX U MPaBUIIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM MAESTENIbHOCTH TPHU CO3JAAHUU YUEOHBIX
MPOEKTOB, PEIICHUU YYE€OHBIX W IIO3HABATENbHBIX 3aJ[a4, BBIMOJHEHUH XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHThI
JAPYTUX MPU aHAJIU3€ PA3IMYHBIX BUIOB YY€OHOU JAEeSTENbHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS



LIEHHOCTHOT'O OTHOIIEHMS K UCTOPHUYECKOMY M HAyYHOMY HACJIEIUI0 OT€YECTBEHHOU
XUMUH;

yBaKEHUS K IIPOLIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOrO, YTO JOCTHXKEHUS HAYKHM €CTh pe3yJlbTaT IJIMTEIbHBIX
HAOJII0ICHUM, KPOTIOTIUBBIX AKCTIEPUMEHTATIbHBIX TTOUCKOB, IOCTOSIHHOTO TPY/la YYEHBIX U
MIPaKTUKOB;

MHTEpeCa W TO3HABATEJIBHBIX MOTHUBOB B IOJYYEHUU M IOCJIEAYIOLIEM aHaIU3e
uH(GOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBEACHUS;

CIIOCOOHOCTH OLICHHBAaTh CHUTYallMH, CBSI3aHHBIE C XUMUYECKMMHU SIBICHHUSIMH, U
MIPUHUMATh OCO3HAHHBIEC PEIICHHS, OPUEHTUPYSACh HA MOPAJIBLHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE MOBEIECHHUE U MOCTYNKH CBOMX TOBAapHUIIECH C MO3ULMHI
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUs IIEHHOCTEH 310poBOro u Oe3omacHoro oOpas3a >KU3HHU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS! K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOJII0ICHUS ITPaBUII OE30MIACHOTO OOPAIEHHs ¢ BEUIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOH I€STEIILHOCTH;

MOHUMAaHUSI LEHHOCTH MNPABWII WHIUBHUIYAIbHOTO U KOJUIEKTMBHOIO O€30MaCHOTO
IIOBEJCHUS B CUTYaLUAX, YTPOKAOUIUX 310POBBIO U )KU3HU JOIEH;

OCO3HAaHUs MOCJIEICTBUN 1 HEPUATHS BPEIHBIX NPUBbIYEK (YIIOTPEOICHUS aIKOT O,
HAapKOTUKOB, KYpEeHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIbCKON NEATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSITEIBHOCTH;

YCTAHOBKM HAa AKTHBHOE YYacCTUE B PELICHWH MPAKTUYECKUX 331ad COLMAIbHON
HaIPaBJIEHHOCTH (B paMKax CBOEr0 KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHUIO TpodeccHil pa3imyHoro poaa, B TOM YUCIIE Ha
OCHOBE IPUMEHEHHUS NMPEAMETHBIX 3HAaHUU 110 XUMHH;

YBa)XEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

TFOTOBHOCTU K OCO3HAHHOMY BBIOOpY WMHIMBUAYaJIbHONW TPACKTOPUU 0Opa3oBaHuS,
Oynymielt npodeccun W peanusalii COOCTBEHHBIX KMU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKH  1€JecOo00pa3HOro OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMaHUSl  TJ00AaJBbHOTO  XapakTepa HSKOJIOTMYECKUX  MpoOJeM,  BIMSHUS
HSKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPeibl;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJB30BaHUSl JIOCTHKEHUN XUMHHM MJI pPEUICHHS
BOITPOCOB PALMOHAIBHOTO ITPUPOOIIOIb30BaHNUS;



AKTUBHOI'O HEINPUATUSA JIEUCTBUH, INPHUHOCIIIMX BPEH OKPYXKAIOWIEW IPUPOIHOU
cpene, YMEHHS TMPOTHO3UPOBATH HEOIArOMPUATHBIE HSKOJOTHYECKHE MOCIEACTBUS
PEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPAILATh UX;

HAJIM4YXsl PA3BUTOrO SKOJOTUYECKOIO MBIIUICHHUS, YKOJIOTHYECKON KYyJIBTYpBI, OIbITa
NEATEIBbHOCTH HKOJIOTMYECKOM HANPABICHHOCTH, YMEHUS PYKOBOJCTBOBAaTHCS HMH B
[TO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAIBHOW MPAKTHKE, CIOCOOHOCTH U YMEHUS
aKTUBHO MPOTUBOCTOSATH UJCOJIOTUU XeMOpOoOuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA

c(OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHU;

MOHUMAHUA CTIEMU(PUKA XUMHH KaK HayKH, OCO3HaHHs €€ poju B (OPMUPOBAHUU
paIOHAJIBHOTO HAYYHOTO MBIIUICHUS, CO3JAAHUU LEJIOCTHOTO TMPEACTaBICHUS 00
OKPYXXAIoIllEeM MHpE KAaK O €IMHCTBE NIPUPOABI U YEJIOBEKA, B NO3HAHWUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHuH NMpoOIeM COXpaHEHUs IPUPOJTHOTO PaBHOBECHS,

yOEKJIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JJI1 COBPEMEHHOW IUBUIIM3ALNU: B €€
IYMaHHCTHYECKOM HAIMpaBJICHHOCTH W BaXXHOM pOJM B CO3JAaHUM HOBOM 0a3bl
MaTEpUaJIbHOW KYyJNbTYpPbl, PEHICHUH TIJ00albHBIX MPOOJIEM YCTOHYMBOIO pPAa3BUTHUS
YeJI0BEYECTBA — ChIPhEBOM, SHEPreTUUECKOM, ITUILIEBOM U KOJIOTUYECKOW O€30IacHOCTH, B
pa3BUTUM MEIULMHBI, OOECHEUYEHUH YCIOBUHM YCIEHNIHOIO TpyJda M 3KOJOTUYECKU
KOM(OPTHOM JKU3HU KaXJA0r0 YieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: IIOHHMAaHUS CYLIIHOCTM METOJOB IIO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH MCIIOIb30BAaTh MOIY4aeMbl€ 3HAHUS
JUIA aHalu3a M OOBSICHEHUs SIBIICHUN OKPYXAlOIIero MUpa U IMPOUCXOJAIIMX B HEM
M3MEHEHUH, YMEHUs JleJaTh 0OOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAy4HBIX (DAKTOB U
MMEIOLIUXCS JAHHBIX C LENbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIMOJIb30BaTh XMMHYECKUE 3HAHUS IS PELICHUS
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYALIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBbCKOMN NETEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00OpPa30BaHUIO U CAaMOOOPA30BaHUIO, K
AKTUBHOMY ITOJIyYEHHIO HOBBIX 3HAaHUM IO XMMHHM B COOTBETCTBUU C JKMU3HECHHBIMU
MOTPEOHOCTSIIMU;

UHTEpEcCa K OCOOCHHOCTSM TpyJa B pa3IMuHbIX cdepax MpodpecCHOHATBHON
NEeATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pe3ybTaThl OCBOCHHS YYeOHOTO TpeaMeTa «XUMHS» Ha YpOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIC JIJ1s1 POPMHUPOBAHUS MUPOBO33PECHHS 00YUAIONIUXCS MEK IUCITUTUTHHAPHBIC
(MEXIIpeIMETHBIC) OOIIICHAYYHBIC TOHATHS, OTPAXKAIOIIHNE IIECIIOCTHOCTh HAYYHON KapTHHBI
MUpa U Cenu(PUKy METOIOB MIO3HAHMS, UCIIOIh3yEMbIX B €CTECTBCHHBIX HayKaX (MaTepus,
BEIIICCTBO, SHEPTHs, SBIICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DAaKT, TPUHIIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEOBAHKE, HAOIIOICHHE, U3MEPECHHE, SKCIICPUMEHT U

JpyTHe);



YHHUBEpCajdbHble Yy4yeOHbIe JeHCTBUS  (IIO3HABaTeJIbHbIE, KOMMYHHKATHUBHBIC,
peryiaTuBHbBIE), obecrneunBaromme (HOpMUPOBaHHE (PYHKIMOHATBHON TPaMOTHOCTH U
COILIMAJIbHOM KOMITETEHIIMU 00yYarouuxcs;

CIIOCOOHOCTh  OOYYAIOIIMXCSI HMCIOJIb30BaTh OCBOCHHBIE MEKIUCUUILTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIE YUeOHbIE NIEUCTBUS B MO3HABATEIHLHOU U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIE pe3yJIbTaThl OTPAXKAOT OBJAJECHUE YHUBEPCAJIbHBIMU Y4€OHBIMU
MIO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMH.

OBJageHne YHUBEPCAIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU ACHCTBUSAMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MPOOIEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

ONPENEIIATh UEIU NEATEIIbHOCTH, 3aJ1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTaThI IEATEIBHOCTH C IIOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUUN MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIIEIATh
XapaKTepHblE NPU3HAKU MOHATUH M yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIIME OHATHUSA )11 OOBSICHEHUS OTAENIbHBIX (DAKTOB U SIBJICHUN;

BBIOMpPATh OCHOBAHUS M KPUTEPUM I KIACCU(PUKAIMU BEIIECTB U XUMUYECKUX
pEaKLnil;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBS3U MEKY U3y4Ya€MbIMU SIBJICHUSIMH;

CTPOUThH JIOTUYECKUE PACCYKIEHUs (MHAYKTUBHBIE, E€TyKTUBHBIC, IO AaHAJIOTUH),
BBIABJISIT 3aKOHOMEPHOCTHM W TPOTUBOPEYUST B  pacCMaTpUBAEMbIX  SIBJIICHUSIX,
(GhOopMyIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh B TMpOIECCE TO3HAHUS, MCIOJb3yeMble B XUMHUU CHUMBOJMYECKUE
(3HaKOBBIE) MOJENH, MPEOOPA30OBBIBATE MOJENIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK
(cumBOJI) 3NE€MEHTa, XUMUYecKass (opmysia, ypaBHEHHUE XMMHUYECKOW peakluu — MpU
pelIeHNN Y4YeOHBIX TMO3HABATEIbHBIX W MPAKTUYECKUX 3a7ad, NMPUMEHSITh Ha3BaHHbBIC
MOJIEIbHBIE MPEICTABICHUS 1JI BBISIBICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEILIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIaJI€Th OCHOBAMH METOJ0B HAYYHOI'O NIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIU;

(GopMynupoBaTh 1€MW M 3aJaud HMCCIEAOBAaHHUS, MCIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI i1 (DOPMHUPOBAHUSI THUIOTE3bI IO TMPOBEPKE NPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKICHUM;

BJIaJI€Th HABBIKAMHM CaMOCTOSTEJIBHOTO IUIAHWPOBAHUS U MPOBEICHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHUS HaOMI0JaTh 3a XOJOM  Ipoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €r0 pe3yJibTar, PopMyIUpoBaTh 0OOOIIEHUSI U BHIBOIbI
OTHOCUTEJIBHO JOCTOBEPHOCTH PE3YIbTATOB HCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIN
OTYET O MPOJICIAHHON paboTe;

MpuOOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEIBCKON M MPOCKTHOW JeSTEIHHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSATEIBHOMY MOMCKY METOOB PEHICHHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOOB MO3HAHUSI.



