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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqTu3yOIMHUX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIIUXCs CPEACTBAMU Yy4eOHOTO IpeaMera
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLENTYalbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEl, COAEp)KaHUs, pe3ylbTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oO0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU y4eOHOTO IMpeaMera «XUMHs», COJlepKaHue M MOCTPOeHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XUMHUU C Y4ETOM CHEUU(PUKH HAYKH XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C yIETOM OOIINX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOyI0 POjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»KarollleM MUpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aMMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS cCTaja
HEOTHEMJIEMOIl YacTbI0 MHPOBOHM KYJBTYpPbI, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHasi XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha PElICHUE MI0OANBHBIX MPOOIEM YCTOWYHMBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOHM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C OOmMMMM IeNIMU M NPUHIOUIAMH CpeJHEro oouiero oobpa3zoBaHUs
conepskanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI yPOBEHb M3YUYCHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIHEIIHOTO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsrolmuMu  TpeaMeTa «XUMUsD) SBISIOTCS 0a30oBbie Kypchl — «OpraHnuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XMMHUH (C BKIIOUECHHEM
3HaHWH W3 O0IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
Opyd HM3YYCHHUH TpenMeTa OOecleYrBAaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOToo0pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckast XuMmus» u «OO1iast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHHUIO
yuyeOHOro Martepuaja M oOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaxX HAOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuUMus» 0a30BOT0 YPOBHS pPacCMaTpPHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XUMHUs» OOyUaIOIIUMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMM 3TOro 3akoHa — OT oOoOiarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMeHTaMM — COIEp)KaHUS, HMEIOINUMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBA3M XMMHH C JPYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnmaHe pemenus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  OOYyYarolIMXCs
IPUHSTHIE MPOrpaMMON IO XUMHUHM TMOAXOAbl K OINPEACIEHUIO COJEPKaHUS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCATIbHBIX yUEOHBIX JEHCTBUN, MMEIOIIMX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEICHUs MPpobeM, MOUCKa, aHaIu3a U
o0paboTku uHPOpMaAIUK, HEOOXOMUMBIX JJsi NPUOOPETEHHs] OMbITa MPAKTUYECKON U
HCCJIE0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpelHero oomiero oOpa3oBaHMs, TMpPU  OMNPEAETICHUH  COJep)KaTelbHOU
XapaKTepUCTUKU IIeJied M3y4yeHHUs MpeAMeTa HamnpaBiIeHHEM I[E€PBOCTENEHHON 3HAYUMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOW HAyKHM Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INMPAKTUYECKOW JEATCIBHOCTH YEIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPECIICHUIO LIENIeH N3YUYECHHUS ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CorynacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LIEJIIMHU HU3Y4YeHHUs IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:



e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC TMOHATHS,
(yHIaMEHTaJIbHbIE 3aKOHbl U TEOPUM XHMHHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHUS BELIECTB U
XUMHYECKHX PEaKIHii, HeOOXOAUMBIX Ul MPUOOPETeHHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIECTB M XUMUUECKUX SIBIICHUH, NUMEIOIINUX MECTO B IPUPOJIE, B IPAKTUUECKOHN U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHUEM H
OOBSICHEHHEM XUMHUYECKOr0 JKCIEpPUMEHTa, COOJIOJEHUEM NpaBUil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTtesibHasi XapakTepUCTUKa LeJiel U 3a/1a4 U3y4YeHus IpeaMera B
porpaMMe 1Mo XMMHUHU yTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU
B cucTeMe cpenHero oOmiero obpa3zoBaHus. CerogHss B INpenoAaBaHUU XUMUU B OoJbIIEH
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTUYCCKOH KOMIIOHEHTE COJepXKaHus OOy4YeHHS,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00I1e00pa30oBaTeIbHONM  OpraHU3aluH,
BJIAJICIONIET0 HE HAOOpOM 3HAHW, a (YHKIHMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSMHU aKTHUBHOI'O TOJYYEHHUS 3HAHUHM U NPUMEHEHUS UX B peasibHOW >KM3HM Ul PELICHUs
NPaKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM mnpu uU3yuyeHMM mpeaMmera «XUMHUS» JAOMHHUpPYIOLIEe 3HAauYeHUe
nproOpeTaroT TaKKue LENU U 33a9H, KaK:

ajantanMsg  oOydyarolmMXcsi K  YCIOBHMSIM  JMHAMUYHO  Pa3BHUBAIOLIETOCS  MHpAa,
dopMHpOBaHHWE WHTEIUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEJIHOMY MPHHATUIO TPaMOTHBIX pPELIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYAallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmMHpoBaHHE Yy OOYYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUTSI PA3JIMYHBIX BUJIOB JESITEIHLHOCTH: PEIICHHUS TpoOiIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XHMMHH, a TAKXKe JUIA OLEHKHU C
HO3HULUN HKOJIOTHUECKOH G€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKHX MTPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOIHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IPHOOpPETaTh HOBHIE 3HAHUS IO XHMHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YIeOHOH ¥ HayJHO-TTOMYJIIPHON HHPOPMAITUH XUMUIECKOTO
COJICpKAHUS;

(dbopMHpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydamomuxcs yOexJIEHHOCTH B TyMaHUCTHYECKOW HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUHd TJ00albHBIX MpoOJeM  palloHaIbHOTO
IPUPOIONIOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PECypcoB M COXpPAHEHHs MPUPOJHOTO
pPaBHOBECHsI, OCO3HAHHMS HEOOXOTUMOCTH OEpPEKHOTO OTHOIICHHWS K TPHUPOJE H CBOEMY
3/I0POBBIO, @ TAK)XKE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN TSl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYaLsIX, CBSI3aHHBIX C XUMUUYECKHMH SIBJICHUSMHU.

B ydyeOHOM maHe cpemHero obmero o0pa3oBaHus NpeaMeET «XHUMHUs» 0a30BOr0 YpOBHS
BXOJMT B COCTAB MPeIMETHOMN 001acT «ECcTeCTBEHHO-HaYYHbIE TPEIMETHI.



OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Heneo).

COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHMuYecKoil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IOJIyYECHUU
HOBBIX BEILIECTB U MaTepuajoB. Teopus CTpOeHUs! opraHMueckux coequHenuit A. M. bytnepoga,
e€ OcHOBHble NOJOXKEHUA. CTpyKTypHble (DOPMYJIBI OpPraHWYECKUX BellecTB. lomonorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSIMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBaenne o  kiaccudukauum  opraHuueckux — BemiectB.  HomeHkmartypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaruyeckas) W TpUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BELIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAIEHUIO OPraHUYECKHX BEILECTB NPH HarpeBaHUH (TUI1aBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NPEJICTAaBUTENIN aJKaHOB: (U3NYECKWE W XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs |
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NPOCTEeHIINe
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oytaguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
MPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTCHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3WYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyu€HHE M TNpUMEHeHHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIIME K Pa3INYHBIM KJaccaM.

[TpupoaHble UCTOUHUKU YIIeBOAOPOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHid, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku HedTH, UX PUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIbHBIE METOJIbI M3YUYEHHs BELIECTB M UX MPEBPAILLEHUIN: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHsbl, kojutekunu «HedTs» u «Yromas», MoaenpoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW PaOOTHI:
IIOJIy4YEHUE TUIICHA U U3YYECHHUE €r0 CBOMCTB.

PacuérHble 3anaum.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamue oprannyeckue coeMHEeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
IIpUMEHEHHEe. BogopoaHble CBSI3U MEXAYy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METAaHOJIA U dTaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anbrerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]l: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS U BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEAKIIMH),
II0JIy4YE€HUE U IPUMEHECHHUE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsl M YKCYCHAast KUCIIOTHI:
CTpoeHue, pU3MUeCcCKue U XUMHUYECKUe CBOICTBA (CBOWCTBA, 00LIMe I Kjlacca KUCIIOT, peaKIusl
sTepudUKaNMK), TONyudeHHe W mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUpHl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KJIacCU(pHUKAIMS YTIeBOAOB (MOHO-, TU- U Mojucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHe U XUMUYECKHe
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM Mmeau(ll), okucieHne amMMHMayHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJAEHHE B MPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykro3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PeaKlns C HOI0M).

OKCHepUMEHTAJIbHbIE METOAbl W3YUYEHMs] BEIIECTB U MX IPEBpalleHM: NpOBEACHUE,
HaOJroIeHue W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaTOMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom memu(ll)), ampaernnoB (oxucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), HpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMMU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcozeprkaliue OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMepe IMIMHA). buonornuyeckoe 3HaueHHe
amMuHOKHUCIOT. [Tentuapl.

benku kak mpupoaHbIE BBICOKOMOJEKYJIApHBIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpPEeTU4Hasl CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBA O€NKOB: THUAPOJIU3, JEHATYyparys,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YUYEHHs BEIIECTB M WX MPEeBpALICHUI: HaOIoIeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HArpeBaHWHU, LIBETHBIC
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHHUSI

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMEp, IHOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJIMMEPU3ALUH, CpEeNHsAs MOJeKylsipHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIHs U MOJIMKOHCHCAIIUS.

DKcrepuMEeHTaIbHbIE METO/bl M3YUYECHHUSI BEIIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyyKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU M3yYEHUU opraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSITUM, SBISIOUINXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIE TIOHSTHS: SBICHHE, HAy4YHBIH (aKT, TUIMOTE3a, 3aKOH,
TEeOpus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEpEeHUE,
OKCIEPUMEHT, MOJICTTPOBAHUE.

®uszuka: MaTepusi, JHEpPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoOe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHoIOTHs: MUIIEBBIE MTPOIYKThI, OCHOBBI PAI[MOHATIHLHOTO MUTAHUS, MOIOIIIUE CPENICTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPeTapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuUMUYeCKUH 3leMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue ypOBHH, MOIYPOBHU. ATOMHbBIE OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpeziesieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX NEPUOOB.
DJeKTpoHHas KOH(UTYpalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrtema XMMHYECKHUX 3ieMeHToB [ .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XMUMHYECKHX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
[0 TPpyIIaM U repruojam. 3HaueHrne NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuIbl XUMHYECKOH CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAas, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTE. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYJIIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BeIlleCTBA. THUMNBI KPUCTAUNIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTre 0 aucniepcHBIX cucTeMax. VICTHHHBIE M KOJUIOMAHBIE PacTBOPbI. MaccoBast 10
BELIECTBA B pacCTBOPE.



Knaccudukanuss HeopraHnyeckux coeauHeHui. HoMeHkIaTypa HEOPraHMYEeCKUX
BEIIECTB. ['€HeTHMYECKass CBSA3b HEOPraHMYECKHUX BEIUECTB, MPUHALICKAINMX K Pa3IMYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukamuss XMMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3WyHbIX (pakTopoB. OOpaTUMbIE pEaKLUU.
Xumuueckoe paBHOBecue. DaKTOpbI, BIMSIOMIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexrponuTryueckas auccoruanus. CuibHble u cinadble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAs, ILIEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YyYEHMs] BEUIECTB M WX MPEBPALICHUN: JEMOHCTPALMS
tabmuny «lleproguyeckas cucrema xumudeckux snaemeHToB [[. U. MenneneeBa», uzyueHue
MojJielel KPUCTAJUIMUECKUX pPemEéToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3fiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEeNIeJICHUE CPellbl PaCTBOPOB BEILECTB C IMOMOILIBIO YHHUBEPCAJIBHOIO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MpOBEJEHUE NPAKTUUECKON paboThl «BnusHue pasnuyHbIX (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU pEaKLINI.

Pacuérnbie 3amaun.

PacuéTpl 0 ypaBHEHUSAM XMMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCMOJIBb30BAHUEM MOHSATHS «MACCOBAsl 10JIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ilepuoanyeckoil CUCTEME XUMHYECKHX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI aromMoB. (Du3nueckue CBONCTBA
HEMETAJUIOB. AJUIOTPOMHS HEMETAIOB (Ha IpUMEpPE KUCIopoa, cepbl, hochopa u yriiepoaa).

XVUMHYECKHE CBOWCTBA BaXKHEWIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIO0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOTHBIX
COETMHEHUN).

IIpuMeHeHne Ba)KHEUIIINX HEMETAJUIOB ¥ UX COCIUHEHUM.

Meramnel. [lonoxenne meramios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OoOmiue
¢buznueckue cBoiicTBa MeTamioB. CIUlaBpl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METAJJIOB.

XVMUYECKUE CBOMCTBA BaXHEWIIMX METAJIOB (HATPUH, Kajuii, KaiblWid, MarHui,
AITIOMUHUM, HUHK, XpOM, KeJle30, MeJlb) U UX COCTUHEHHH.

