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HOACHUTEJBHAS 3AIIUCKA

[TporpamMma 1o XuMuM Ha YpOBHE CpEeIHEr0 00111ero 0opazoBanus pazpaboTana
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B
Poccuiickoit deneparuny», TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS deaepaabHOi
oOpa3oBaTenpHON MporpaMMbl cpeaHero obmiero ooOpazoBanus (POIT COO),
MpeCTaBICHHBIX B DenepaabHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTe
COO, c yuérom KoHuenmuu mnpenogaBaHus y4eOHOTO TpeaMeTa «XUMHs» B
oOpa3oBarenbHbIX oOpranuzanusax Poccuiickoit ®enepanuu, pearu3yomux
OCHOBHBIE 00pa30BaTEIbHbIC MPOTPAMMBI, © OCHOBHBIX TOJIOXKeHU «CTpaTeruu
pa3BUTHS BocUTaHus B Poccuiickoi

®enepanuu Ha niepuon jao 2025 roma» (Pacnopsbkenue IlpaButensctBa PD ot
29.05.2015 Ne 996 - p.).

OCHOBY MOAXO/A0B K pa3pabOTKEe NpOrpaMMbl MO XUMHH, K OIpPEAEICHUIO
oOwiel cTpareruu 00y4eHHUs, BOCIIMTAHUS U Pa3BUTHs 00YYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHnentyanpHeie TnosiokeHuss ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IIEJICH,
COJEpKaHusl, pe3yJbTaTOB OOy4YeHHs M TpeOOBaHUM K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, [0JIy4aeMOoe BBIITY CKHUKAMHU
o011eo0pa3oBaTelbHON OpraHU3alluy, SBJSETCS HEOThEMJIEMOM YacThio UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAONIMM 3TaloM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, MPHUCYLIUX
LEJIOCTHOW CHCTEME XHMHUYECKOTO 00pa3oBaHus. OTH LEHHOCTU KacaroTCs
MO3HAHMS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHbI
YEJIOBEKa, a TAKKE IKOJIOTMYECKH 000CHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0POBbIO
U MpUpOIHON cpeae. Peanusyercs xumuueckoe oOpa3zoBaHHE OOydaromIMXCA Ha
YPOBHE CpeIHero o0111ero o0pa3oBaHusl CPEICTBAMHU yUeOHOT0 IpeaMeTa « XUMHUSD,
COZIEp’KaHME U IIOCTPOCHUE KOTOPOTO OIPEAEIEHBl B IMPOrpaMMeE 110 XUMHH C
y4€TOM crneuu@uKd HayKH XUMHH, €€ 3HAYeHUs B TMO3HAHUM TPHUPOABI U B
MaTepHalbHON XKU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX IEJNel U MPUHIMUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBl CpPEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MIPaeT oco0yro pojb B
COBPEMEHHOW IUBUIM3AIMH, B CO3AaHUM HOBOW 0a3bl MaTepUalbHOW KYyJbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYUYHOTO MBIILJICHUS, B
CO3JJaHHE LIEJIOCTHOTO TPEACTaBICHUS 00 OKPYXKAIOIEM MHUPE KaK O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUH HA OCHOBE IOHUMAaHMS



BEILIECTBEHHOI'0 COCTaBa OKPY>KAIOLIEr0 MHUPA, OCO3HAHUSI B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJAEICTBYS C IPYTMMHU €CTECTBEHHBIMM HAyKaMH, XMUMUsS CTajla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIIEITHOTO
TpyJla W KU3HU KaxXJI0ro wieHa oOmiectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJOTMM HANpaBl€HA HA PEIICHHE
rII00ANBHBIX TPOOJIEM YCTOMYMBOTO pPAa3BUTHUS UEJTOBEYECTBA — CBHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTtBercTBHM C OOUIMMH UENSIMH M TPHUHLUIAMU CPEIHErO OOIIero
oOpa3oBanus coaepxanue npenmera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOJATOTOBKY
oOydaronmxcs, HEOOXOJUMYI0 MM JUisl  BbIpA0OTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEUIHOTO BKIIOYEHHUS B JKH3Hb COLIMYMa, MPOJOJIKECHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBnsOmUMHA  NpeaMeTa «XUMUsS» SBIAIOTCS 0a30Bble  KypCchl —
«Oprannueckas xumusi» U «OOwWas W HEOpraHWyecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COZIEpXaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HayKU: cucTEMa
3HAaHUU MO HEOPraHWYECKOW XMMHH (C BKJIIOYEHHUEM 3HAHUHN U3 OOIIeH XUMHH) U
OpraHn4eckor xumuu. POpMUPOBAHUE NAHHOW CHCTEMBI 3HAHUW INPU U3YYECHUU
npeaMera o0ecredrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOT000pa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkanust KypcoB — «OpraHudeckas xumus» u «OO0mas u
HEOpraHuYeckas XUMUs» CPOpMHUpPOBaHA B MPOrpaMMe IO XHMHU Ha OCHOBE
CUCTEMHOT'O TOJXOJa K U3Y4YEHHIO Y4YeOHOro MmaTepuana U O0OyCIOBJIEHA
HUCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUI HA ONIPEACIIEHHBIX TEOPETUUECKUX
ypoBHsAX. Tak, B Kypce OpPraHM4eCKOM XMMHMM BEIIECTBA PAaCCMaTpUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUH CTPOCHMSI OPTaHUYECKHX COCIMHEHUH, a TAKXKE Ha
YPOBHE CTEPEOXUMHUUYECKUX U DIEKTPOHHBIX IIPEACTABICHUNA O CTPOCHUU BELIECTB.
CBenennst 00 M3ydaeMbIX B Kypce BEIIECTBAaX JAOTCS B pa3BUTUU — OT
YTJIEBOJOPOOB A0 CIOXHBIX OMOJOTMYECKHM AaKTHUBHBIX coeAuHeHuil. B Kkypce
OpraHMYeCKOM XUMHUU TOJy4aroT pa3BUTUE CGHOPMHUPOBAHHBIE HAa YpPOBHE
OCHOBHOT0 0011ero 00pa3oBaHus MEPBOHAYAIBHBIE MTPEICTABICHHUS O XUMUYECKOM
CBSI3M, KJIACCU(PMKAIIMOHHBIX TTPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIICCTB
OT UX CTPOEHUS, O XUMUYECKOWU PEAKIUU.

[Tox HOBBIM yIVIOM 3peHHUS B TIpeaMere «XuMHsS» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBIM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOPETUUYECKH MaTepuall U (HaKTOJOTUYECKHE CBEACHHS O BEIIECTBaX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHmdeckas



XUMUSD» 00ydarouuMcs MpPeoCTaBIseTCs BO3MOXKHOCTh OCO3HAaTh 3HAY€HUE
MEPUOTNYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOOJIOTHUCCKUX TTO3HITHH,
MIy0)XKe TOHATh HWCTOPHYECKOE W3MEHeHWe (QYHKIHUHA JTOr0 3akKoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUK O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W TMPUMEHCHHH, a TAKKE€ O XMMHYECKUX DPEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX POTEeKaHusI AonoiaHseTcs B Kypcax 10 u 11 kinaccoB anemMeHTamu
CoJlep>KaHMsl, UMEIOIUMH KYJIbTYPOJIOTUUECKUN U TPUKIAAHOW Xapaktep. OTu
3HAHHUS CHOCOOCTBYIOT MOHUMAHHWIO B3aWMOCBSI3U XUMHUU C JAPYTUMHU HayKaMH,
PacKpBIBAIOT €€ POJIb B TIO3HABATEIHLHON M IPAKTUICCKOMN JACATEIIBHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUSI K TIPOLIECCY TBOPYECTBA B 00JIACTU TEOPHUH
U IPAKTUYECKUX TMPUIIOKEHUM XUMUHU, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TPOOJIeMax, CBA3aHHBIX C XHMHEH,
KPUTUYECKHA OCMBICTTBATH HHGOPMAIIMIO U IPUMEHSTE €€ IS TIOTIOJTHEHUS 3HAHUH,
pelIeHUs] UHTEJUICKTYaIbHBIX U AKCTIEPUMEHTABHBIX UCCIEA0BATENbCKUX 3a/1a4. B
IEJIOM COJIEp’)KaHHE Y4eOHOro mpenMera «XHUMHUSD JTaHHOTO YPOBHS H3Yy4YEHUS
OpHEHTHUPOBAHO Ha (OPMHPOBAHUEC y OOYUYAIOIINXCS MHUPOBO33PECHUYCCKON OCHOBBI
U TIOHUMaHWsT (QIOCOPCKUX UACH, TaKMX KakK: MaTephualbHOE CIUHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOTr0 MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, TI0O3HABAEMOCTb MPUPOIHBIX SBICHUN MyTEM DKCIIEPUMEHTA
U PCEIICHUS TPOTHBOPCYUH MEXKAYy HOBBIMH (aKTaMH W TEOPECTHUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUH YKOJOTHYCCKUX MPOOIIeM, a
Takxe MpobJieM COEPeKEHUS dYHEPTETUUECKUX PECYPCOB, ChIPhS, CO3TaHMS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmaHe pemeHus 3amad  BOCIMUTAHUS, Pa3BUTHS U COIHMATHA3AIUU
oOydJaronmxcss MPUHATBIE TPOTPAMMONM MO XMMHH TOAXOAbl K OMPEIeSICHUIO
CollepKaHUs M TOCTPOCHHS TMpeaMera mpeaycMaTpuBaioT (hopMupoBaHHe
YHUBEPCATBHBIX YUCOHBIX JEHCTBUIN, UMEIOMNX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICATCIHHOCTH: pEIICHUs TmpolJsieM, IOMCKa, aHadu3a U 00paboTKu
uH(OpMaIuU, HEOOXOAUMBIX I TPHOOPETCHHS] OMNbITa TPAKTUYECKOH W
WCCJIEIOBATENILCKON JICSITEIBHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B TO3HAHUH
XUMUH.