3) padora ¢ nuHpopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOUYHUKAX HHGOpMAIuU (HAy4YHO-TIOMYJIApHAs
JUTEepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOUYHbIE MOCOOMs, pecypchl VHTepHeTa),
aHAJIM3UPOBaTh MH(POPMALIMIO PA3IUYHBIX BUAOB U (OPM IMPEACTABICHUS, KPUTUYECKU
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dopMyTUpOBaTh 3aIPOCHl M MPUMEHSATH PA3IUYHbIE METOJBI MPU MOUCKE U OTOOpE
uH(pOpMali, HEOOXOAUMOH /IJIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONPeAeTIEHHOTO TUTIA;

npuoOpeTaTb  ONBIT  HWCIOJIB30BAHHUA  HMH()OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (OpMYy TMpencTaBiIeHUS WHGOPMaIUU
(cxeMbl, TpaduKH, JUarpaMmbl, TaOTUIIBI, PUCYHKHU U IPYTHE);

HCIIOJIb30BaTh HAyUYHBIN $3bIK B KAaueCTBE CPEACTBa MpU paboTe ¢ XUMHUYECKOH
UHpOpMaIMel: IPUMEHATh MEKIIPEIMETHbIE ((PU3NYECKUE U MAaTEMaTHUYECKHUE) 3HAKU U
CUMBOJIBI, (hOpMYIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISITHOCTH.

OBiageHne yHMBEPCAJIbHBIMA KOMMYHUKATHBHBIMHU AeHCTBUSIMM:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMOW TeMbl B XOZ€ AHalora W/Wiu
JUCKYCCHUH, BBICKA3bIBaTh WUAEHU, (POPMYJIUPOBATH CBOU MPEIOKEHHS OTHOCUTEIBHO
BBITIOJIHEHMSI IPEJIOKEHHOM 3a/1a4H;

BBICTYNaTh C TpE3CHTAlMed pe3yslbTaTOB MO3HABATEIBHON  JESITEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIFHO WM COBMECTHO CO CBEPCTHMKAMH TPHU BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MpPaKTUYeCKOW pabOThl IO UCCIEJOBAaHUIO CBOICTB
M3y4aeMbIX BEIIECTB, peaiu3allud Y4eOHOTrO HpoeKTa U (OpPMYJIUPOBATH BBIBOJABI 10
pe3ynbTaTaM TPOBEAEHHBIX HCCIEIOBAaHUA MyTEM COTJACOBAHUSA TMO3UIMH B XOJe
00Cy»XeHusI 1 0OMEHa MHEHUSIMHU.

OBiaeHHe YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH J1€CTBUSIMH:

CaMOCTOSITENIbHO  IUIAHUPOBAaTh M OCYIIECTBISATH  CBOKO  IO3HABATENIbHYIO
JesITeNIbHOCTb, ONpeaesiss e€ ey U 3a7ja4ui, KOHTPOJIUPOBATh U 110 Mepe HEOOXOAUMOCTH
KOPPEKTUPOBAaTh MpEIjaraeMblii ajirOpuTM JACWCTBUN TPU BBIMOJTHEHUU YYEOHBIX U
MCCJIEI0OBATENbCKUX 33J1ad, BbIOMpaTh Haumboisiee 3(P(HEKTUBHBIN COCOO UX PEIICHHS C
y4€TOM TMOITYUYEHHsI HOBbIX 3HaHUHM O BELIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JAEATEIbHOCTH HAa OCHOBE CaMoOaHalIu3a |
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenmMeTHbIe pe3yapTaThl OCBOEHUA Kypca « OpraHnyecKas XuMush» OTpakaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUN O XMMHYECKOW COCTaBIISIOIIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHUPA, POJIM XUMHUU B NMO3HAHUM SIBJICHHUUN MPUPOJIbI, B POPMUPOBAHUU
MBIIUICHUS U KYJIbTYPBl IUYHOCTH, €€ (PyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMON JIsI



pellIeHUs MPAKTUYECKUX 3a/ad U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEE;

BJIQJICHUE CUCTEMOM XMMHMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJATAOIINE
NOHATUS (XMMUYECKUM BJIEMEHT, aToM, DJIEKTpOHHAas OO0O0JI0OYKa aToma, MOJIEKYJa,
BaJICHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, XHUMHUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BEépHyTast U COKpalll€HHAas), MOJIb, MOJISIpHAS Macca, MOJIAPHBIA 00BEM, YIIIEpOIHBII
CKeJeT, PyHKIMOHANbHAsA TPYIINa, paJuKal, H30Mepus, U30MEpbl, TOMOJIOTHYECKUN P,
TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOA M a30TCOAEpPKAIME COCIMHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJSIPHBIE COCIMHEHMS); TEOPUU M 3aKOHBI
(Teopust cTrpoeHust opraHnyeckux BemectB A. M. bytnepoBa, 3aKOH COXpaHEHHUs] MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3bIK XUMHUU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallhue B OCHOBE MOHUMAaHUS MPUYMHHOCTH W CHUCTEMHOCTHM XMMHYECKHUX SIBJICHUH,
(aKTOJIOTMYECKUE CBEICHMS O CBOMCTBAaX, COCTaBE, TMOJYyYEHUH U OE€30MaCHOM
WCIIOJIb30BAaHUM BAKHEWIIIMX OpPraHUYECKUX BEHIECTB B OBITY U MPAKTHUYECKOU
NEeSATENbHOCTH YEJIOBEKa,;

c()OPMUPOBAHHOCTh YMEHHUW BBISBIATH  XapaKTepHble MNPU3HAKU  [OHATHUH,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS IIPY ONIMCAHUU
COCTaBa, CTPOCHUS U MPEBPALLECHUI OPraHUYECKUX COCIMHEHNN;

cOPMUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI0 CHUMBOJIUKY  JUIS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaml€HHOM) (opMys
OpraHUYEeCKUX BEIIECTB U YpPAaBHEHUN XUMUYECKHX PEAKIUH, HU3rOTaBIMBATH MOJAEIIU
MOJIEKYJI ~ OPTaHMYECKHMX  BEIIECTB I  WUIIOCTPALMM HMX  XUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHHSI;

c()OPMUPOBAHHOCTh ~YMEHHMH  YCTAaHABIMBATH  IPUHAUICKHOCTh  U3YYEHHBIX
OpraHUYEeCKUX BEUIECTB IO UX COCTABY U CTPOEHHUIO K ONPENEIEHHOMY KIacCy/TpyIe
COCIMHEHMH  (YIJIEBOJOPOABI,  KHUCIOPOA M  a30TCOJEpKalllUe€  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMs), JaBaTh MM HAa3BaHHA 110 CHCTEMATHYECKOU
nomenkiatype (IUPAC), a Takke NpuUBOAUTH TPUBHAIBHBIE HAa3BaHUSA OTIEIBHBIX
OpraHUYECKHUX BEIIECTB (3TUIICH, IPOIUJIEH, alleTUIIEH, STUIICHTJIMKOJIb, TIUIEPUH, (EHOI,
dbopmanibierus, aleTalbIeru, MypaBbHHas KHCIIOTa, YKCYyCHas KHCJIOTa, OJIEMHOBas
KHCJIOTa, CTEApPUHOBAsI KUCIIOTa, III0K03a, PpyKTO3a, Kpaxmall, LeJIJI0103a, TJIMLIUH);

c(OPMUPOBAHHOCTh YMEHUS OINPEAEIATh BUAbl XUMHUECKOM CBSI3U B OPraHMUYECKUX
COEMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJOKEHUS TEOPUU CTPOCHUSI OPTaHUUECKUX
BeliectB A. M. byTiiepoBa it 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
Y CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUW XapaKTEpHU30BaTh COCTaB, CTPOEHHUE, (DU3HUECKHUE U
XUMHUYECKUE CBOMCTBA TUMHUYHBIX MPEACTABUTENECH Pa3IUYHBIX KJIACCOB OPraHUYECKHUX
BEIIIECTB (METaH, 3TaH, ITUJICH, MPOMUJIEH, alleTuiIeH, OyTaaueH-1,3, metunOyTaaueH-1,3,
O€H30J1, METAHOJI, 3TAHOJ, ITHUJICHIJINKOJIb, TITUIEPHUH, (PEHOJI, alleTadbAET U/, MypaBbUHAs
U YKCYCHas KHCIOTBI, TIJIFOKO3a, KpaxMmaj, LEJUI0JI03a, aMHHOYKCYCHasi KHCIIOTa),
WUTFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIYy HHMH YPAaBHEHUSIMHU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYT;



c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKU YTIECBOAOPOIHOTO CHIPHS
(HedTb, MPUPOIHBIN Ta3, Yrojib), CIIOCOOBI UX MEPepadOTKU U MPAKTUIECKOE MPUMEHEHHUE
IPOJIYKTOB MEPEPadOTKU;

c(hOpPMHUPOBAHHOCTh YMEHUMN MPOBOJIUTH BHIYUCICHUS MO XUMUUYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA UCXOHOTO BEIIECTBA WIIM MPOIYKTA PEAKIIUU 110 U3BECTHBHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEMIECTB WM MTPOTYKTOB PEAKIINN );

c(hOpMHPOBAHHOCTh YMEHHM BJIAJIETh CHUCTEMON 3HAHWKA 00 OCHOBHBIX METOJIAX
HAay4YHOr'O TMO3HAHUS, UCIOJb3yEMbIX B XMMHUU NPH HW3YyUYECHUHM BEIIECTB U XUMHYECKUX
ABJICHUM (HAOJIOJEHUE, HU3MEpPEHUEe, HKCIEPUMEHT, MOJEIUPOBAHHUE), HCIOIb30BAThH
CUCTEMHBIC XMUMHUYECKHE 3HAHUS JJISl MPUHATHUS PEHICHUNW B KOHKPETHBIX >KU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BEIICCTBAMU U UX PUMEHECHUEM;

c(hOPMHPOBAHHOCTh YMEHUM COOJIOATh TMPAaBHWJIA TOJB30BAHHUS XUMHUYECKOM
oCyJ10¥ 1 1a00paTOpHBIM 000PYIOBAHUEM, a TAKXKE MTpaBujIa OOpaIlleHUs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIIUSAMH T10 BHITIOJIHEHUIO JJA0OPATOPHBIX XUMUUYECKHUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBHITIOJHATh XUMHUUECKUNA SKCIIEPUMEHT
(IpeBpalieHus OpraHuYeCcKuX BEIIECTB IPU HarpeBaHUM, MOJIyYEHUE STUIICHA U U3yUYCHHE
€ro CBOMCTB, KQU€CTBEHHBIC PEAKIIMM OPTaHUYECKHUX BEIECTB, JieHATypalus OCIKOB MpHU
HarpeBaHUM, I[BETHBIE pEAKIMU OCJIKOB) B COOTBETCTBUU C IMpaBUJIAMU TEXHUKU
0e30macHOCTH TIpU OOpallleHWH C BeIIeCTBaMU U JIA0OPATOPHBIM 00O0PY/IOBAHUEM,
MPEJCTABIATh PE3yJbTaThl XUMUUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peaKkuidi U POpMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  KPUTUYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uH(pOopMaIIo, MOTy4yaeMyl0 U3 pa3HbIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpMAIIUH,
WNHTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHHUI COOIIOATh MpPAaBUIIA SKOJOTUYECKHU LIETECO00pPa3HOTO
MOBEJICHUS] B OBITY U TPYJIOBOM JESITEIBLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3J0POBbS U
OKpPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABaTh OIMACHOCTh BO3JICMCTBUS HA KUBBIE
OpPraHU3Mbl ONPEACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAas cMbICa nokazarens [IJIK,
MOSICHAThL Ha TMpUMEpax CIocoObl YMEHBIIEHUS W TPEAOTBPAIICHUS WX BPEAHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

Uit O0y4YaroImMXCcs C OTPAaHWYCHHBIMH BO3MOXXHOCTSMH  3JI0POBBSI:  YMEHHUE
MPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYIMHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUI;

JUISL CHENbIX W CIa0OBUASIIMX OOYyYalolMXCS: YMEHHE HCIOJIb30BaTh pelibe(HO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins muist 3anucu XuMu4eckux GopMyi.