OO6mmue criocoOb! Moay4YeHus: MeTaluioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCNEpUMEHTAIIBHBIE METOAbl HW3YyYEHUS BEIIECTB W UX TMPEBPAIICHUNA: HW3yYECHHE
KoeKuu «MeTalipl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIeHHE HSKCIIePHUMEHTAIbHBIX
3amay, HAONIOJACHWE W  ONMHCAaHWE JIEMOHCTPAIMOHHBIX W JIADOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PACTBOPAMHM KHCIOT W IIEJNOYel, KaueCTBEHHBIE
peaKIny Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3a1aun.

Pacué€Tel mMacchl BemecTBa WM 00BbEMa Ta3oB MO W3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WU 00BhEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, pacdéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUA 4 KU3Hb

Ponp xumun B 00ecTieUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON M TTUIIIEBOM 0€3011acHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaAydHBIX METOJaxX IMO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkIui.



[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIJICHHOTO MOJyYEHUs
BAKHENIIMX BEILLECTB.

YenoBek B MHUpE BEUIECTB U MAaTEpUajoOB: Ba)KHEHIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl i SJICKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMYeCKHe U MUHEpaJIbHbIEC y100pEHUSI.

XuMHUS U 3]I0POBbE YEJIOBEKA: MpPaBWJIa UCIOJIb30BAHUS JICKAPCTBEHHBIX IIPENaparos,
npaBuiia 6€30MacCHOT0 HCIOIb30BaHUS MPEnapaToB OBITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HH.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeaMeTHBIX CBSA3€H MPHU U3YYEHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 xmacce OoCyIIeCTBISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK U MOHSTHUM, SBISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHITHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHamM3,  CHHTE3,  Kilaccu(uKkauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, SIBICHUE.

®dusnka: Marepus, SHEPTUsi, mMacca, aroM, JIJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZlo0aKTUBHOCTb, MOJIEKYJa, SHEPT€TUUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IMHUIIBI HX H3MEPEHUS, CKOPOCTD.

buonorus: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpacdusi: MuUHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XUMUYECKass  MPOMBINLIEHHOCTD, MeTaJLTyprusl, MIPOU3BOICTBO
CTPOUTENBHBIX MaTepHaJoB, CeJbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, MUILIEBAs
MPOMBIIIUICHHOCTh, (papMalieBTHYECKasi MPOMBIIIIEHHOCTh, TMPOU3BOJCTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAaliOB, DJIEKTPOHHAS MPOMBIILIEHHOCTS,
HAHOTEXHOJIOTUH.

INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHWS K pe3ysJbTaTaM OCBOCHHS OOYYaIOIIUMHUCS
porpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHH € CHCTEMHO-IEATEIBHOCTHBIM TOAXOJAOM B CTPYKType JHMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TIpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero obpa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISIONINE!

OCO3HaHHE O0YYAIOUIUMHCS POCCUHCKOW TPa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEIEICHHIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

I[EJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH HA OCHOBE KIIFOUEBBIX
IIEHHOCTEW ¥ UCTOPHUYECKUX TPaIULUii 0a30BOM HAYKU XUMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATHCS B CBOEH JESATENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYJIbTYphl M CHOCOOHOCTH CTaBUTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.



JIn4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MpenMera «XHUMHsD) JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M  BOCHUTATENBHON JEATEIBHOCTM B COOTBETCTBUHM € T'YMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU U HUJeallaMd POCCUHCKOTO
IpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NPAaBWIAMHU MOBEICHHS,
CIOCOOCTBYIOIIMMU TIPOLIECCaM CaMOIO3HAHUS, CAaMOPa3BUTHA M HPAaBCTBEHHOT'O CTAHOBJIICHUS
JUYHOCTH 00YYaIOIINXCS.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OMbITa TO3HABATENBHOM M MPAKTHYECKOW MAEATENbHOCTH OOYyYalOMMXCS 10 pean3aluu
MPUHSTHIX B OOIECTBE LICHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpaxaaHCKOro BOCIUTAHMS:

OCO3HaHHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHUS K
3aKOHY U NPABOIOPSAKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX U IT03HABATENbHbIX 3a/1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHUX
IIPU aHaJIU3€ Pa3IMYHbIX BUJIOB YUEOHOH A€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY U HAyYHOMY HAacJEUI0 OTE€YECTBEHHOMU
XUMUH;

YBOXEHUSI K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPUM U IMPAKTUUYECKOIO IPUMEHEHUs
XMMHH, OCO3HAHUS TOTO, YTO JAOCTHKEHHsI HAyKH €CTh pe3yJIbTaT JUIMTENIbHBIX HAOJI0JICHHH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TpyZa YYEHbBIX U IPAKTUKOB;

MHTEpECa M II03HABATECIIBHBIX MOTHUBOB B IIOJIYYEHHH M IOCIEAYIOIIEM AaHAIU3€
MH(}OpPMaLIMHU O MEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO [TOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYallUW, CBSI3aHHBIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh HAa MOpPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIGHMBAaTh CBOE IOBEJACHHE W MOCTYNKH CBOMX TOBApHUIIEH C MO3MIMHA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX IOCTYIKOB;

4) popMupoBaHus KyJbTYpbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U TICUXUYECKOMY 37]0POBBIO;

cOOUIO/IEHHsT TIPaBUI OE€30MacHOro OOpalleHusi ¢ BEIIeCTBAMHM B OBITY, MOBCEJHEBHOMN
’KU3HU U B TPYJIOBOM JESATEIbHOCTH;

NOHMMAaHMUS UEHHOCTH TPAaBWJI HWHAWBUIAYAIbHOTO U KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI IMOCIEACTBUI M HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-MCCIIEI0BAaTENbCKOW JEATEIbHOCTH,
00ILIECTBEHHO IOJIE3HOM, TBOPUYECKOI! U APYTUX BUAAX AEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHWU MPAKTUYECKHX 3a/lad COLUaIbHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YUYEHUIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYLy, JIOJSIM Tpyia U pe3yibTaTaM TPYAOBOH AeATEeIbHOCTH;



FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HHAMBUIYabHOM TpaeKTOpHUH 0OOpa3oBaHMUs,
Oyaymiel mpodeccuu M peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTEeN 00I111eCcTBa;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKHU 11€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakKTepa SKOJIOTHUYECKUX MpoOieM, BIUSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE NTPUPOJIHON U COLIMAIIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELICHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaAHUS;

AKTHUBHOTO HENPUATHS JEHUCTBUM, NPUHOCSIIIMX BPEI OKPY’KAKIIEeW MPUPOJHOM cpene,
YMEHMS IPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JEMCTBUM U PEAOTBPALLATh UX;