B mpaktuke mnpenomaBaHWsS XUMHUHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpEHETO 00111ero 00pa3oBaHus, MPU ONPEACICHUN
COJIep KaTCIIbHON XapaKTEPUCTHKU TIEJICH H3ydYeHHs TMpeaMeTa HalpaBJICHHEM
MIEPBOCTCTICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAYKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JESATETLHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KynbTyphl. C



METOJAMYECKOW TOYKM 3PEHHUsl TaKOW MOAXOJA K ONPENEICHHUIO Ielell H3ydeHHs
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU IENIAMH HU3Y4YEHUS MpeameTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

- (opmMupoBaHuME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHeWIel
COCTaBJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOW
JeKaT KIIYEBbIC MOHATHUS, PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOGHHE M IMOHHUMAHHE CYIIHOCTH JOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

« (opMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JUIsl IPUOOPETEHNSI YMEHU I
OPUEHTUPOBATHCS B MHUPE BEIHIECTB M XUMHUYECKUX SIBIICHUN, WMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;

+ pa3BUTHE YMEHHUH U CIIOCOOOB ACATEIHLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOIO JSKCIIEPUMEHTa, COOJIIOJIEHUEM  MPaBUI
0e301acHOro o0paIleHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, conmepkarenbHas XapakTEpUCTUKA LeJeH U 3a71a4 U3Y4YCHUs
npeaMeTa B IporpamMMe 1o XMMUHU YTOUHEHA U CKOPPEKTHPOBaHa B COOTBETCTBUU C
HOBBIMHM TIPHOPUTETAMU B CHUCTEME CpelHero oomiero odopasoanus. CeronHs B
MPEToAaBaHUH XUMHH B OOJIBIICH CTENeHU OTAAETCS MPEANOYTEHNE IPAKTHYECKOM
KOMIIOHEHTE CoJlepkaHusi OOydYeHHWs, OpPUEHTHUPOBAHHOW HA TOJTOTOBKY
BBIITYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BIAACIONIETO HE HaOOpOM
3HaHUU, a (QYHKIMOHAIBHOM TPaAaMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHUSIMHU
AKTUBHOTO TIOJYUYEHHs 3HAaHWUW U IPUMEHEHUS UX B PeajbHOU KU3HU I PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsI31 ¢ 3TUM Npu U3yUeHUU NpeaMeTa « XUMHUS» TOMUHHUPYIOIIEee 3HaUeHHE
pUOOPETAIOT TaKue IeNU U 3a1a49H, KakK:

amanTanus 00ydJaromuXcsl K YCIOBUAM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  HWHTEIUICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPUHSATHIO TPaMOTHBIX
pelieHUi B KOHKPETHBIX KU3HCHHBIX CUTYAIIUsIX, CBSI3aHHBIX C BEIIECTBAMH M UX
npuMeHeHueM; (OPMUPOBAHUE Y OO0YUAIONIUXCSl KITFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIINI), WMEIOIINX YHUBEPCATbHOE 3HAUYCHHUE IS Pa3IMYHBIX BHUOB
NEeATEIbHOCTH: PElIeHHs MpobJieM, MOoUcKa, aHainu3a U o0paboTku MHpopmanuu,
HEOOXOMMBIX JJIsI MPUOOPETEHUS OTIBITA ACATETLHOCTH, KOTOpas 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XUMHUH, a TaKXKe IS OLEHKU C MO3UIHI 3KOJIOTMYECKOi



0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB 1 XUMUYCCKUX MTPOIIECCOB HA OPraHu3M
YEJIOBEKa U IPUPOIHYIO CPEy;

pPa3BUTHE II03HABATCIBHBIX HMHTEPECOB, MHTCIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CITOCOOHOCTH CaMOCTOSTEIIbHO IMTPHOOPETaTh HOBBIC
3HaHUS 110 XUMHH B COOTBETCTBUH C JKU3HCHHBIMH TTOTPEOHOCTSIMH, HCIIOIH30BATh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJISI TIOWCKA W aHaIN3a YYeOHOU |
HAyYHO-TIOMYJIIPHOM MH(OPMAIMU XMMHYECKOTO COJIepKaHus; (POPMHPOBAHUE U
pasBUTHE y OOYYarOmIUXCS acCCOIMATHBHOTO M  JIOTHYECKOTO  MBIIUICHHUS,
HAOJFIOMATEIbHOCTH,  COOPAaHHOCTH,  aKKypaTHOCTH, KOTOpPhIE  OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NPU IUTAHWPOBAHWHM W TPOBEIACHUN XHMHYECKOTO
OKCIIEPUMEHTA; BOCITUTAHHE Y O0yJaroImuXcsl YOKIEHHOCTH B TYMaHUCTHUYECKOM
HAIPaBIEHHOCTH XWUMHUHU, €€ Ba)XXKHOH POJM B PEIICHUH TIOOATBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIOJIB30BAHUS, TTOTIOJHEHUS YHEPTETHICCKUX PECYPCOB U
COXpaHEHHUs] TPHUPOAHOTO PABHOBECHsI, OCO3HAHWS HEOOXOAMMOCTH OEpekHOTO
OTHOIIICHUSI K TIPUPOJIE M CBOEMY 3JIOPOBBIO, a TaK)Ke IMPHOOPETEHUsS OIbITa
UCTIONIb30BaHUS TOJYYCHHBIX 3HAHUU JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUAX, CBI3aHHBIX C XUMHUUCCKHMH SBJICHUSMHU.

B ydeOHOM mIaHe cpemHero oOMIero 0oO0pa30BaHUSA MpeaMeT «XUMHUSD)
©a30BOT0 ypOBHS BXOJHUT B COCTaB MPEAMETHON o0iacTu «EcTecTBEeHHO-HAYYHBIC
IPEIMETBD.

OO11ee Yncio 4acoB, OTBEIEHHBIX JJIA U3yUYCHHs] XMUMHUH, Ha 0230BOM YpPOBHE
cpeaHero obmiero oopazoBaHus, cocTaBiseT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B Heemo), B 11 knacce — 34 gaca (1 gac B Heemio).

COJAEPKXAHUE OBYUYEHUA

10 KITIACC
OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHHyecKOl XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE B
MOJIyYEHUM HOBBIX BELIECTB M MaTepHalioB. Teopus CTPOEHHS OpPraHUYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHbIE TTOJI0KeHUS. CTPYKTYpHBIE (DOPMYJIBI
OpraHMYecKuX BemiecTB. l'omoisiorusi, wu3omepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccudukanuu opraHMYecKux BemiecTB. HomeHkmarypa
OpraHMYeCKUX COEIMHEHMH (cucTeMaThuecKas) W TpUBUAIbHbIE Ha3BAHMS
BAKHEMIIMX NPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.



DKCTepUMEHTAIbHBIE METOJbl HM3YyYEHHUs BEIIeCTB M WX IPEBpAIICHUN:
O3HAKOMJICHHUE ¢ 00pa3amMu OPTaHUYECKHUX BEIIECTB M MaTepUalaMHi Ha UX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJ OPTaHMYECKHX BEIIECTB, HAOJIOJCHWE W OMHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB 0 TMPEBPAICHUI0 OpPTraHWYECKHX BEIIECTB NpHU
HarpeBaHuM (IUIaBJIeHUE, OOYIIIMBAaHUE U TOPEHUE).

YraeBoaopoanl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJOTHYCCKHHA psii. MeTaH W dTaH —
NPOCTEHINE TPEACTABUTENIN AalKaHOB: (U3MYECKHEe M XUMHYECKHE CBOHCTBA
(peakiu 3aMeleHus] W TOPEHHUs), HAXOXKJACHHE B TMPHUPOJIE, IOIyYEeHHUE U
IpUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOCHHME, TOMOJIOTHYECKUN psAl. DTWIEH U MPONWIECH —
OpocTeilline NPENCTABUTENN AaJIKEHOB: (M3MYECKHE M XUMHYECKHE CBOMNCTBA
(peakMu  TUAPUPOBAHUS, TaJON€HUPOBAHMS, THUApPATAlUU, OKUCIEHUS H
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u MerunOyragueH-1,3: cTpoeHue, BakHeHIIMe
XMMHUYECKHE CBOMCTBA (peakuusi nonuMepusanuu). [logyueHne CHHTETHUYECKOTO
Kay4yyKa U pE3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS], TOMOJIOTHYECKUN pAll. ALIETHIIEH
— MPOCTEHIIMHA TPEACTaBUTENb AJKUHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKHE CBOMCTBA (pEaKkLUU T'MAPUPOBAHHUS, TAJIOT€HUPOBAHUS, THApPATaLUH,
rOpeHus), MOJyUYEHNUE U TPUMEHEHHE.

Apenbl. benson: cocras, cTpoeHue, QpU3MUECKHME U XMMHUYECKHUE CBOICTBa
(peakuuy rajoreHMpOBaHHUs U HUTPOBAHUS), MOJydeHUE U NMpPUMEHEHue. 1oayon:
cocmas, cmpoenue,  Quauueckue U  Xumuyeckue — Ceoucmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOTyYeHue u npumererue. TOKCUYHOCTh apEeHOB.
['eneTnyeckas CBsA3b MEXIY YIVIEBOLOPOJAMM, IPUHAICKAMMU K Pa3IMYHbIM
KJIaccam.

[IpuponHble MCTOYHUKHU YIJIEBOAOPOAOB. IIpupomHbId Ta3 W MOIyTHBIE
Hedtaapie Ta3el. Hedth u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HePTH:
MEPEroHKa, KPEKHHI (TEPMHUYECKUM, KaTaluTUuecKkuil), nuponus3. I[IpoayKTel
nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIi
yTOJIb ¥ MPOAYKTHI €r0 MepepadoTKU.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHUs BEUIECTB M HUX IPEBpaALICHUIL:
O3HAaKOMJIEHUE ¢ 00pa3liaMy IJIACTMACC, KayqyKOB M pe3uHbl, KoyuieKuu «Hed Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX,
pOBEJCHUE MPAKTUYECKONW pabOThl: MOMyUYEHUE ITUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérurle 3a1aun.



Bbluncienuss mo ypaBHEHMIO XUMHYECKOW peakiuu (Maccbl, 00BbEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTa PEAKLHMHU MO MU3BECTHBIM MAcCCe,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM IMTPOTYKTOB PEAKIINH).