11 KUIIACC

[IpenmeTrHbie pe3yabTaThl OCBOEHHUS Kypca «OOmas M HeopraHUuecKas XUMHsD)
OTPAKAIOT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUI: O XMMUYECKON COCTABISIIOLIEH €CTECTBEHHO-
HAay4YHOW KApTUHBI MHUPA, POJIM XUMHUH B NMO3HAHUM SIBJICHUI MPUPOBI, B ()OPMUPOBAHUU
MBIIUICHUS U KYJIbTYPBl IUYHOCTH, €€ (PyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMON JIsI



pellIeHUs MPAKTUYECKUX 3a/ad U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBBIO U IPUPOIHOM CPEAE;

BJIQJICHUE CUCTEMOM XMMHMYECKUX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIIOJIAraOIINE
HOHATHS (XUMHUCCKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JICKTPOHHBIC OPOUTAIIN ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJIEGHTHOCTD, AJIEKTPOOTPUIIATEIbHOCTD, CTEIIEHb
OKHUCJIEHUSI, XUMUYECKas CBA3b (KOBAJIECHTHAs, MOHHAs, METaJUIMYecKas, BOAOPOJIHAs),
KPUCTAJUIMYECKAss PEMIETKA, THUMbl XUMHUYECKUX PEAKIUH, PacTBOpP, IJEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAss JUCCOLMALHNS, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMHYECKOW pEeaKIMH, XUMHUUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON JHcconuanuu, nepuoanyeckuii 3akoH [[. M. MenneneeBa, 3akoH
COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPALICHUsS DHEPrUU IPHU
XUMUYECKUX  pEeaKIusAx), 3aKOHOMEPHOCTH,  CHUMBOJIMYECKUN  SI3BIK  XHMUH,
MUPOBO33PEHUYECKHE 3HAHUS, JIEHKAIME B OCHOBE TOHUMAaHHS IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBIICHUHU, (DAKTOJIOTMUECKHE CBEJCHUSI O CBOMCTBAX, COCTABE, MOJYyUYECHUU U
0€30MaCHOM  HCIOJIb30BAHUM BAXKHEUIIMX HEOPraHWYECKUX BEHIECTB B OBITY U
ITPAKTUYECKON AEATEIIBHOCTH YEJIOBEKA;

c(hOPMUPOBAHHOCTh YMEHUM BBISBISATH  XapaKTepHblE MPHU3HAKU  TOHSTHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE ITIOHATHUS IIPU ONIMCAHUU
HEOPraHUYECKUX BEILECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHMH  HCIOJIb30BaTh XWMHUYECKYI0 CHUMBOJIUKY IS
cocTaBiieHHs] (OpMYJ BEUIECTB U YPABHEHUN XUMHYECKUX PEAKIUH, CUCTEMATUUYECKYIO
Homenkiatypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OT/ACIIBHBIX HEOPTraHUYECKUX BEIECTB
(yrapHblii ra3, yrieKHCIbIi Ta3, aMMHUaK, raiéHasl u3BeCThb, HeraléHasi U3BeCTh, MUTheBas
coJla, TUPUT U JPYTHE);

c()OPMUPOBAHHOCTh YMEHUH ONPENEHATh BaJEHTHOCTb M CTENEHb OKHUCICHUS
XUMHAYECKUX DJIEMEHTOB B COCIUMHEHMSIX PA3JIMYHOIO COCTaBa, BHUJ XMUMHUYECKOW CBS3U
(koBajieHTHAsi, HMOHHAs, METAJUIMYECKasi, BOJOPOJHAsA) B  COCAUHEHUSX, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOrO BEIIeCTBa (aTOMHasi, MOJEKYJspHas, MOHHas,
MeTaJuIMuecKas ), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COECTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHMI YCTaHABIMBATh MPUHAMICKHOCTh HEOPTaHUYECKUX
BELIECTB 10 UX COCTABY K ONpPEAEIEHHOMY KJIacCy/TpyIIe CoeIMHEHUH (IIPOCThIE BEIIECTBA
— METaJIJIbl 1 HEMETaJUIbl, OKCU/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(OTEPHBIE THUIPOKCHUJIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHUW PACKpPBIBATH CMBICI Mepuoandeckoro 3akona JI. .
MenneneeBa W JE€MOHCTPUPOBATH €ro CHUCTEMATU3UPYIOUIYI0, OOBSICHUTENbHYIO U
MIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIECKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 351IeMeHTOB 1—4 nepuonos [leproanueckoil CHCTEMbI XUMHUYECKUX JIEMEHTOB
J. WN. MenngeneeBa, HCIONB3YsS MOHATHS «S-, P-, d-3JIeKTpOHHBIE OpPOUTATINY,
«IHEPreTUYECKUE YPOBHUY, O0BICHITH 3aKOHOMEPHOCTHU U3MEHEHUS] CBOMCTB XUMHUYECKHUX
JJIEMEHTOB M MX COCAUHEHUM II0 mepuojaM U rpymnnam llepuomuueckoil cucteMsl
xumMudeckux saemeHToB 1. 1. Menaeneena;

c(hOPMHUPOBAHHOCTh yYMEHHUHN XapaKTepu30BaTh (OMUCHIBATH) OOIHME XHUMHYECKUE
CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAATH CYIIECTBOBAHUE