HaJIMYUSl PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJbTYpbI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLMAIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUA CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3aHUHN LIEJIOCTHOTO MPEICTABICHHUS 00 OKPY KAIOIIEM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny MpobsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOSKAEHHOCTH B 0CO0O0 3HAYMMOCTH XUMHH [ COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM pPOJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaibHOU
KyJbTYpPBI, PEUICHUH TI00ANBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKON, NUIIEBOH M DKOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
o0ecreyeHny YCIOBHM yCIEeNTHOTO TPyAa U SKOJOTHYEeCKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJyYyaeMble 3HAHMS [
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIErO0 MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHHUS JieJaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIINXCS TaHHBIX
C LEJNbIO MOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl peIeHHs IpobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIe10BaTENIbCKON ASITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHMM TI0O XUMHH B COOTBETCTBUM C >KH3HCHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3dyHbIX cdepax MNpodeccuoHaNbHON

JEATEIbHOCTH.
METAINPEAMETHBIE PE3YJIbTATDHI

MeranpenmMeTHble pe3ysbTaThl OCBOCHHS YYeOHOTo Tpenmera «XHUMHsS» Ha YPOBHE
CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAUYUMbIC Ui (HOPMHUPOBAHHMS MHPOBO33PCHUS OOYYAIOIIUXCS MEKIUCIUILTMHAPHBIC
(MeXmpenMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crierduKy METO/I0B MO3HAHHMS, UCTIOIb3yEMbIX B €CTECTBCHHBIX Haykax (MaTepus, BEIIECTBO,



SHEprus, sBJIEHUE, MpOoLecC, CUCTeMa, HayuyHbId (akT, MPUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIe0BaHNe, HAaOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHE);

yHMBEpCallbHble  yueOHble  JAeHCTBMS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHBHBIE,
perynsTHBHBIE), obOecreunBaronme (opMUpoBaHHE (YHKIMOHATIBHOH TIPaMOTHOCTH H
COLMAJIbHOM KOMIETEHIIMH 00yUaroIInXCs;

CHOCOOHOCTh ~ OOYYalOIIMXCS ~ HMCIOJIb30BaTh ~ OCBOGHHBIE  MEXAMCLUUILUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MeranpeaqmeTHble pe3ysbTaThl OTPAKAKOT OBJIAJAEHUE YHUBEPCAIbHBIMM Y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OnJaileHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH NI03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBHS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyalIM3HpOBaTh IpoOJeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpeNeNaATh LeJNU JAEATeNbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPUH HX JIOCTUIKEHUS,
COOTHOCHUTD PE3YJIbTAThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUW NPUEMBI JOIMYECKOI'O MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTAaHABIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIUE MMOHATUS AJIs1 OObSICHEHUSI OT/IEJIbHBIX (haKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCU(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIINIA;

yCTaHaBJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOWUTH JIOTUYECKHE pACCyXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIMPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

OPUMEHATHh B Ipoliecce MO3HAHUS, UCTIOIb3yEeMble B XUMUHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMysa, YypaBHEHHE XUMHUYECKOM peakuuu — TpU pPELIeHUH Y4eOHbBIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BaHHBIC MOJICIBHBIC NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4YaeMbIX BELIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE e CTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O TIO3HAHUS BELIECTB U XUMHUECKUX PEAKIINM;

dopMynupoBaTh LEIM M 33Ja4d  HMCCIEAOBAHMS, HCIOJB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Tt (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYKIICHHIA,

BJIAJI€Th HABBIKAMH CAMOCTOSITENILHOTO IUIAHUPOBAHHUS M TPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IMpOIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O00OOIIEHHS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB UCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeI0BaTeIbCKOW M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ nngopMmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHWMKAX WHPoOpManuu (HAYIHO-TIOMYJISIpHAS
JUTEpaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl MHTepHera),
aHATM3UpPOBaTh MH(DOpPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpeNCTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTUBOPEUUBOCTE;

(GopMyIMpOBaTh 3ampOoChl M NPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U OTOOpE
uHpopMaLuu, HeOOXOIMMOM I BBIIOJIHEHHS YUeOHBIX 3aJ1au ONpPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY MpeacTaBiIeHUsT HHPOPMAIUK (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BAaTh HAYUYHBIM S3bIK B KayecTBE CpeACTBa Mpu paboTe € XUMUYECKOU
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((QU3MUECKue W MaTeMaTW4yecKHhe) 3HaKH |
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMHU A€l CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TEMBbl B XOJ/I€ AMAJOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEMAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNpE3EHTAlMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHUHM XHMHUYECKOTO
SKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanmu3anuy y4eOHOro IMpoekTa M (OPMYJIHPOBATH BBIBOJBI IO PE3yJibTaTaM IMPOBEIEHHBIX
HCCJICIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUI B XOZ€ 00CYXKIeHUS U 0OMEHAa MHEHHUSIMH.

OsJiaieHNe YHUBEPCAIBLHBIMH PeryissTUHBHBIMH e CTBUSAMU:

CaMOCTOSITENIHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENBHYIO JEATEIHHOCTb,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alrOpuTM JACUCTBUN NPU BHIMOJHEHUH y4eOHBIX M HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C YYETOM MOJIYyYEHHUS! HOBBIX 3HAHUM O
BEIECTBaX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOCW JEATENbHOCTH Ha OCHOBE CaMOaHAIM3a |
CaMOOLIEHKHU.

IMPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
Hay4YHON KapTHHBI MHUpA, POJIM XUMHUHM B TO3HAHUM SIBIEHUH NpPUPOIBI, B (OPMHPOBAHUU
MBILUIEHUSI U KYJbTYphl JIMYHOCTH, €€ (YHKIUOHAJIBLHOW TPAaMOTHOCTH, HEOOXOAMMOM s
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJHON CpeEE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEILHOCTh, XUMMYECKast CBsA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIE 00BEM, YITIEPOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPyNNa, paauKai, H30Mepus, U30Mepbl, TOMOJOIMUYECKHI psl, TOMOJIOTH,
YTJIEBOIOPOAbI, KHCIOPOA M a30TCOJIEpIKale COeTUHEHUSI, MOHOMED, MOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUSI OPraHMYECKUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAllUEe B OCHOBE ITOHUMaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301MaCHOM MCIOIb30BAHNHU BAKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
Y TIPAKTHYECKOM IEATENBHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHBIC NMPU3HAKHU MMOHITUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IIPH OIIMCAHUH COCTABA, CTPOCHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHNN;

Cc(OPMHPOBAHHOCTE YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (POPMYIT OPraHUYECKUX BEIIECTB



Y YpaBHEHHW XMMHYECKUX PEAKLUN, U3rOTaBINBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHMUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIICKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIACCY/TPyNIe COCTUHEHUI
(YrneBomopobpl, KHCIOPOA M a30TCOAEpXkalllie COENMHEHHUS, BBICOKOMOJICKYJISIPHbBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOo, (OopMalbAeTHll, aleTalbIeru], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€apUHOBAs KHUCIIOTa, IIII0K03a, (PPyKTO3a,
Kpaxmajl, LIeJUIH0JI03a, TJIULUH);

c(OpMUPOBAHHOCTh YMEHHSI OMNpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTb COCTaB, CTPOCHHE, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENCH PA3IMUHbBIX KJIACCOB OPIraHMYECKUX BELIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyraauen-1,3, mermwnOyragaueHn-1,3, OeHszon,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHOJ, aleTalbIeru/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI003a, aMHUHOYKCYCHas KHCJIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJy HUMU YPaBHEHUSMH COOTBETCTBYIOIMX XUMHYECKUX pPEAKIUU C
UCTIOJI30BAaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaThb MCTOUYHUKH YIIEBOJAOPOIHOTO CHIPhS
(HedTb, TPUPOJHBIA Ta3, Yrojp), CHOCOOBI HUX MEpPepadOTKM U MPAKTUUYECKOE NPUMEHEHHE
IPOJYKTOB MEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM MPOYKTOB PEaKLUn);

c(OpPMHPOBAHHOCTh YMEHHH BIIaZIETh CUCTEMOM 3HaHUIl 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHMSI, WCIOJNB3YeMbIX B XUMHUHM TPU HM3YYCHHH BEHIECTB U XUMHUYECKUX SBICHUU
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMUYECKHUE 3HAHUS JUIsl MPUHSITHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUIa MOJB30BAHUS XUMHUYECKON MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(mpeBpallleHusi OPraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyUYEHUE ITHIIEHA U U3YUYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBbIE pEaKIMM OpPraHUYECKUX BEIIEeCTB, JEHaTypanus OeJIKOB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MN OEJITKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleH!H C BEIIEeCTBAMU M JJAOOPaTOPHBIM 000pYyIOBaHUEM, MPECTABIATh PE3yJIbTaThl
XUMHYECKOI0 S3KCIepuMeHTa B (opMe 3alucd YpaBHEHHUH COOTBETCTBYIOIIMX pEaKIUil u
(GbopMyIMpOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMAaIUIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi HH(popmMaruu, UHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIIOMATh TpaBUia JKOJOTHYECKH IIEIeCO00pa3HOTo
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LENAX COXPAHEHHs CBOErO 370pPOBbS U
OKPYXaIOIIel MPUPOIHON CpEIbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
ONpeNIeIEHHBIX OpPraHMYEeCKUX BELIECTB, MOHUMAas cMbica nokaszarens [IJAK, moscHsTh Ha
npuMepax crocoObl YMEHBLICHUS U MPEJOTBPAIICHHS] UX BPEAHOIO BO3JIEHCTBUS HA OpraHU3M
4eJI0BEKa;



JUId O0YyYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI,

JUId  CHENbIX W CclHa0OBUIAIIMX OOYyYaroIIMXCsS: YMEHHME MCIOb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oO0o3HadyeHuit JI. bpaiins i 3anucu XuMu4eckux GopMyI.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYeCKas XUMHS)
OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJACTABICHUN: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpA, POJIM XHUMHUU B IO3HAHUU SIBICHUWU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHAST W KYJbTYpPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN IS
pelleHusT TPAaKTHUYECKUX 3a7ad M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATrarolINe
HOHATHUS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKyJ1a, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XHUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKUX  pEaklUHuid, pacTBOp,  DIJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMM, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPIUU MPU XUMUYECKHUX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJMYECKHH S3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYUYEHUHU U O€30MacCHOM HCIOJIb30BaHUHU
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTePHBbIC MPU3HAKK MOHSATUH, YCTaHABIMBATh
UX B3aUMOCBS3b, WCIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
dbopMyn BEHIECTB W YypaBHEHUN XMMHYECKUX PpEAKIMi, CHCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEHIECTB (yrapHbIii Tas3,
VIJIGKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, HeTami€Has W3BECTh, NMUThEBAs COJa, MUPUT U
Apyrue);

c(hopMUPOBAHHOCTh YMEHUM OTMPEACIIATh BAJICHTHOCTD U CTETIEHh OKUCJICHHS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HOHHAS,
MeTaJuThdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAJUIMUECKOW PEHmIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAS, METaJUIMYecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPTAaHUYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIAcCy/TpyIIie CoOeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona [J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh dSJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoit cuctemMbl XUMUYECKHX 351eMeHToB 1. U.
MeHnneneeBa, HCIOJIB3Ysl MOHATHUS «S-, P-, O-3IEKTpOHHBIE OPOUTANINY, «IHEPrETHUECKHUEC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XMMHUYECKHUX OJJIEMEHTOB M HX



COEMHEHUH Mo nepuoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKUX AeMeHToB [I. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE
CBOMCTBA HEOPraHWYECKUX BEILIECTB pPAa3jIUYHBIX KJIACCOB, IMOATBEPKIATh CYLICCTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHMYeCKHMMM BEIECTBAMM C TIOMOIIBIO YypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3InYHbIM
OpuU3HakKaM (YUCIy W COCTaBy pEarupyrolux BEIIEeCTB, TEIUIOBOMY 3((deKTy peaxiud,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHHS PEAKUUN pa3IMYHBIX THIIOB, MOJIHBIE
U COKpalEHHbIE YPaBHEHUS PEaKlUUi MOHHOIO OOMEHa, yUWUTHIBasl YCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UayT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX paCTBOPaX HEOPTAHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYLUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3jaencTBus (npunuun Jle [lartense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHUYECKHUE TMPOIIECCHI, JIekKAIIUe B
OCHOBE NPOMBIIIUIEHHOTO TOJIYYSHHUS CEPHOM KHCIOTHI, aMMHaKa, a TakkKe CPOPMUPOBAHHOCTh
npezcTaBieHui 00 OOIMIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpodiieMax XMMHUYECKOTro
IIPOU3BOICTBA;