Kucsopoacoaep:kamue opranndecKue coeMHeHUs

[IpenenpHble OJHOATOMHBIE CHOUPTBL. METaHON M 3TAHOJN: CTPOCHHE,
busznueckue M XUMHUYECKHME CBOMCTBa (peakiuu ¢ aKTUBHBIMH METaJUIaMH,
raJlor€HOBOJIOPOJaMH, TOpPEHUE), MpUMEHEHUEe. BoIopoaHble CBI3M MEXITY
MOJIEKYJIaMH CIIUPTOB. /{elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaToMHbI€ CIUPTHI. DTUIIECHTIIMKOIb U TIUIEPUH: CTPOEHUE, (PU3UYECKUE
U XUMHUYECKHE CBOMCTBa (B3aUMOJICUCTBUE CO IIECJIOYHBIMU METalaMH,
KAueCTBEHHAsl pEeakius Ha MHOTOATOMHbIE CHUpPTHI). JlelicTBHEe Ha oOpraHu3M
yenoBeka. [[puMeHeHre riunepruHa u STUIEHT KOS,

deHoN: CTPOEHUE MOJICKYJIbl, (PU3MYECKHE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpnerunpl U Kemowusl. DopManbAeryjl, ALETAIBACTHA: CTPOCHHUE,
dbu3nyeckrue U XUMUYECKUE CBOMCTBa (PEaKIMUM OKHUCIEHUS W BOCCTAHOBJICHWS,
KauE€CTBEHHBIC PEAKIINH), OJyYEHUE U TPUMEHEHHUE.

OIHOOCHOBHBIE TIPEIeNIbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAS U YKCYCHas
KHCJIOTBL: CTPOCHHE, (DU3UUECKUE U XUMHUUYECKHE CBOMCTBA (CBOKCTBA, O0IIKE IS
KJ1acca KUCIIOT, peakius dTepuuKaIivm ), morydeHue u npumeHenue. CteapuHoBast
Y OJICMHOBAs KUCIIOTHI KaK MPEICTABUTEIN BHICITUX KapOOHOBBIX KUCTIOT. Mbla Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JEeHCTBHE.

CrnosxHble 2(pUpbI KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIIOT. [ HAPOIU3 CIOKHBIX
adupoB. Kupel. ['uaponus xupoB. IIpumeHenue xupoB. buonornueckas posb

JKUPOB.
VYTreBoibl: cocTaB, KilacCUu(PUKaIUs yrieBoI0B (MOHO-, IU- ¥ TIOJIUCAXAPHIBI).
['moko3a — TPOCTEUIIMKA MOHOCAXapul: OCOOEHHOCTH CTPOCHHS MOJIEKYIIbI,

dbuznyeckre U XUMUYECKHUE CBOMCTBa (B3aumojiericTBue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHauyHbIM pacTBopoM okcujma cepedpa(l), BoccraHoBiIEHUE,
OpOo’KEeHHE TIIOKO3bI), HAXOXKIECHUE B IPUPOJIE, MPUMEHEHHE, OMOJIOTHYeCKas POJlb.
®otocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupojaHble noauMepbl. CTpoeHue Kpaxmaia u
nemtoao3bl.  dusznueckue W XUMHYECKHE CBOMCTBA Kpaxmajia (TUIPOJIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIEepUMEHTAIbHbIE METOJbl HM3Y4YEHHUsI BEIIECTB W WX IMPEBpAICHUI:
MpoBeJIeHHEe, HAOJIOJICHUE M OINMHCaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIIUH OJIHOATOMHBIX CIHUPTOB (OKHCIEHUE 3TaHOja
okcunoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C



ruapokcuom menu(Il)), anpaerngoB (OKMCIEHUE aMMUAYHBIM PACTBOPOM OKCHAA
cepeopa(l) m rugpokcugom wMenu(Il), B3ammMopeilcTBHE Kpaxmalia C HOJOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurle 3amaun.

BbluncieHdss MO ypaBHEHUI0 XUMHYECKOW peakmuu (Macchl, 00BbEMa,
KOJINYECTBA MCXOJHOrO BEIIECTBA WM NMPOAYKTAa PEAKUWU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcoieprKalllie OPraHun4ecKue COeTUHECHUSI.

AMMHOKHCIIOTHI Kak aM(pOTepHbIE OpraHrudeckue coenuuenus. Ousndeckue u
XUMUYECKHME CBOMCTBA aMHHOKHUCIOT (Ha TpUMeEpe TiauluHa). buonoruueckoe
3HAYECHHE aMUHOKHUCIIOT. [lenTumpr.

benkun kak mTpUPOJHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHud. llepBuunas,
BTOPHUYHAS U TPETUYHAS CTPYKTypa OeaKoB. XMMUYECKHUE CBOMCTBA OEIKOB:
TUJPOJIN3, IeHaTypallusl, KaueCTBEHHbIE PEaKIIUK Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U MX MPEBPAILICHHIA:
HaOJII0JICHUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JACHATYpalUsi OCIKOB MPH
HarpeBaHUM, IIBETHBIE PEAKIIMKU OCIIKOB.

BricokomoJIeKyAsIpHBIE COeAUHEHMS

OCHOBHbBIE MOHSTUS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAUHEHUI: MOHOMED,
IOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENIEHb ITOJIMMEPU3ALINU, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJIMMEPU3ALUS U TIOJIUKOHICHCALIUSL.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U MX MPEBPAILICHHIA:
O3HAaKOMJICHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peannsanns MeXnpeIMEeTHBIX CBA3EH NIPU U3YYEHUN OPTraHUYECKON XMMHH B
10 kacce oCyIecTBISIECTCS Yepe3 UCTI0JIb30BaHKE KaK OOINX €CTECTBEHHOHAYYHBIX
MOHSATUM, TaK U TMOHSITUH, SBIISIIOIIUXCSA CUCTEMHBIMU JIJIsi OTAECIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecCTBEHHO-HAYUHbIC TIOHSTHUS: SIBJICHUE, Hay4YHBIN (hakT, TUIIOTE3a,
3aKOH, TEOpHSsl, aHAJIU3, CUHTE3, KJIacCU(UKAIUs, TMEPUOJIUUYHOCTb, HAOIOACHUE,
MU3MEpPEHUE, DKCIEPUMEHT, MOJECIIMPOBAHUE.

@®usnka: MaTepus, DSHEpPrus, Mmacca, aToM, OJJEKTPOH, MOJEKYJa,
DHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPCHUS.



buonorusi: kierka, opraHusMm, Owocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMONOTMYECKH aKTHUBHBbIC BemiecTBa (OCNKH, YTICBOABI, JKHPHI,
bepMeHThI).

[eorpadusi: MUHEpabl, TOPHBIE TIOPOJBI, IMOJIE3HBIE UCKOMAEMBbIE, TOILIHBO,
pecypchl.

TexHonorws: NHIEBBIE TPOAYKTHI, OCHOBBI PAIMOHATHHOTO MHUTAHUS,
MOIOIIHME CPEJICTBA, JICKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTepHaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHHU

XUMHUECKHH aieMeHT. ATOM. SIIpo aToMa, U30TOMBL. DIEKTPOHHASI 000JI0UKA.
DHepreTUYecKre YpOBHHU, MOIYPOBHUA. ATOMHBIC OpOuTaNy, s-, P-, 0- 3JIEMEHTHI.
Oco0OeHHOCTH paclpeAesieHus AJIEKTPOHOB MO OpOMTAIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOI0B. DIIEKTPOHHAS KOHPUTYypaIUsi aTOMOB.

[lepnognueckuii 3akoH U [leproaunyeckas cuncrema XMUMHUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa M llepuoanyueckoi cUCTEMBbI
xumuyeckux simeMmeHToB . M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUUYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTHIX U CIIOXKHBIX BEIIECTB IO TIpynmnaM MU Tepuojaam.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbl XWMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs U TOJSpHAs, WOHHAs, METauiMdeckas). MexaHu3Mbl
oOpa3oBaHuUs KOBAJICHTHOMN XUMHYECKOU CBS3U (0OMeHHBII 17}
JIOHOPHOAKIIEIITOPHBIN ). Bonopoanas CBS3b. BanenTHOCTSD.
DNEeKTPOOTPUIATETBHOCTD.

CreneHnb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIGKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTALTMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[TonsiTue o mucnepcHeIX cucremax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10J1s1 BeleCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COEJIMHECHUU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. |'€HETMYecKas CBS3b HEOPraHUYECKUX BELIECTB,
MPUHAJICKAIUX K PA3TMYHBIM KJIacCaM.



Xumuueckass — peakuus. Krnaccuukaiuss  XMMUYECKUX — peakuuid B
HEOPTraHWYECKOM M OPraHMYECKOW XUMHUHU. 3aKOH COXPAaHEHHs MacChl BEUIECTB,
3aKOH COXPAaHEHMS U IIPEBPAILECHUS YJHEPTUH IPU XUMHUYECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTUMBbIE
peakuuu. XuUMHYECKOe paBHOBecHe. MakTopbl, BIMSAIONIME HA COCTOSHUE
xuMu4ueckoro pasHosecus. [Ipunnnn Jle [larense.

DnekTponuTuyeckas agucconuanus. CHibHbIC U cliadble AIeKTpoiauTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUs BEIIECTB M HX IPEBPALCHUN:
neMoHcTpanus Tabnun «llepuoanueckas cucrema xumudeckux snemenTon . U.
MenpeneeBay, U3ydeHHUE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HAONIOJCHHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TEPOKCUIA
BOJIOPOJa B MPUCYTCTBUHU KaTaau3aTopa, ONPEICIICHUE CPEAbl PACTBOPOB BEILIECTB
C TTOMOIIIbIO YHUBEPCAIBHOTO MHANKATOPA, PEAKIINK HOHHOTO OOMEHA), MPOBEICHHUE
MpaKTUYECKON paboThl «BiusHue paznudHbix (HaKTOPOB HA CKOPOCTh XUMHUYECKOM
pPEaAKLIUN.

Pacuérnblie 3agaun.

Pacuétel 10 ypaBHEHUAM XHMHUYECKHX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM MOHITUS «MACCOBAS 10JIS
BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilonoxenne HemertammoB B Ilepuoguyueckor — cucreme
xuMuueckux syeMeHToB J[. M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAUIOB. AJIIOTPOINUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriaepoa).