TCHETUYECKON CBS3M MEXKIy HEOPTaHMYECKHMMH BEIIECTBAMH C IOMOIIBI0 YPAaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITHH;

cOPMUPOBAHHOCTh yYMEHHSI  KIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUH 10
pa3IMYHBIM TMPU3HAKAM (YUCITY M COCTaBYy PEarupyrolIuX BEIIECTB, TETIOBOMY A (heKTy
pEaKIuy, N3MEHECHUIO CTETICHEH OKUCIICHHUS 3JIEMEHTOB, OOPAaTUMOCTH PEAKINH, YIaCTHIO
KaTajau3aropa);

c(hOPMHUPOBAHHOCTh YMEHUN COCTABJISATh yYPAaBHCHHUS PEAKIUN Pa3IUYHBIX THUIIOB,
MIOJTHBIC ¥ COKPAIIEHHBIC YPaBHEHUS PEAKIIM MOHHOTO OOMEHA, YYUTHIBAsl YCIOBHS, TIPH
KOTOPBIX 3TH PEAKIINH UIYT 0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIINH, TIOTBEPKIAIOITNE Ka9eCTBCHHBIN
COCTaB Pa3UYHBIX HEOPTAaHWYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTB;

c(OpPMHUPOBAHHOCTb YMEHUI pacKphIBaTh CYILIIHOCTh OKHUCJIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTaBJIEHUS 3JEKTPOHHOrO OanaHca 3THUX
peaKuuu;

c()OPMUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3IUYHbIX (PAKTOPOB; XapaKTEp CMEILEHUS XUMHUYECKOIO PaBHOBECHS B
3aBHCHMOCTH OT BHEIIHEro Bo3aencTBus (npuHiun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHUM XapaKTEpPU30BaThb XUMUUYECKUE TPOLIECCHI, JIEkKAIIUE B
OCHOBE IPOMBIIUICHHOIO TOJIYYEHHS CEpHOM  KHUCJIOThI, aMMHaKa, a TaKkKe
c(OPMHUPOBAHHOCTh MPEACTABICHUN 00 OONIMX HAyYHBIX NPHUHIMIAX U 3KOJOTUYECKUX
npo0sieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUHN MPOBOAUTH BBIYMCIEHUS C HCIOIb30BAHUEM IOHSATHUS
«MaccoBas J0Jisl BEIIECTBa B PacTBOPE», OOBEMHBIX OTHOIIEHHM ra30B MPHU XUMHUYECKHUX
peaklMsIX, MacChl BEUIECTBA MM O0OBEMA ra3oB IO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOTO 3(dekTa
peaKkIMM Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, NPEBPALLICHUS U COXPAHEHUS
SHEPIHUH;

c(hOpMHUPOBAHHOCTh YMEHHUM COONIOJaTh TIpaBUiia TIOJIL30BAHUS XUMHUYECKOU
MOCYJI0M 1 1a00paTOPHBIM 000PYI0BAHUEM, a TAKXKE MPaBUIIa OOpAIICHHS C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKLHSMH IO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BHINOJHATH XUMUYECKUN SKCIIEPUMEHT
(pasznokeHue mepokcuja BOAOpoAa B MPUCYTCTBHM KaTalW3aTopa, OMPENCIICHUE CPEJlbl
pPacTBOPOB BEILECTB C MOMOUIBIO YHUBEPCAIBHOIO HWHJIMKATOPA, BIUSHHE Pa3IUYHBIX
(aKkTOpOB Ha CKOPOCTh XMMHUYECKOW pEaKIMK, PEaKlud HOHHOTO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyib(aT-, KapOOHAaT- M XJOPHUA-aHUOHBI, HA KaTHOH aMMOHHUS, peEIlIeHUE
AKCIIEPUMEHTAJIBHBIX 3a1ad no temam «Mertamuib» 1 «HeMeramisl») B COOTBETCTBHH C
MpaBuUjaMu TEXHUKH O€30MACHOCTU NpH OOpallleHWH C BEUIECTBAMU M JIaDOpaTOPHBIM
000pyI0BaHUEM, TIPEJICTABIIATH PE3YIbTAThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3arucu
YpaBHEHUN COOTBETCTBYIOLIMX pEaKUMid U (QOpMYyIHpPOBATH BBIBOJBI Ha OCHOBE ATHX
pE3yNbTATOB;



chOPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  AHAIM3UPOBATh  XUMHUYECKYIO
uH(}OpMAITHIO, TTOTYIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MaCCOBOM KOMMYHUKAIIHH,
HNHTepHeT u npyrux);

c(hOpPMHUPOBAHHOCTh YMEHHUI COOIIOJaTh MpaBHJIa SKOJOTUYECKU LIETEeCO00pa3HOTO
NOBEACHUS B OBITY U TPYJOBOM ACATEIBHOCTU B ILIEJIIX COXPAHEHUS CBOETO 3/10POBbS U
OKpYXKaIome MPUPOTHON Cpepl, OCO3HABaTh OMACHOCTH BO3JCUCTBHS HAa JKUBBIC
OpraHU3MbI OIPEACIIEHHBIX BEIIECTB, MOHUMAasl cMbIci Tokaszarens [IJIK, moscHsTh Ha
OpUMepax CHocoObl YMEHBIICHUS M MPEAOTBPAIEHUS UX BPEIHOTO BO3ACHCTBUS Ha
OpraHu3M YeJIOBEKa;