c(OPMHPOBAHHOCTh yMEHUI TPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM IOHSATHS
«MaccoBasi 0Nl BEILECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peaknMax, Macchl BellecTBa UM 00bEMA ra3oB IO W3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOLIUX B PEAKIMM BEILIECTB, TEIUIOBOrO 3PQeKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MTPaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHSMHU MO BBIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAILHOIO MHIUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro oOMEHa, KaueCTBEHHbIE peaklud Ha
cynb(dar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3amau o temMaM «Metamney U «Hemeramib») B COOTBETCTBUM C NpaBUJIAMU TEXHUKHU
0€30M1aCHOCTH NPH 0OpaIlleHUH C BELIECTBAMH U JIaOOpaTOPHBIM 000PYI0BAHUEM, NPE/ICTABIISAT
pe3ysbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMAaIHUIO,
NOJy4aeMyl0 M3 pPa3HbIX HCTOUYHUKOB (CpeACTBa MacCOBOW KOMMYHMKauuu, WHTepHET u
JIPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJOTHYECKH IIeIeCO00Pa3HOTO
MOBE/IEHNA B OBITY M TPYAOBOH [EATENbHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPYXKaroIllell TPUPOIHON CpPEIbl, OCO3HABATH OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
onpeAenéHHBIX BellecTB, MoHMMas cMbich nokasarens [1JIK, moscHATes Ha mpumepax crocoObl
YMEHBIIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/IEHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 370POBbsS: YMEHHE HMPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUII,



JUISL CIENBbIX W CIA0OBUIANIMX OOyYaroUuXCs: YMEHHE HCIIOIb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy oO0o3HadyeHuit JI. bpaiins i 3anucu XuMu4eckux GopMyII.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJunyecTBo 4acoB Monyab
HaunmenoBanmue BOCIIMTATEIbHOU
Ne P — K n duekTpoHHbIE (LM (POBbHIE) DOIDAMMEL
n/n P Bcero OHTPOJIBHDIC paKTHHuecKune o0pa3oBaTe/ibHbIE PeCYpPChI porp N
NporpamMmel padoThI padoThI «IkoabHBIH
YPOK»
Pazjen 1. TeopeTnueckue OCHOBbI OPraHMYeCKOH XUMHH B cootBetcTBUH C
IIpeaMeT OpraHu4ecKoi Mos mxkona IG?KGFOHHHM
xumu. Teopust https://lesson.academy- alICHAapeM
o0pa3oBaTeIbHBIX
CTPOCHUS content.myschool.edu.ru/04/10 N
11 3 v COOBITHI,
OpraHHYECKUX Poccuiickas anekTpoHHas [IpHYPOYCHHEIX
coenuHeHu A. M. LIKOJIa K TOCY1aPCTBEHHBIM
BytiepoBa https://resh.edu.ru/subject/29/10/  y manmonansHbM
Hroro no pazaeny 3 npa3zgHukam PO,
Pazzien 2. YriieBoaopoabl TIAMSATHBIM ZlaTaM 1
COOBITHSIM UCTOPUH
IIpenenbubie Mos mikona W KYJBTYPBI
2.1 yTIIEBOJIOPOIBI — 2 https://lesson.academy-
AJTKaHBI content.myschool.edu.ru/04/10
HenpeﬂeHBHIﬂe Poccuiickas QJICKTPOHHAA
29 YIJIEBOAOPO/IBI: 6 1 mKoi1a )
' QJIKEHEI, aJIKaIUEHBI, https://resh.edu.ru/subject/29/10/
AIKUHBI
ApomMatndecku
2.3 po COKHe 2
YTJIEBOJIOPOIBI
[IpupoHbIE HCTOYHHUKHU
2.4 YTIEBOIOPOAOB U UX 3 1
nepepaboTka
Htoro mo pazueny 13
Paznen 3. Kuciiopoacoaep:kaniue oprannyecKue coeinHeHust
3.1 Cnuptsl. @eHon 3 Mos mkona
3.2 AJIBIETHIBL. 7 1 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.academy-content.myschool.edu.ru/04/10

KapOoHOBBIE KHCITOTEHI.
CnoxHbIe 3(hUpbI

3.3 VYriueBosl

Hroro no pazgeny

3 1
13

Pa3znea 4. A3oTcoaepxaiue OpraHnyecKue coeIuHeHust

content.myschool.edu.ru/04/10
Poccuiickas snexkTpoHHas

IIKOJIa
https://resh.edu.ru/subject/29/10/

Mos mkona
https://lesson.academy-

41 AMWHBL. 3 content.myschool.edu.ru/04/10
' AMHHOKHUCHOTHI. benku Poccuiickas anexkrpoHHas
IIKOJIa
https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 3

Pa3nes 5. BoicOkOMOJIEKYISIPHBIE COeTNHEHUS

[Tnactmaccel. Kayuyku.

Mos mkona
https://lesson.academy-
content.myschool.edu.ru/04/10

5.1 2 »
Bomokna Poccniickas anekTpoHHas
IKosia
https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 2
OBIIEE KOJIMYECTBO 34 5

YACOB IIO ITPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

11 KIIACC

KoJsnyecTBO 4acoB
Ne HaumeHoBaHue
n/n pa3fieJioB U TeEM Konrpoabnbsie IIpakTHyeckue UIEKTPOHHbIC (ILH(PPOBEIC)
Bcero oOpa3oBaTejibHbIe pecypchl
NMPOrpamMmbl padoTbI padoTbl
Pa3znea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHue aToMOB. Mos mikona
[epuonnyeckuii 3aK0H https://lesson.academy-
11 u Ileproauueckas 3 content.myschool.edu.ru/04/11
' CHUCTEMa XUMUYECKUX Poccniickas 35eKTpOHHAsA
sneMeHToB . W. IIKOJIa
MeHeneeBa https://resh.edu.ru/subject/29/11/
CrtpoeHue BeniecTna.
1.2
MHoroo6pa3ue BeecTB
1.3 XHUMHYECKUE PEAKITUU 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannueckasi Xumus
2.1 Mertamibt 6 1 Mos mkoa
29 HeMeTams 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
CBA3b HEOPTaHHIECKHX Poccuiickast anekTpoHHas
2.3 Y OpPraHUYECKUX 2 IIKOTA
BCILCCTB https://resh.edu.ru/subject/29/11/
Hroro no paszneny 17
Pa3znea 3. Xumus u :Kn3HbL
Mos mikoiia
https://lesson.academy-
31 T — 4 content.myschool.edu.ru/04/11