XHUMHUYECKHE CBOMCTBA BAXXHEHUINIMX HEMETALIOB (TaJIOTEHOB, CEpHI, a30Ta,
dbochopa, yriepoga M KpeMHHs) M HUX  COCAMHEHUM  (OKCHUIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. 1lonoxenue mMeramwioB B [lepuoandyeckon cucreMe XUMHUYECKUX
anemenToB [[. . MengeneeBa. OcoOEHHOCTH CTPOCHHMSI DJICKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. OOmue dusznueckue cBoiicTBa MeTawioB. CIlaBbl METAIIJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl monayudeHuss mMetawioB. [IpuMeHeHne MeTaioB B ObITY U
TEXHUKE.



OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHsI BEIIECTB W HMX MPEBPALLICHUIA:
W3YUYCHHE KOJUICKIUU «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAIJIOB, PEIICHUE
AKCHEPUMEHTANIbHBIX 3a7a4, HaOJI0JICHUE W ONHCAHUE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJCUCTBUE THUIPOKCUAA ATIOMUHHUS C pacTBOpaMu
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

PacuéTtel mMaccel BemiecTBa Wi 00bEMa Ta30B IO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O00bEMY OJHOIO0 M3 YYAaCTBYIOIIMX B PEaKIMU BELIECTB,
pacd€Tel Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINU, €CIIH OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHSA U KM3Hb

Ponb xumum B oOGecriedeHUH HKOJIOTHYECKOM, IHEPreTUYeCKON W IMUIIEBON
0€30MacHOCTU, pa3BUTUM MeIUIUHBL. [IOHSITHE O Hay4YHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIHH.

[IpencraBnenust 06 0OUTUX HAYYHBIX TPUHIIUIIAX TPOMBIIIIICHHOTO MOTYYEHUS
BAKHEHUILINX BELIECTB.

UenoBek B MHUpPE BEIIECTB W MaTEpPUANIOB: BAXKHEHUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KEpaMHUKa,
MaTepualbl sl 3JIEKTPOHUKH, HAHOMATepUallbl, OPraHUYECKUE U MUHEPAIbHBIC
yaoOpeHus.

Xumusi ¥ 3J0pOBbE YEIOBEKAa: MpaBUJIa HCIOJIB30BAHMS JIEKAPCTBEHHBIX
penaparoB, mpaBuia 0€30MacHOT0 UCTIOIb30BAHMS MPETApaTOB OBITOBON XUMUHU B
MMOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst MeXNpeaMETHBIX  CBSi3ed MpU  U3YYEHUH  OOmed U
HEOpraHn4eckor XxuMuM B 11 Kiacce ocylecTBIs€TCS 4epe3 UCIOIb30BAHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX OHATUMN, TaK U TIOHSATUH, SIBJSIOIINXCS] CHCTEMHBIMU
JUISL OTIAEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO0mue ecTecTBEHHO-HAY4YHbIE TOHSTUS: HAy4YHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalW3, CHHTE3, Kiaccu(duKaius, TMepUOJIUIHOCTh, HAOII0IEeHNE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuKa: MaTepus, SHEPrusi, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTETUUECKUN YPOBEHbB, BEILIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MUECKHE BEIUYMHBI M €IUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorus: knetka, opraHm3M, JKocucTtema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.



['eorpadusi: MuUHEpabl, TOPHBIC TOPOBI, MOJE3HbIE MCKOMAaeMbIe, TOILIMBO,
pecypchl.

TexHoMOTHS: XUMHUYECKass MPOMBIIIICHHOCTh, METAJLTYyPIHsl, IPOU3BOICTBO
CTPOUTEIBHBIX MaTepUajoB, CEIbCKOXO3SHUCTBEHHOE MPOU3BOJCTBO, MHUIICBAs
IPOMBINIJICHHOCTh,  ()apMaleBTHUECKass  IPOMBIIUICHHOCTh,  IPOW3BOJICTBO
KOCMETHYCCKHX IPErapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUajoB,
AJIEKTPOHHASI TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 XUMHNN
HA BA3OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHS
OOyJaronMMHCsT TPOTPaMM CpPEIHETOo 001mmero o00pa3oBaHus (JTMYHOCTHBIM,
METaNpeIMETHBIM U TpeaMeTHbIM). HayyHO-MeTOau4YecKkoi OCHOBOW st
pa3paboTKu IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-JIESITEIBHOCTHBIM TMOJXOJIOM B CTPYKTYype
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS IpeamMeTa «XHMHUS» Ha YPOBHE CpPEIHETO
o01iero o0pa3oBaHusl BbIJICICHBI CISAYIONINE COCTABIISIONINE:

OCO3HAHHUE 00YYAOITUMHUCS POCCUMCKOMN TPaKIaHCKON UICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOIIPEICTICHUIO; HAJINYUE

MOTHBAIlMM K OOY4YEHHWIO;  IIEJICHANPABICHHOE pAa3BUTHE BHYTPEHHUX

yOeXKICHUN TMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH W HUCTOPUYECKUX Tpaauluidi 0a30BOM HAyKH XHMHH;
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBAaThCS B  CBOEH
JEATEeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XHMHYECKOro O0pa30BaHMSs; HaJW4yue MPABOCO3HAHUS DKOJOTHYECKOMN
KYJIBTYPhI i CIIOCOOHOCTU CTABUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIMyHOCTHBIE PE3yJbTAaThl OCBOEHHUS NIpeAMeTa «XHUMHS» IJOCTUTAlOTCS B
CANMHCTBE Y4YEOHOW ¥ BOCIMTATEIBHON JIEATETLHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COLIMOKYJIBbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HUAealaMd POCCHUKMCKOr0 TIpakIaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMH U MIpaBUJIaMU MTOBEJICHUS, CTIOCOOCTBYIOIIMMHU IIPOIIECCAM CaMOTIO3HAHUS,
CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YYArOIIIMXCA.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHS TMpeIMeTa «XHUMUS» OTPAKAIOT
c(hOPMUPOBAHHOCTh OIBITA TO3HABATEIIBHOM M TPAKTHYECKON JEeATeIIbHOCTH
oOy4Jaromnuxcs 1Mo peaanu3alii IPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAHMS O0YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
YBOKEHUSI K 3aKOHY U IMPABOMOPSAIKY; MNPEICTABICHUS O COIMAJIbHBIX HOpMax W

MpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHHI B KOJUJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM IEATEILHOCTH MTPHU CO3JIaHUN YUEOHBIX
MPOEKTOB, PEIICHUU YU€OHBIX U MO3HABATEIbHBIX 33]1a4, BBITIOJHEHUN XUMUYECKUX
AKCIEPUMEHTOB; CHOCOOHOCTH TMOHUMATh W MPUHUMATh MOTHBBI, HAMEPECHMUS,
JIOTUKY U
apTyMEHTBI IPYTHX MIPH aHATU3E PA3IMIHBIX BUIOB YICOHOU JIEATSIHBHOCTH, 2)

NATPUOTUYECKOI0 BOCITUTAHUA!

LIECHHOCTHOI'0 OTHOILIEHUSI K UICTOPUUECKOMY U HAYYHOMY HACIIEIUIO
OTEUECTBEHHOW XHMMHUM; YBaXEHHUS K MPOIECCY TBOpPUECTBA B 00JACTH TEOPUU U
IIPAKTUYECKOI0 IIPUMEHEHUS XUMUH, OCO3HAHUS TOTO, YTO TOCTUKEHHUS HAYKHU €CTh
pe3yNbTaT JUTEIbHBIX HAOIIOJICHUM, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX
MTOMCKOB, TOCTOSIHHOTO TPyJla YUYEHBIX U MPAKTUKOB; MHTEPECA U MO3HABATEIIbHBIX
MOTHBOB B TMOJYYECHUH U TOCIEAYIONIEM aHajau3e MHGOpMAIMK O TEePeaOBbIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHOU XUMUH;

3)1yXOBHO-HPABCTBEHHOT 0 BOCIIMTAHNSI: HDABCTBEHHOTO CO3HAHMUSI,

ATUYECKOTO MOBEICHHSI; CHOCOOHOCTH OLIEHUBATh CUTYalluH, CBSI3aHHBIE C

XUMHYECKUMH SIBIICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIICHHUS,

OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH; TOTOBHOCTH

OLICHMBATh CBOE MOBEICHHE U MTOCTYNKU CBOMX TOBAPULIEH C IMO3ULIMIA

HPaBCTBEHHBIX U MMPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUIA 3TUX

MOCTYIIKOB;

4)(popMupoBaHUs KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a JKH3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3JI0POBbIO; COOJIIOJIEHNS TMpaBujil O€30MacHOro OOpalieHusi C
BEILECTBAMH B OBITY,

MOBCEIHEBHOM JKU3HU U B TPYJOBOMU JEATENILHOCTH; TTOHUMAaHUS EHHOCTHU IPaBUII

WHIMBHUIYAIBHOTO M KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYyalUsX, YTPOXKAIOIIUX 370POBbIO U JKU3HU JIIOZCH;

OCO3HaHUS OCEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5)Tpy10BOr0 BOCIIMTAHUSA:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKOM
NeSATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrHMX BHAAX
NesATEeIbHOCTH; YCTAHOBKM Ha AKTUBHOE YYaCTHE B PEIICHUH MPAKTHUYECKUX 3a/1a4
COLIMaJIbHON HAMpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUeHHUI0 NpodecCHii pa3inyHoro poaa, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS IPEIMETHBIX 3HAHUM M0 XUMHH; YBaXEHHS K TPYIY,
JIOJSIM TpyJAa U pe3yJbTaTaM TPYI0BOM AeATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY



BBIOOPY HWHIMBHIYAJIbHOM TpPAaeKTOPUU oOpazoBaHus, Oyaymied npodeccun u
peann3anuy COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, UHTEPECOB U MOTPEOHOCTEH 00IIECTRA;
6) 3K0J10rH4eCKOro BOCIIMTAHMS:
HKOJIOTUYECKH 1[€JIE€CO00Pa3HOr0 OTHOMICHUS K MTPUPOE, KAK UCTOUHUKY
CYLIECTBOBAHMS >KM3HM Ha 3emJie; IIOHMMaHHs TJOOAJBHOIO Xapakrepa
IKOJIOTUYECKUX MPOOIIEM, BIUSHUS
DKOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE NPHUPOJHOM W COLMAJIBHOW CpENbI;
OCO3HaHMS HEOOXOJIMMOCTH UCIOJIb30BAHUS JOCTHKEHUN XUMUU JIJIS
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO MPUPOOTNIOJIB30BAHNS; AKTUBHOTO
HENIPUATUS JEUCTBUM, IPUHOCIIIUX BpE OKpPYKaroLIEH MPUPOJHOU
cpele, yMEHHs IPOTrHO3UPOBATHh HEOJIATOMIPUSATHBIE SKOJOTUYECKHE TTOCIEICTBUS
MPEANPUHUMAEMBIX ACUCTBUN U MPEAOTBPAIATh UX; HAJIUYUS PA3BUTOIO
DKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTUUYECKOU KYJIbTYPBI, OINbITA
NEATEIbHOCTH DKOJIOTUYECKOM  HAINpPABJICHHOCTH, YMEHHS
PYKOBOJCTBOBATHCSA UMM B ITIO3HABATEIbHON, KOMMYHMKAaTUBHON U COLIMATIBHOMN
MpPaKTUKE, CIOCOOHOCTU 151 YMEHUSA AKTUBHO  IPOTHUBOCTOSIThH
UJCOJIOTUN XeMoPoOuu;
7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:
c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd M OOIIECTBEHHOW MPAKTUKU; TOHUMAHHS crienuduku
XUMUU KaK HAyKH, OCO3HAHUs €€ poiau B pOPMUPOBAHUU PALIMOHATIBHOTO HAYYHOTO
MBIIIEHUS, CO3/IaHNUU LIEJIOCTHOTO MPEICTaBICHUS 00 OKPYKAIOIIEM MHUpPE KaK O
€IMHCTBE NPUPOJABI U YEJOBEKAa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEM U
perieHuu npo0ieM COXpaHeHUs! IPUPOJTHOTO PABHOBECHS; YOSKIEHHOCTH B 0COO0H
3HQYMMOCTH XUMHUHU JUIsi COBPEMEHHOW LMBWIM3ALMHU: B €€ T'yMaHHCTHYECKON
HAIpaBJICHHOCTH W BAXXHOW pOJIM B CO3JaHMM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYPBbI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS YETIOBEYECTBA —
CBIPhEBOM, SHEPTETUUECKOM, MUIIEBON U HKOJIOTUUECKOMN O€301MacCHOCTH, B Pa3BUTHH
MEJUIMHBI, 00E€CIIEYEHUH YCIOBUI YCIEITHOTO TPyAa U SKOJIOTHYeCKH KOM(POPTHOM
YKU3HH KaXKJI0TO WICHA O0IIECTBA; ECTECTBEHHO-HAYYHOW TPaMOTHOCTH: TTIOHUMAaHUS
CyIIHOCTH METOJOB TIO3HAHWs, MWCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IMOJy4aeMble 3HAHMS IS aHalM3a U OOBIACHEHMS
ABJICHUI OKPYX AIOIIEr0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS J1€71aTh
000CHOBaHHBIC 3aKJIFOUCHUSI HA OCHOBE HAy4YHBIX ()aKTOB M MMEIOIIUXCS JTAHHBIX C
HENbI0 TOJYYEHHUs] JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITEIbHO
UCIIOJIb30BaTh XUMUYECKUE 3HAHUS JJIs1



peleHus mpoOJieM B peasbHbBIX KU3HCHHBIX CUTYAIIUsX; HHTepeca

K TIO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIHHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HEIPEPHIBHOMY  OOpa30BaHUIO U
caMOO0Opa30BaHUI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMHA 10 XUMHH B
COOTBETCTBHH C )KH3HCHHBIMHU MOTPEOHOCTSIMH; WHTEpeca K 0COOCHHOCTSIM TPY/ia B
pas3nu4HBIX cdepax mpodecCHoHATEHON
JCSITEITbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YUEOHOTO TpeaMera «XuMus» Ha
YPOBHE CpPeAHET0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAYNMBbIC IS dhopmMupoBaHUS MHPOBO33PEHUS 00yUarOIIMXCs
MEXIMCIUIUITMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHbIE MOHSATUS, OTPA’KAIOIIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MHpa M cHeuuuKky METOJ0B TMO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPTHS, SBJICHUE,
MpoIIeCC, CUCTeMa, Hay4YHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HUCCIeI0oBaHue, HaOJIOACHUE, HU3MEPEHHUE, HKCIEPUMEHT U Jpyrue);
YHUBEpCAJIbHBbIC y4YeOHBIC JEWCTBUS (TIO3HABATEIbHBIE, KOMMYHHUKATHBHBIC,
peryJIsITUBHBIE), 0OecnieunBaroime GopMupoBaHue PyHKIIMOHATIBLHOM TPaMOTHOCTH
U COIMAJIbHOM KOMIMETEHIIUU 00yYarOIIUXCs;

CIIOCOOHOCTH 00yUaroIMXCs HCITOJIb30BaTh OCBOCHHEBIE
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U yHUBEpCAJIbHBIC y4eOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OTPaXalOT OBJAJEHUE YHUBEPCAIHHBIMU
y4eOHBIMH  TTO3HABAaTCIbHBIMH, KOMMYHHUKAaTHBHBIMH W  PETyJIATUBHBIMU
JICUCTBUSIMU.

OBJjiaieHne YHMBEPCATbHBIMH YUeOHBIMH NMO3HABATEIbHBIMU
JelCTBUSIMM:

1) 6a30Bble JJOrH4YecKmne JAeCTBUSL:

CaMOCTOSITeTbHO  (popMynupoBaTh M aKTyaJIM3UPOBaTh  MpoOJEMY,
BCECTOPOHHE €€ paccMaTpuBaTh; OMNPEACIATh 1EMU JESITeIHHOCTH, 3aJaBas
napaMeTpbl U KpUTEPUHU UX
JIOCTUKEHUSI, COOTHOCUTh PE3YyJIbTaThl ACATEILHOCTH C MOCTABICHHBIMU IEISMU;
WCIIOJI30BaTh MPU OCBOSHUM 3HAHUN TPUEMBI IOTHUECKOTO MBIIICHUS — BBIJEIATh
XapaKTepHbIC TPU3HAKH MOHSITUN U yCTAaHABIMBATH UX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS JUIsl OOBSICHEHUS OTEIbHBIX (DAKTOB U SIBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH ISl KJIacCU(UKAIIUY BEIIECTB U



XMMHMUYECKUX PEaKLUi; YCTaHaBIMBAaThb NMPUYUHHO-CIICJCTBEHHBIEC CBSI3H MEXKIY
U3Y4YaEMbIMHU SIBJICHUSIMHU; CTPOUTH JIOTMYECKUE PACCYk ACHUS (MHIYyKTHUBHBIE,
JNEAYKTUBHBIE, 10 AHAJOTMH), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEYHS B
paccMaTpuBaeMBbIX SIBICHUSX, (POPMYIMPOBATh BHIBOBI U 3aKJIFOUEHUS; IPUMEHSITh
B IpollecCE€ IO3HAHUSA, MHCIIOJIb3YEMbIE B XHMHUU CHMBOJIMUECKHE (3HAKOBBIE)
MOJIeNIA, MpPeoOpa3OBbIBATh MOJIEIbHBIE NPEJICTABICHU — XHMHYECKUN 3HAK
(cuMBOI) BNIEMEHTa, XuMUdeckas (hopMmyia, ypaBHEHHE XUMUYECKOU peakIuy — PU
pelIeHnn YYEeOHbIX IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a]ad, IPUMEHATh
Ha3BAHHBIE MOJIENbHBIC NPEICTABICHUS Ul BBIABICHUS XapaKTEPHBIX IPU3HAKOB
W3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEN0BATEIbLCKHE 1eHCTBHSA:

BJIAJI€Th OCHOBAMH METOJ0B HAYYHOT'O MTO3HAHUS BEILIECTB U XUMUYECKUX
peakuuii; QopmynaMpoBaTh UEIM M 33Jaud  UCCIEIOBAaHUS, HCIOJb30BaTh
MOCTABJICHHBIE W CAMOCTOATEIBHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KadyeCTBE
WHCTPYMEHTA TO3HAHUSA M OCHOBBI JJi1 (POPMHUPOBAHUS THIOTE3bI MO IPOBEPKE
IIPaBUIBHOCTH BBICKA3bIBAEMBIX CYXKIEHUM; BJIaJIETh HABBIKAMHU CAMOCTOSTEIBLHOTO
IUIAHUPOBAHUS U NPOBEIACHUS YYEHHUYECKHX SKCIIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHUs1 HaOJt0aTh 32 XOJOM IPOILIECCa, CaMOCTOATENbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GOpMyIUpOBaTh 0OOOIIEHHS U BBIBOJIBI OTHOCUTEIIBHO JIOCTOBEPHOCTH
pe3yJIbTaTOB MCCIEAOBAaHUSA, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOJAETAHHOMN
paboTe; MpUOOpETaTh OMBIT YYCHUYECKOW HCCISA0BATEILCKOM M IMPOCKTHOU
JeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIIBHOMY MTOUCKY
METO/IOB PpELIEHUs MNPAKTUUYECKUX 3a]ady, NPUMEHEHHUIO pa3IMYHbIX METOJIOB
MIO3HAHUS.