UIsT  OOydJaloImMXCs C OTPAaHWYCHHBIMH BO3MOXXHOCTSMH 3J0POBBS:  YMEHHUE
MIPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKHUX
SIBJICHUIM;

JUISL CIICTIBIX M CIIA0OBUASIIMX OOYYaIOIIMXCS: YMEHHUE HCIOJIb30BaTh pesibepHO-
TOYEUHYIO cucTeMy o0o3HaueHu# JI. bpaiins uist 3anucu XuMu4eckux GopMyl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne /i Konrpoabnbsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pazgea 1. Teopernyeckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Hroro mo paszneny 3
Pa3znen 2. YriaeBoaopoasl
2.1 [IpenenbHbIC YrIeBOIOPOABI — aTKAHBI 2
99 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 5 1
' AJKaMEHBI, ATKUHBI
2.3 ApomaTudecKkue yriaeBog0pOIbl 2
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
' UX nepepaboTka
Hroro no paznery 13
Paznen 3. Kuciiopoacoaep:xanue oprannyeckKue coeIuHeHUst
3.1 Crupter. @enon 3
3.9 Anpaerunnl. KapOoHOBBIE KUCTOTHI. 7 1
' Cnoxusle 3Qupsl
3.3 VYriaeBoasl 3 1
Hroro no paznery 13
Pa3nea 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3




Hroro no pazgeny

Pa3znen 5. BbicokoMoJIeKyJISIPHbIE COEINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Koan4decTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue pa3aesioB H TeM Uu(ppPoBLIE)
Ne n/m P Kontpoabnbsie  IlpakTuueckue (nbp
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepuonnueckuii 3aKoH
11 u [lepuonnueckas cucremMa XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Wroro mo paszneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertannsl
2.2 Hewmeramsr 1
53 CBs13b HEOPTAHUYECKUX H OPTaHUICCKIX )
' BEIIECTB
Wroro no pazaeny 17
Pasznea 3. Xumus u :Ku3Hb
3.1 XUMHA U KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE INTAHUPOBAHMUE

10 KJTACC
N Kosun4yecTBo 4acoB 1 JJIeKTPOHHBbIE U(PPOBHIE
° ara
Tema ypoxa Kontposibhbie  IlpakTHueckue oGpa3soBarebHbIe
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
1 IIpeamer oprann4ecko XUMuH, € 1 bubnuoreka [JOK
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE https://m.edsoo.ru/7f415e2e
Teopus cTpoeHUst OpraHUYEeCKUX
2 coenqunenuii A. M. Byrieposa, eé 1 Bubmorexa ITOK
- - DYUIpOBa, https://m.edsoo.ru/7f415e2e
OCHOBHBIC TTOJIOKCHUS
[IpencraBienue o K1accuPpUKaUN
3 opraHnnyeckux BemiecTB. Homenknarypa 1
(cucremaTuveckas) U TpUBHAIIbHBIC
HA3BaHMSI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 bubnuotexa [JOK
TOMOJIOTUYECKUH PAL https://m.edsoo.ru/7f415e2e
5 Meran u 3TaH — npocTenire 1
MIPEJICTAaBUTEITH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 bubmmorexa [JOK
' P ’ https://m.edsoo.ru/7f415e2e
7 OTUJIEH U POMUIEH — MpOCTeiine 1
MIPEJICTABUTEITH aJTKEHOB
8 [Ipaktuueckas pabota Ne 1. «[lonyuenue 1 1
ATUJICHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 n
9 metnnoyraaues-1,3. [Tonyuenue 1 bubmmorexa LOK
yr o e https://m.edsoo.ru/7f415e2e
CUHTETHYECKOTO KaydyKa ¥ PEe3HHBI
ATNKHUHBIL: COCTaB U OCOOCHHOCTH CTPOCHUS,
10 TOMOJIOTHYECKUH psifl. ALETHIIEH 1 bubmmorexa LIOK
.. DAL ALl https://m.edsoo.ru/7f415e2e
MPOCTEHIINIA TPEICTABUTEND aJTKUHOB
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Beluncienus no ypaBHEHHUIO XUMHUYECKOU

https://uchi.ru/?-3.2

= peaxkuuu ysclid=Im578891r1518888411
12 Apenbl: 6eH301 U TOIy0J. TOKCHYHOCTh
apeHOB
13 I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
IPUHAIJIEKALIMX K PAa3IMYHBIM KIaccam
[IpupoaHbIEe HICTOYHUKH YTIIEBOAOPOOB:
14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIE
rasbl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu
16 KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»
17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: bubnunoreka LIOK
METaHOJ U dTaHolI. BonopoaHas cBs3b https://m.edsoo.ru/7f415e2e
18 MHOroaToMHbI€ CIIUPTHI: ATHJICHTIIHUKOIb U bubnmnorexa [JOK
TIULEPUH https://m.edsoo.ru/7f415e2e
19 @DeHo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE bubnnoreka [JOK
U XMMUYECKHE CBONCTBA, IPUMEHEHHE https://m.edsoo.ru/7f415e2e
20 Anpaerunapl: GopManbaeTu u bu6mmoreka [IOK
alneTanpaeru]. AeToH https://m.edsoo.ru/7f415e2e
21 OHOOCHOBHBIE TIPEIeTbHbBIE KAPOOHOBHIE bubnmnoreka [JOK
KHUCJIOTBI: MypaBbUHAs U YKCYCHAas https://m.edsoo.ru/7f415e2e
99 ITpakTuyeckas pabora Ne 2. «CBoiicTBa
pacTBoOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U OJIEUHOBASI KUCIIOTHI, KaK
23 MPECTaBUTENIN BBICIIUX KapOOHOBBIX
KHUCIIOT
24 MBbl1a Kak COJIU BBICIINX KapOOHOBBIX