Poccuiickas snekTpoHHas
HIKoJIa

https://resh.edu.ru/subject/29/11/

Monyab
BOCIIMTATEJILHOM
MPOrpaMmbl
«IIIkoabHBINH

YPOK»

B cooTBercTBUU C
€KErOHbIM
Kanennapem

00pa3oBaTenbHBIX

COOBITHH,
MIPUYPOUYEHHBIX
K TOCYJapCTBEHHBIM

Y HallHOHAJIbHBIM

npasgHukam PO,

HaMATHBIM JaTaM U

COOBITHSAM UCTOPHH

U KYJIBTYPBI
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Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




ITOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KosaunuyectBo yacos Jara nzyuenust JIEKTPOHHbIE
Ne g poBLIe
W Tema ypoka Beero Kontpoubnbsie IIpakTnuyeckue mo maaHy O daKTy Oﬁpmq;gmm,m,le
padoThI padoThI pecypebl
[IpenMeTr opraHu4YecKoil XUMUH,
1 €€ BO3SHUKHOBEHHE, Pa3BUTHE U 1

3HA4YCHHC

Teopust cTpoeHUs OpraHMYECKUX
2 coenurenuit A. M. bytneposa, 1
€€ OCHOBHBIE TTOJIOKSHHUS
[IpencraBnenue o
KJIacCU(pUKAUU OPraHMYECKIX
BemiectB. Homenkmnarypa

3 1
(cucremaruyueckas) u
TpUBHAJIbHbBIC HA3BAHUS
OpPraHUYeCKUX BEUIECTB

4 AJKaHbI: COCTaB U CTPOCHHE, 1
TOMOJIOTHYECKUH Psif

5 Meran u 3TaH — OpocTenIme 1
IPEJCTaBUTENN AJIKaHOB

5 AJ‘IKUGHLIZ COCTaB U CTPOCHHUE, 1
CBOICTBa
OTUJIEH U IPOIMUIIEH —

7 IIPOCTEMIINE PEICTaBUTENIN 1

AJIKCHOB

[TpakTrueckast pabora Ne 1.
8 «ITomyuyenue sTuneHa u 1 1
W3Y4YEHUE E€r0 CBOMCTB»

Ankanuensl. bytaauen-1,3 u
9 metunoytanuen-1,3. [lonyuenue 1
CUHTETHUYECKOT0 KayuyKa 1




pE3UHBI

10

11

AJIKUHBI: COCTaB U 0OCOOEHHOCTH
CTPOCHHUS, TOMOJIOTHYECKHHA PsJ.
AneTuieH — npocreimumii
MPEJICTAaBUTEb AJIKHHOB

Brruuciienus o ypaBHEHHIO
XUMHYECKON peaKkuu

12

13

ApeHbl: 6EH30J1 U TOTYOII.
TokcH4HOCTH apeHOB

['enetnyeckas cBs3b
YTJIEBOIOPOOB,
MPUHAJISKANINX K Pa3TMYHBIM
KJjlaccam

14

15

16

[TpupoaHbIe HCTOYHHUKH
YIJIEBOJOPOAOB: IPUPOAHBIN a3
U MONYTHbIE HE(TAHBIE Ta3bl,
HEPTH U POTYKTHI €€
nepepadoTKu

[TpupoaHbIe HCTOYHUKH
YIJIEBOAOPOJOB: MPUPOIHBIN a3
U TONYTHbIE HE(PTAHBIE Ta3bl,
He(Thb U MPOYKTHI €€
nepepadoTKu

KonrtponsHas pabota no pazaeny
«YTIeBogopoas»

17

IIpenenbHbIe OTHOATOMHBIE
CIIUPTBL: METAHOJ U 3TAHOI.
Bopopoanas cBsizb

18

19

MHOroaTroMHbIE CIIUPTHI:
STWJIEHIJIMKOJIb U TNINLIEPUH
@DeHOoII: CTPOEHUE MOJIEKYJIBI,
du3nUecKre 1 XUMHUYECKHE




CBOMCTBA, IPUMEHEHHUE

20

21

22

23

24

Anpaeruapl: GopMaIbIeTHI U
areTaabaeru. AeToH
OIHOOCHOBHBIE TIPEICITbHBIC
KapOOHOBBIC KUCIIOTHI:
MypaBbUHAsI U YKCYCHasl

[TpakTuueckas padota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBD)

CTeapI/IHOBaSI K OJICMHOBAs
KHCJIOTBI, KaK MMPEACTaBUTCIIN
BBICIIHUX Kap6OHOBLIX KHCJIOT
MBEI1a KaK COJIM BBICIIHX

KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE AEHCTBUE

25

26

CrnoxHuble 3(upbI Kak
IIPOM3BOJIHBbIE KAPOOHOBBIX
KUCHOT. ['MapOoJIN3 CI0KHBIX
3¢upoB

XKupsl: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

27

28

YrieBoasl: coCTaB,
knaccudukanus. Baxueime
MPEICTaBUTENM: TIIIOKO03a,
bpykTO3a, caxaposa

Kpaxman u nemnronosa kak
MIPUPOJHBIE TOTUMEPBI

29

30
31

KonTponpHas pabora no pazaeny
«Kucnopoacoaepxaine
OpTraHUYECKHUE COSAUHEHUS

AMMHBI: METHJIAMHWH M aHWJINH
AMMWHOKHUCIOTHI KaK




am(OTepHbIE OPraHUIECKHe
COEIMHEHUS, UX OHMOJIOrMYEeCcKOoe
3gadenue. Ilentuapl

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

33

OCHOBHBIG IIOHATHUA XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COEeIUHEHUI

34

OCHOBHI)IG METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHmi. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




Tema ypoka

Bcero

11 KJIACC
KoanuecTBo 4acoB

Kourpoububle IIpakTHyeckue

padoThbI

padoThbI

Jdara nzyvyenus

o NnJIaHy

no gaxkry

DJIeKTPOHHBbIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMAYECKAH DJIEMEHT. ATOM.
DJeKTpOHHAs KOHPUTYpaLHs
aTOMOB

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX 351eMeHToB J[. 1.
MenneneeBa, ux cBs3b C
COBPEMEHHOM TEOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMUYECKHUX IEMEHTOB
U UX COCIMHEHMH 1O TpyIam U
nepuoiaM. 3Ha4eHHE
NEPUOANYECKOT0 3aKOHA U
CUCTEMbI XUMHUYECKUX JIEMEHTOB
J.1. Menneneesa B pa3BUTUU
HaYKH