3) pabora ¢ nHpopManueii:

OpPUEHTUPOBATHCS B Pa3IUYHBIX UICTOYHUKAX MH(MOpMAIUU (HAYyYHO-
HOMYyJIsSIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpPaBOYHbIE IOCOOUS,
pecypcbl IHTEpHETa), aHanmM3UpOBaTh MHPOPMALIMIO PAa3IMYHbIX BUIOB U (popm
Npe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEITPOTUBOPEYNBOCTb;

(GbopMyIMpOBaTh 3aMpOChl U MPUMEHITh Pa3IMYHble METOAbl IPU MOUCKE U
orOope wuH(poOpMaIMK, HEOOXOAMMOW Jid BBINOJHEHUA Yy4eOHBIX 3ajad
ONMpENEeNEHHOr0 THUMA; MNPUOOPETaTh OMNBIT HCIHOJIb30BaHUS HHGOPMALIMOHHO-
KOMMYHHUKATHUBHBIX
TEXHOJIOTUA M PA3JIMYHBIX ITOMCKOBBIX CHCTEM; CaMOCTOSATEIbHO BBIOMPATH
onTUMalibHyt0  QopMy mpencraBieHus uHPopMmauuu  (cxemsl, Tpaduxwy,
qUarpamMmbl, TaOJIMIbI, PUCYHKH W JPYTHE); HUCIOJIb30BaTh HAYYHBIH S3BIK B
KayecTBE CpeAcTBa MpH paboTe ¢ XUMHYECKONM HH(pOpMAIUe: MNPUMEHSThH



MEXIpeaIMeTHbIC ((Pu3nueckue 1 MaTeMaTUYeCKUe) 3HaKu U CUMBOJIBI, (DOPMYJIBI,
ab0peBUaTyppl, HOMEHKJIATYpy; HCIOJIb30BaTh M MPeoOpa3OBHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA
HaIJISIHOCTH.

OBJ1ajieHHe YHHMBEPCAJIbHBIMM KOMMYHUKATUBHBIMHM JI€CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkIaeMOU TEMbI B XOJ€ AMAJIOTa W/UIU
JTUCKYCCHM,  BBICKAa3bIBaThb  HJAEU, (POPMYyIHMpOBaTH CBOM  MPEJIOKEHUS
OTHOCHUTEIFHO BBITIOJHEHUS MPEUIOKEHHON 3alaui; BBICTYIIATh C MpPE3CHTaIUeH
pe3yIbTaTOB MO3HABATEIBHON NESATEbHOCTH, MOJYUYEHHBIX CAMOCTOSITEIBHO WIIU
COBMECTHO CO CBEPCTHMKAMHU IPU BBIMOJHEHUH XHUMHYECKOTO JKCIEPUMEHTA,
NPAaKTHUECKONH paboThl MO HCCIENOBAHUIO CBOMCTB H3y4YaeMbIX BEIECTB,
peann3anuyd y4eOHOTO TMpoeKTa U (POPMYIHPOBATH BBIBOABI IO pPE3yJbTaTaM
MIPOBENEHHBIX MCCIIEIOBAHUMN MTyTEM COTIACOBAHMSI TIO3UITUH B X0/1€ 00CYKICHUS U
oOMeHa MHEHUSIMHU.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSITENIHO IUTAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
JeSITENIbHOCTD, OMpenensss €€ ILenu W 3aJadyd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATH TMpEAJiaraéMblii  ajaroOpuT™M JIEUCTBUM TIPH
BBITIOJIHEHUU YYEOHBIX W HCCIEIOBATEIbCKUX 3aJlad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN €noco0 HMX pelIeHHs C YYETOM TMOJYYEHUsS HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUYECKHX pEaKlHUsAX; OCYIIECTBIATh CaMOKOHTPOJb CBOEH
JeSTeIbHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD»
OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUNH O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XMMHUH B IO3HAHUU SIBIICHUN IPUPOJIBIL,
B (OpPMHUPOBAHWUU MBINUICHUS W KYyJbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHON
IPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pelieHrs MPaKTUUEeCKUX 3a/ad U IKOJOTUUECKH
000OCHOBaHHOTO OTHOILEHHSI K CBOEMY 3J0pPOBBIO W MPHUPOAHON Cpelie; BllaJeHUE
CHUCTEMOM XMMUUYECKUX 3HAHUW, KOTOPas BKIIOYAET: OCHOBOIIOJIATalOIINE TTOHATHS
(XMMHYECKHI JJIEMEHT, aToOM, OJJICKTPOHHas O00JIOYKAa aroMma, MOJIEKYJa,
BAJIEHTHOCTb,  3JIEKTPOOTPULIATEIIBHOCTh, XHUMHYECKas CBs3b, CTPYKTypHas



dbopmyna (pa3BépHyTas U COKpamni€éHHasi), MOJb, MOJISIpHAsh Macca, MOJIAPHBIM
00BEM, YTIEPOIHBIN CKeneT, (yHKIUOHAIbHAS TPYIa, paJuKal, H30MEpPHs,
HU30MEpPbI, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, VIJIEBOJAOPOJbI, KHUCIOPOJ U
a30TcoJiepKalllie COCMHEHUS, MOHOMEp, IMOJHUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHbIE COCIMHEHMs); TEOPUM W 3aKOHbI (TEOPHUs CTPOCHUS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHUI SI3bIK XUMHH; MHUPOBO33PECHUECKUE 3HAHUS,
JeXallue B OCHOBE IMOHUMAaHUSA TMPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
SBJICHUM, (AKTOJOTMYECKUE CBEJICHHWS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIIOIb30BAHUHM BAKHEUIITUX OPTAaHWMYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NIESITEIBHOCTH YeoBeKa; CPOPMUPOBAHHOCTH YMEHHU BBISBISATH
XapaKTEepHbIE IPU3HAKU MOHATHI, YCTAHABIMBATh UX B3aHMMOCBS3b, UCIIOIb30BaTh
COOTBETCTBYIOIIME TMOHATHS MPU ONHCAHUU COCTABA, CTPOEHUS M MPEBPAILCHUIA
OpPraHUYeCKUX  COCIMHEHUH; CPOPMHUPOBAHHOCTH YMEHUH  HCIOJIb30BaTh
XUMHUYECKYI0 CHMBOJIUKY JJII COCTaBJICHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX
(pa3BEpHYTOM, COKpamEHHOM) (GOpMYT OPraHUYECKHX BEIIECTB U ypPaBHEHHM
XUMUYECKUX PEAKINN, U3rOTABIMBATh MOJEINA MOJIEKYJ] OPTraHMYECKUX BEIIECTB
U1 WUTIOCTPAIIMM  UX  XMMHYECKOTO M IPOCTPAHCTBEHHOTO  CTPOCHUS;
c(hOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBATH MPUHAIJICHKHOCTh HU3YUYEHHBIX
OpPraHWYECKUX BEIIECTB [0 HX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/rpynmne coeAuHeHUul (yTJIeBOJOPOJbI, KHUCIOPOI U a30TCOJEpiKaIIue
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS), JaBaTh UM Ha3BaHUs IO
cuctematudyeckoit Homenkinarype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHMsS OTAEIbHBIX OPraHUYECKUX BEIIECTB (STUJICH, MNPOINWUJICH, AalleTUJIEH,
ATUJICHTJIMKOb, TIULEPUH, (PEeHON, (OopMalIbAETUll, aleTAIbIeTU/l, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIIOTa, CTEapUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmal, eJIII0103a, TJIUIHH); CHOOPMUPOBAHHOCTH YMEHUS ONIPECISThH
BHJIbl XUMHUYECKOU CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);

c(hOpPMHUPOBAHHOCTH YMEHUS TPUMEHSITh TIOJIOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa ajis 00bsiCHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHUS MAacChl BEILIECTB;
c(hOpMHPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3UUECKHUE U
XMMHUYECKHME CBOMCTBA THUIHMYHBIX TMPEICTABUTEICH pa3IMYHBIX  KIACCOB
OpraHUYeCKuX BellecTB (METaH, dTaH, dTUJICH, MPOIUJICH, alleTUIeH, OyTaaueH-1,3,
MeTwiOyTaaueH- 1,3, 6eH30J1, METaHOJI, 3TaHOJ, ATHJICHTJIMKOJIb, TIIUIEPUH, (DEHOI,
aneTanbJeruj, MypaBblHasl U YKCYCHasi KUCIOTHI, TJIFOKO3a, KpaxMaJl, IIEJUII0I03a,
AMUHOYKCYCHAsl KUCJIOTa), WUTIOCTPUPOBATh T€HETUUYECKYIO CBA3b MEXKIYy HUMHU



YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAaKUUHd C UCIOJIb30BaHUEM
CTPYKTYpHBIX (hopMyJT; chOPMUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh UCTOUYHUKH
YTJIEBOJOPOTHOTO ChIpbsl (He()Th, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI UX
nepepabOTKM U MPAKTHUYECKOEe MPUMEHEHHE TMPOAYKTOB  IepepaboTKH;
c(hOpMHUPOBAHHOCTh YMEHUI MTPOBOJUTH BHIUUCICHUS IO XUMUYECKUM YPABHEHUSIM
(Maccel, 00bEMA, KOJMYECTBA MCXOJHOIO BELIECTBA WJIM NPOAYKTA PEAKLMH IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOJHBIX BEHIECTB WIIU
MPOIYKTOB peakiiu); CPOPMUPOBAHHOCTh YMEHHUM BJIaJe€Th CUCTEMOUM 3HAHUN 00
OCHOBHBIX METO/JAaX HAYYHOI'O MO3HAHHUS, UCIIOJIB3YEMBIX B XUMHUU IIPU W3YUYECHHUH
BCIIECTB W XUMHUYECKUX SBJICHUN (HAOMIOMEHWE, W3MEpEHHe, JKCIICPUMEHT,
MOJICTUPOBAHUE), UCIIOIb30BaTh CUCTEMHBIE XUMUUYECKUE 3HAHUS JJIA MPUHSATHUS
pELICHNUI B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
npuMeHeHueM; chOpPMHUPOBAHHOCTh YMEHHMM COOJIIONATh MpaBUiia MOJb30BAHMUS
XUMHUYECKOM TOCYOol M Ja0OpaTOpHBIM OOOpYJOBaHMEM, a TaKXKe IpaBuia
oOpallleHUsI ¢ BEIMIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMH IO BBIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB; CHOPMUPOBAHHOCTh YMEHHM JIaHUPOBATH U
BBITIOJIHATh XUMUYECKUM SKCTIEPUMEHT (IIPEBPAILICHUS] OPraHUYECKUX BEIIECTB MPH
HarpeBaHUM, MOJYUYCHHUE STUIICHA U U3YUYECHHE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIUU
OpraHUYECKUX BEILIECTB, ACHATypaIusi OCIKOB MPU HArpEBaHUH, IIBETHBIC PEAKIIUU
OEJIKOB) B COOTBETCTBUU C MpaBUJIaMU TEXHUKU OE€30MACHOCTU MPHU OOpAIICHHUH C
BEIIECTBAMH M JIA0OPATOPHBIM OOOPY/IOBAHUEM, TMPEACTABIATh PE3YJIbTATHI
XUMHUUYECKOTO DJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii W  (GOPMYIMPOBATH BHIBOJABI HA OCHOBE OTHUX PE3YJbTATOB;
chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aHAIM3UPOBATH  XHUMHUUYECKYIO
uH(pOpMaIMIO, TMOIY4YaeMyl0 W3 PAa3HbIX MCTOYHMKOB (CpeAcTBa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpPMHUPOBAHHOCTh ~ yYMEHUW  COOJIO/AaTh  IpaBWJIa  DKOJOTHYECKH
1€JIeCO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOU JCSATENBHOCTH B IEJAX
COXpaHEHHUs] CBOEro 3J0pPOBbS M OKpYXKaroUleHd MPUPOIHON Cpelbl, 0CO3HABATh
OTMaCHOCTh BO3JICMCTBUS Ha >KMBBIE OpPraHU3MBI OINPEIEIEHHBIX OpPraHUYECKUX
BeIecTB, moHuMasi cMmbica mokazatens [1JIK, mosicHsaTe Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TMPEJOTBpAIEHUs] MX BPEAHOTO BO3JACHCTBUS HA OpPraHU3M
4yeJioBeKa; M OOy4YaromIMXCs C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3]I0POBbSI:
yMEHUE MMPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TTO3HAHMS BEIIECTB
U XUMUYECKUX SIBIICHUMW; JIJIS CJIENBIX W CIA0OBUASIIUX OOYyYarONIUXCs: yMEHHE
HCIIOJIB30BaTh pelibe(pHO-TOUCUHYIO0 cucTeMy obo3HadeHuit JI. bpaiins s 3anucu
XUMHUUYECKUX (HOpMYIIL.