KHCJIOT, UX MOIOIIEE ASHCTBHIE



https://uchi.ru/?-3.2%20ysclid=lm578891r1518888411
https://uchi.ru/?-3.2%20ysclid=lm578891r1518888411
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

CrnoxHble 3(UpPbI KaK MPOU3BOIHBIE

bubmuorexa [JOK

25 j;};ic:)};omlx KHUCIIOT. ['MIapOIn3 CIOKHBIX 1 https://m.edsoo.ru/7f415e2e
26 JKuper: ruaponus, npuMeHeHue, 1
OuoJIOTNYecKast PoJib KHUPOB
VYTIeBobl: COCTaB, KIacCH(pUKAIHS.
27 Baxneiiime npeacTaBuTeIM: TIIOK03a, 1
bpykTo3a, caxaposa
08 Kpaxmai u 11emir0103a Kak mpupoIHbIe 1
MOJIMEPBI
Kontposnbnas paboTta mo pazaery
29 «Kucnopoacoaepxaiiue opraHuuecKre 1
COCIMHCHH S
) bubnunorexa LIOK
30 AMHHEL: MCTHIIAMHH 1 QI 1 https://m.edsoo.ru/7f415e2e
AMUHOKHUCITOTHI KaK aM(OoTepHBIE
31 OpPraHWYECKUE COCTUHEHUS, HX 1
ouosornyeckoe 3HaueHue. Ilentrast
39 benku kak mpupoiHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS
33 OCHOBHBIE TIOHATHS XUMHH ) 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN
OCHOBHBIE METOJIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHECHUM. 1
[TnacTMacchl, KayqyKu, BOJOKHA
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME
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11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

KoaudecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3ydeHust

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX 3JIEMEHTOB U MX COCAUHECHUMN 10
rpynmnam u nepuojam. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX deMeHTOB J[.J1. MeHaeneeBa B
pa3BUTHHU HAYKH

Crpoenue BemecTBa. XUMUYECKasi CBS3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM
cBsA3u. BogopoHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsiTe 0 nucnepcHbIX cucTteMax. IcTHHHBIE
Y KOJUTOUJHBIE pacTBOPBL. MaccoBas 10ms
BEIIIECTBA B pACTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COCAVHEHUN. [ 'eHeTnueckas
CBSI3b HEOPTaHNYECKUX BEUIECTB, Pa3IMYHbIX
KJIACCOB




Knaccudukanus XuMU4ecKux peakiuui B
HEOPraHWYEeCKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHUYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakuy.
XUMHUYECKOE PABHOBECHUE

10

11

12

ITpakTrueckas padora Ne 1. «Bnusaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTpoauTrueckas auccoruanus. [louarue o
BOZIOpOAHOM Toka3zatese (PH) pactBopa.
Peakiiuu nonHoro oomena. ['maponm3
OpPTaHWYECKUX ¥ HEOPTaHMYCCKHUX BEIICCTB

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
[TonsiTHE 00 35IEKTPOIM3€E PACILIABOB U
pacTBOpPOB coNeit

13

KontponbHas padoTa no pasneny
«TeopeTndyeckue OCHOBBI XUMHID)

14

Mertamibl, ux nosnoxenue B [leprnoanueckoit
cuUcTeMe XUMUYecKux aiementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3znyecKkue CBONCTBa
METAJIJIOB

15

16

17

CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKHUM PSAJT
HaIpsKEHUN METaJNIOB

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuil, Kanui, KaNbIUi, MarHUH,
ATIOMUHUI) U UX COeTMHEHUI

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUU




18

XUMHYeCKHE CBOMCTBA IIMHKA, JKeae3a U uX
COETUHEHUN

19

20

21

[TpakTrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Mertamabi»"

Hewmeramibl, ux nonoxenue B [leproanueckoi
CHCTEME XUMHYECKuX 3aeMeHToB Jl. W.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyueckre CBONCTBa HEMETAILIOB.
ANOTpOIUSl HEMETAJUIOB (Ha IpUMepe
KHCII0poJia, cephl, hocdopa u yriaeposaa)

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COeTUHEHUN

23

24

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEIMHEHUI

XUMHUYECKUE CBOWCTBA yIJIEpOJa, KPEMHUS U
HUX COeIUHEHUU

25

26

27

28

IIprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COeTMHEHNN

O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme «Hemeramiely. BeraucieHus mno
YPaBHEHUSIM XUMHYCCKHX PEaKIMi 1
TEPMOXUMHYECKUE PACUETHI

[IpaxTuyeckas padora Ne 3. «Pemenue
AKCIIEPUMEHTATBHBIX 334 TI0 TEME
"Hemeramnnr"»

KonTponpHas paborta no Temam «MeTamib» U
«HemeTtammwny

29

Heoprannueckue m opraHU4ecKrue KHUCIOTHI.
Heopranunueckue u opraHnyeckue OCHOBaHUS




AmboTepHbIe HEOPTaHUYECKUE U

30 OpraHuyeckue coequHeHus. [ eHeTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIICCTB
Ponp xumuu B 00ecTieueHU SKOJIOTHIESCKOM,

31 YHEPreTHYECKOH M MUIIEBOW 0€30MaCHOCTH, 1
Pa3BUTHH MEIUITTHBI
[IpencraBnenus 00 0OMMX HAYYHBIX

32 [PUHLINIIAX IPOMBIIIEHHOTO MOIY4YE€HHUS 1
Ba)XKHEUIIINX BEIIECTB

33 YenoBek B MUpE BELIECTB U MAaTEPHUATIOB

34 XuMHS ¥ 30pOBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

* Xumus / I'abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A., AKIlnoHEpHOE 00111ECTBO

((H?)I[&TCJ'II)CTBO «HpOCBGHIGHI/IC»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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