CrpoeHnue BeecTna.
Xumudaeckas CBSI3b, €€ BUJIBI,
MeXaHHU3Mbl 00pa30BaHUs
KOBAJIEHTHOM CBSI3U. BogopoaHas
CBSI3b

BanentHoCTb.
DIIEKTPOOTPHUILIATETBLHOCTb.
Crenens okucinenus. Bemectpa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOT'O CTPOCHHUS

IIonsatue o JAUCIICPCHBIX




10

11

cucrtemax. IcTuHHBIE U
KOJIJIOUHBIE PACTBOPBI.
MaccoBas [0 BEeIlleCTBa B
pacTBope

Knaccudukanus u HOMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'eneTnueckas cBs3b
HEOPraHWYECKUX BELIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanust XuMuaeckux
peaKkIuil B HEOPraHUYECKON 1
OPraHMYeCKON XUMHH. 3aKOH
COXpaHEHHUS MaCChl BEIIECTB;
3aKOH COXPaHEHHUs 1
MIpEBPAILCHHS YPHEPTUU TIPU
XUMHYECKUX PEaAKIUIX

Cxkopoctb peakiuu. OOpaTumbie
peakuunr. XuMHU4ECKOe
paBHOBecHE

[IpakTuueckas pabora Ne 1.
«Bnusinue pa3nuyHbIX (HaKTOpOB
Ha CKOPOCTh XUMUYECKOU
peakuum»

DIEKTPONUTHYECKAS
nuccounanus. [lonstue o
BOJIOPOIHOM ToKa3aTese (pH)
pactBopa. Peakiium HOHHOTO
obMeHa. ['uaponu3 opraHndeckux
N HCOPTaHNMYCCKUX BCIICCTB

12

OKuCIUTENbHO-
BOCCTAaHOBUTEIHHBIE PEAKIIHH.
[TonsiTue 06 AmeKTpOIIH3E
pacIuiaBoB ¥ pacTBOPOB COJE




13

14

KonTponpHas padora mo pazaeny
«TeopeTrueckre OCHOBBI XUMHID

MeTtaibl, MX MOJIOKEHNE B
[Iepuoanueckoii cucreme
XUMHUYECKHX dj1eMeHToB JI. 1.
MeHnpeneeBa 1 0COOCHHOCTH
cTpoeHust atoMoB. O061IHIe
dbu3HUYECKre CBOMCTBA METAIIIOB

15

CnnaBbl METaIIOB.
DIEKTPOXUMUYECKUN P
HaIPsDKEHUN METaJIOB

16

17

XHUMHUYECKHE CBOIICTBA
BOKHEUIIINX METAILIOB (HATPHH,
KaJIni, KaJbI[Ui, MarHui,
QTIOMHUHHK ) U UX COCTMHCHUM

XUMHYECKHEe CBOMCTBA Xpoma,
MEIU U UX COEIUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA,
JKeJie3a U UX COeTMHEHUHN

19

[IpakTuueckas padbora Ne 2.
"Peniennie SKCIIEpUMEHTAIBHBIX
3a7a4 o teMe «MeTtauie"

20

Hewmeranbl, ux mojioxxeHue B
Ilepuonnueckoi cucreme
XUMHUYECKUX 351eMeHToB J[. 1.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHSI aTOMOB

21

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJUIOTPOTHS
HEMETaJUIOB (Ha IpuUMeEpe
KHCTIOpoJia, cephl, hocdopa u
yriiepo/ia)

22

XUMHYECKHE CBOWCTBA




23

rajJjioreHoB, Cephl U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA a30Ta,
docodpa u UX coeTMHCHUN

24

25

XUMHUYECKUE CBOWMCTBA yIJIEPO/a,
KPEMHUS ¥ UX COCIUHEHHMA

[IpruMeHeHne BaxHEUIINX
HEMETAJVIOB M UX COCIMHEHUI

26

O0001IeHNE U CHCTEMATH3AINS
3HaHui o teMe «Hemeramsy.
Brruucnenus no ypaBHeHUAM
XUMHYECKHMX PEaKIUil 1
TepMOXI/IMI/IqGCKI/IC pvaéTBI

27

28

[TpakTuueckas paborta No 3.
«Pemenue 3KCriepuMeHTaIbHbIX
3a1ay o teme "Hemeramie"»

KoHTposbHas pabota 1mo Temam
«Metamey 1 «HemeTamisn)

29

30

31

Heoprannueckue u
OpPraHUYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpPraHMYECKHE OCHOBAHUS

AMoTepHbIe HEOpraHUYECKHE U
OpTaHUYECKUE COCAMHEHUSI.
['eneTnueckas cBs3b
HEOPTraHUYECKUX U OPTaHUYECKUX
BELIECTB

Poinb xumuu B o0OecrieueHHn
9KOJIOTHYECKOH, SHEPreTHICCKON
Y MHIIEBOH OE30ITaCHOCTH,
paSBI/ITI/II/I MCEOUILINHBI

32

[IpencraBiaeHust 06 0OIMMUX




Hay4YHbIX OPUHIHUIIAX
MIPOMBIIUICHHOTO MOJYy4YEeHUS
Ba)XKHEUINNX BEIIECCTB

33
34

Yenosek B MUpE BELIECTB U
MaTepHaoB

Xumus u 30POBEE YCIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YUYEBHO-METO/IUMYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

* Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkuinoHepHoe 001IecTBO
«3narennbctBO «IIpocBerenuney

* Xumus, 11 knacce/ Pynsurtuc I'.E., ®enpniman @.I°., AknroHepHOE 00IIeCTBO
«3natenscTBO «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

l'apa H.H. Xumwms. Ypoxku B 10 kmacce: yueOHoe mocobme s oOmieoOpaszonar.
opranusanmii. — M: IIpocselenue.

l'apa H.H. Xumums. Ypoxku B 11 kmacce: yuyeOHOe mocobue i oOrieoOpa3oBar.
opranusanmii. — M: IIpocselenue.

Pagenxuit A.M. Xwumwms. Hunaktudeckmit marepman. 10-11 kmaccel: ydueOHOe mocoOue mms
o011e00pa3oBaT. opraHu3anmii: 6a3oBblii ypoBeHb. M.: [Ipocserienne

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

Most mkoia

https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/11

Poccuiickast anekTpoHHAas MIKoJa

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/11/
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