11 KIIACC

[IpenMeTHBIe pe3ysbTaThl OCBOEHHUA Kypca «OOmas W HeopraHudecKas
XAMUSD OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOU KApTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OpPMHPOBAHWW MBINUICHUS W KYJbTYPbl JWYHOCTH, €€ (YHKIIMOHAILHOU
TPAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUs MPAKTHYCCKUX 3a7a4d U IKOJOTHIECKU
000CHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/I0pPOBBIO W IPUPOJHON Cpene; BaJcHUE
CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPAsl BKJIIFOYAET: OCHOBOIIOJIATAOIINE TTOHATUSA
(XMMHUYECKHI DJIEMEHT, aTOM, HU30TOII, S-, P-, - 3JIEKTPOHHBIC OPOHUTAIIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBINA 00BEM, BaJICHTHOCTD, SJIEKTPOOTPUIIATEIHLHOCTD,
CTEIICHb OKHCIICHUS, XUMHYECKasl CBs3b (KOBaJCHTHAs, MOHHAS, METaJJIMYecKas,
BOJIOPOJIHAS ), KPUCTAITHYECKAs PEIIETKA, TUIIBI XUMHYECKUX PEaKIIMi, pacTBOp,
DJIEKTPOJIUTBI, HEANEKTPOJIMUTHI, IINEKTPOJIUTUYECKAA TUCCOLUMALNA, OKUCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHWMHYECKOM pEaKIuu, XWMHYECKOE PaBHOBECHE);
TEOPUU U 3aKOHBI (TEOPHUS DJICKTPOJUTUYECKON IUCCOIMALINM, TIEPUOIUYCCKUN
3akoH /1. 1. MeHeneeBa, 3aK0OH COXpaHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpaIllEHUs] JHEPTMM TPU  XUMUYECKUX  peaklMsaX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHHM, MUPOBO33PEHUECKHUE 3HAHMUS, JICKAIIUE B OCHOBE
TMOHUMAaHUS NPUYUHHOCTHU 151 CUCTEMHOCTHU XAMUYECKUX  SIBJICHHM,
(haKTOJIOTHYCCKHE CBEJICHHUS O CBOMCTBAx, COCTaBe, IOJYYECHHU M OE30MacHOM
UCIIOJB30BaHUN BAXKHEHIIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEPHbIC NPHU3HAKW TTOHSATHH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATUSA NPHU
OMMCAaHWU HEOPraHWYECKUX BEIIECTB W HUX MpeBpalleHuid; chOpMUPOBAHHOCTH
YMEHHMH HCIOJIb30BaTh XHUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJeHUS (HOpMYyII
BEIIECTB M YPABHEHUNW XMUMHUYECKHUX PEAKLHHN, CUCTEMATHYECKYK) HOMEHKIJIATYPY
(IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIECTB
(yrapuslil ra3, yrieKMCIbIi ra3, aMMuak, raméHas U3BeCTh, HETalI¢Hass U3BECTh,
NMUTHEBAsl COJla, TMUPUT U Apyrue); chOpMUPOBAHHOCTH YMEHHUH OMPEEsaTh
BAJICHTHOCTh M CTEINEHb OKMUCICHUS XUMHUYECKUX DJJIEMEHTOB B COCIUHCHUSIX
pa3IMYHOTO  COCTaBa, BHUJ XUMHUYECKOM CBsI3M  (KOBaJEHTHAasl, MOHHAas,
MeTaJlTnYecKasi, BOJAOPOJHAsI) B COCIMHEHHUSAX, TUIl KPUCTAUIMUYECKON PEIIETKH
KOHKPETHOTO BEIlIECTBA (aTOMHas, MOJEKYJspHAs, HOHHAs, MeETa/lInuecKas),
XapaAKTEP CPEIBI B BOJHBIX pACTBOPaX HEOPraHMYECKUX COCAUHEHHI;



c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABJINBATh IIPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB 1O WX COCTaBy K ONpPENeNEHHOMY KIIacCy/TpyIme
COEIMHEHUN (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAaHMUS,
KHUCIIOTBI, aM(oTepHble TUAPOKCHUIBI, COJHU); CHOPMUPOBAHHOCTh yMEHUMN
packpbiBaTh  CMBICI — nepuoguueckoro 3akona [I. WM. MenngeneeBa wu
JIEMOHCTPUPOBATH ero CHCTEMATU3HUPYIOLIYIO, OOBSICHUTEIBHYIO 151
MPOTHOCTHYECKYIO (PyHKIMU;  cHOPMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh
AIEKTPOHHOE CTPOEHUE AaTOMOB XHMHYECKHX 3JIeMEHTOB |—4 mnepuonos
[Tepnoanueckon cucreMbl XuMuueckux 3iueMeHToB 1. 1. MenneneeBa, ucnoib3ys
MOHATHS «S-, P-, dIJTEKTPOHHBIE OPOUTANY, «IHEPTETUUECKUE YPOBHI», OOBSICHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX HJIEMEHTOB U KX COEAUHEHUH MO
nepuosiam u rpynnam [lepuoanyeckont cucteMbl XuMU4eCKuXx 3siemMeHToB /1. 1.
MenneneeBa; cpoOpMUPOBAaHHOCTh YMEHUN XapaKTEpU30BaTh (OMUCHIBAThH) OOIIUE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKMX BEHIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXIAY HEOPTraHWM4YECKUMU
BEIIECCTBAMU C MOMOIIBIO YPABHEHUM COOTBETCTBYIOLIUX XMUMHUUYECKHUX pPEAKIIUM;
c(hOpMUPOBAHHOCTh YMEHHUSI KJIacCU(UIMPOBATh XUMHUYECKHUE PEAKIMU TI0
pa3JIMUHBIM TPU3HAKaM (YUCIy M COCTAaBy pEardpyrollydx BELIECTB, TEIIOBOMY
abdexTy peakunu, U3MEHEHHUIO CTETICHEH OKHUCICHHUS AJIEMEHTOB, 0OpaTUMOCTH
peakiuM, Y4YacTHIO Karanu3atopa); CHOpMUPOBAHHOCTb YMEHHH COCTaBJISTh
YPaBHEHHUSI PEAKUUN pPa3IMYHBIX THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHHUS
peakIuii HOHHOTO OOMEHA, YUUTHIBAsl YCJIOBHS, IPU KOTOPBIX 3TU PEAKIIUU UITYT 10
KOHIIA;
c(hOpMUPOBAHHOCTD YMEHUU MPOBOJIUTh PEAKIWH, TOATBEPKAAIOIINE
KA4EeCTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAHUYECKUX BEILIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB; CPOPMUPOBAHHOCTh YMEHUH pacKpbIBaTh CYIIHOCTb
OKHCJIUTEIIbHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA MOCPEJICTBOM COCTABIICHHUS DJIEKTPOHHOTO OanaHca
TUX peaKkIiuii; chOPMHUPOBAHHOCTh, YMEHUN OOBACHATH 3aBHCHMOCTH CKOPOCTH
XUMHUUYECKOHN pPEeaKIuu OT Pa3IMUHbIX (PaKTOPOB; XapaKTep CMEUIEHUSI XUMUUECKOTO
paBHOBECHsI B 3aBUCHUMOCTU OT BHemHero Bozxaevctus (npuniun Jle [llarense);
c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUUECKHUE MPOIIECCHI, JISKAIINIE B
OCHOBE€ TMPOMBIIUIEHHOIO TOJYYEHUSI CEPHOM KHUCJIOThl, aMMHaKa, a TaKkKe
c(hOpPMUPOBAHHOCTh MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHLIUMNAX U
AKOJIOTMYECKUX TMpolJieMaXx XHWMHUYECKOTO TMPOU3BOACTBA; CHOPMUPOBAHHOCTH
YMEHUN TMPOBOJUTH BBIUKMCIEHUS C HUCIOJIb30BAHUEM IMOHATHS «MAaccoBas JOJIA
BEII[ECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUH Ta30B NMPH XUMHUYECKUX PEAKIIUIX,



MaccChl BelllecTBa WK 00bEMA Ta30B M0 U3BECTHOMY KOJUYECTBY BEIECTBA, Macce
WM 00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 deKTa
peaKknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, NPEBPAIICHUS U
COXpaHEHHUs JHEpPruu; CPOPMUPOBAHHOCTH YMEHHH COOJIOJaTh  IpaBuia
MOJIb30BAHUSI XMMHUYECKON MOCyA0i U J1ab0paTOpHBIM O0OpYAOBaHHEM, a TaKXKe
mpaBuia OOpalieHUss C BEIIECTBAMH B COOTBETCTBUM C WMHCTPYKIUSIMH IO
BBITIOJTHCHUIO J1a00PATOPHBIX XUMHUYECKHUX OMBITOB; CHOPMHPOBAHHOCTh YMEHHUI
IUIAHUPOBATh M BBIMOJHATh XMUMUYECKUM SKCIEPUMEHT (pa3iiokeHue MepoKcuaa
BOJIOPO/Ia B MPUCYTCTBUU KaTalU3aTopa, ONpeejeHUE Cpebl paCTBOPOB BEIIECTB
C TIOMOINBI0 YHUBEPCAIBHOTO HWHAMKATOPA, BIHMSIHUE PA3IUYHBIX (DAKTOPOB Ha
CKOPOCTh XUMHYECKON pEaKIMu, PEeaKIMu HOHHOTO OOMEHa, KayeCTBEHHBIC
peakiuu Ha cyib(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH AMMOHHUSI, PEIlICHUE
OKCIIEPUMEHTAJIBHBIX 3afad 1o Temam «Metamwmey u  «Hemeramis») B
COOTBETCTBHH C IMPABHJIAMH TEXHUKHU 0€301TaCHOCTH MPH OOPAIICHNUH C BEIIECTBAMHU
U J1a0OpaTOpHBIM OOOpPYJOBAHHEM, MPEACTABIATh PE3YJbTaThl XUMHYECKOTO
JKCIIepUMEHTa B (OpMe 3aluCh YpaBHEHUN COOTBETCTBYIOIIMX pPEAKIUNA U
dbopMyUpOBaTh BBIBOJABI HAa OCHOBE JTHX PE3YyJbTaTOB; CHOPMHPOBAHHOCTH
YMEHUH KPUTHYECKH aHAJTU3UPOBATH XUMHUUYECKYI0 HH(OPMAITHIO, TTOTYyJaeMyIo U3
pPa3HBIX HCTOYHUKOB (CPEICTBA MaCCOBOM KOMMYHUKAIMH, IHTEpHET U APyTHX);
chOPMHUPOBAHHOCTh ~ YMEHUW  COOJIO/AaTh  IpaBWJIa  DKOJOTHYECKH
1€JIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYAOBOW JESATENBHOCTH B UEJAX
COXpaHEHHUSI CBOETO 370POBbS M OKpYXKAIOMIEH MPUPOIHOW Cpebl, OCO3HABAThH
OIMACHOCTbH BO3JICHCTBHUS HA KUBbIE OPTaHU3MBbI ONPEJCIEHHBIX BEIECTB, TOHUMAS
cmbpicnt mokazarens [IJIK, mosicHaTe Ha mnpumepax crmocoObl yMEHBIICHHUS H
MPEIOTBPAICHUS WX BPEIHOTO BO3JCHCTBHS Ha OpPraHU3M YelOBeKa; I
0Oy4Jaronuxcst ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMU 37I0POBbS: YMEHUE TPUMECHSITh
3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHHUS BEHIECTB U XUMHUYECKUX
SIBJICHUI; JUISl CIICTIBIX U CIA0OBHIAIIMX OOYYAIOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHuil JI. Bpaitist mis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBo 4acoB

duekTpoHHbIe (LM (pPOBbLIE)

Ne n/m
NPOrpaMMblI Beero KoutposnbHbie | IIpakTHyeckue | ofpasoBaTe/ibHbIE peCypehbl
padoThI padoThI
Paznea 1. Teoperuyeckue 0CHOBBI OPraHUYEeCKOH XUMUM
[Ipeamer opraHM4ecKON XUMUMU.
1.1 Teopus cTpoeHus OPraHMYECKUX 3 https://resh.edu.ru/subject/29/10/
coenuHenuit A. M. bBytneposa
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoanbl
21 IIpenenbHbIe YrIeBOAOPOIbI — aKaHbI 5 https://resh.edu.ru/subject/29/10/
HenpenenbHble yraeBoaopoabl: https://resh.edu.ru/subject/29/10/
2.2 AJIKEHBI, AJIKAIMCHBI, AJIKUHBI 6 1
https://resh.edu.ru/subject/29/10/
2.3 ApomaTHdeckue yriaeBog0pOIbl 2
IIpupoaHbIE HCTOYHUKH https://resh.edu.ru/subject/29/10/
2.4 yIJIEBOAOPOAOB U UX MepepaboTka 3 1
Hroro mo pazneny 13

Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coenHeHust



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

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

3.1 Cruptel. @enon 3
3.9 Anpneruapl. KapOOHOBBIE KHCIIOTHI. ; https://resh.edu.ru/subject/29/10/
CrnoxHuble 3¢upbl

3.3 VIIeBosIbI 3 https://resh.edu.ru/subject/29/10/
Hroro mo pazneny 13
Pasnen 4. AzoTconepxaine opraHudeckue coelMHeHus

4.1 AMHUHBI. AMUHOKHUCIIOTBL. belkn 3 https://resh.edu.ru/subject/29/10/
Hroro mo pazneny 3
Pa3pnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUS

5.1 ITnactmaccel. Kaydyku. Boigokna 2 https://resh.edu.ru/subject/29/10/
Htoro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 2

I[TPOTPAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

DJIeKTpOHHbIe (LM (poBbIE)

Ne i/
NMPOrpamMMbl Beero Kontposabneie | IlpakTHdeckue | ogpazoBaTe/ibHbIe pecypebl
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit https://resh.edu.ru/subject/29/11/
3akoH u [lepuoanueckas cucrema
1.1 3
XHUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
Ctpoenue BemniecTBa. MHOrooopasue https://resh.edu.ru/subject/29/11/
12 BEIIECTB 4
13 O — 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro mo pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
21 Y PS— 6 1 https://resh.edu.ru/subject/29/11/
29 HeMeTauibs 9 1 1 https://resh.edu.ru/subject/29/11/
CBs3b HEOPraHUYECKUX U OPraHUYECKUX https://resh.edu.ru/subject/29/11/
2.3 BEILECTB 2
Hroro no pazneny 17




Pa3pen 3. XumMus u ;Ku3HbL

3.1 XUMHUSA U KU3HDb 4 https://resh.edu.ru/subject/29/11/
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

Jara
U3YYeHUs

DJIeKTpPOHHbIe N (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

IIpenmeT opraHu4ecKON XUMUH,
€€ BO3HUKHOBEHHUE, Pa3BUTHUE U
3HA4YCHHE

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

Teopus cTpOCHUST OpraHUICCKUX
coenunenuit A. M. bytneposa, e€
OCHOBHBIE IMOJIOKeHUS BxoaHas
KOHTpPOJIbHAs paboTa

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

IIpencrasnenue o
KJIacCU(UKALUU OpraHUYEeCKHX
BelecTs. Homenkiarypa
(cuctemarnueckas) u
TPUBHAIIbHBIC HA3BAHUA
OpraHMYeCKUX BelecTB. Bxognas
KOHTpOJIbHas paboTa

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

Ankanbl: cocTaB U CTPOCHUC,
TOMOJIOTUYECKUI pAA.

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

Meran u 3TaH — NpOCTEUIINE
MPEACTaBUTENM AJTKAHOB

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




AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

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

OTUJIEH U IPONUJIEH —
MpoCTeiIIne MpeICTaBUTeNN

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

AJIKCHOB

[TpakTuueckast paborta No 1.
«[lonyyeHue STUICHA U U3yUYEHUE
€ro CBOMCTBY»

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

Ankanuensl. bytaauen-1,3 u
metunoyTanuen-1,3. [lomyuenue
CHHTETUYECKOTO KayuyKa U
pEe3UHBI

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

10

AJKHMHEL: cOCTaB U 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTHICCKHMA PSi.
AneTuieH — npocTeimumi
MIPEJICTAaBUTENb AJTKHHOB

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

11

Brrancnenus mo YpaBHCHHIO
XUMHYECKOMN peaknuumn

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

12

ApeHbl: 6€H30J1 ¥ TOITYOIL.
TOKCHYHOCTH apeHOB

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

13

I'eneTnueckas cBs3b
YIJIEBOAOPOAOB, IPUHAJIEKATUX
K pa3JIu4YHbIM KJlaccam

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




14

[TpupoaHbIE HCTOYHHUKH
YTIIEBOAOPOAOB: IPUPOIHBIH ra3 u
MONyTHHIC HE(TIHBIC Ta3bl, HEPTH
U TIPOJTYKTHI €€ TIepepadoTKu

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

15

[IpupoaHbie ICTOYHUKHT
YIJIEBOAOPOOB: IPUPOAHBIN a3 U
NOMyTHBIE HE(TSAHBIE ra3bl, HEPThH
U NIPOAYKTHI €€

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

nepepadoTKu

16

KonTponbhas pabota no paszueny
«YTI1eBOOPOIBI

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

17

IIpenenbHbIe OTHOATOMHBIE
CIIUPTBL: METAHOJ U 3TAHOI.
Bopopoanas cBsizb

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

18

MHoroaTtoMHEIE CIIMPTHI:
OTUJICHITIMKOJIb U TTIMLHCPHUH

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

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
du3nueckrue 1 XUMHUYECKHE
CBOICTBa, IPUMEHEHHE

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

20

Anpaeruapl: GopMaIbAeTUA U
areTajJbaerua. AIeTOH

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




21

OaHOOCHOBHEBIE MpeeNIbHbIC
KapOOHOBBIE KHUCIIOTHI:
MypaBbUHas U YKCyCHas

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

22

[Ipaktuueckass pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBID»

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

23

CTCapI/IHOBaH " OJICMHOBasA
KHCJIOTBI, KaK IIPCACTAaBUTCIIN
BBICIIHUX Kap6OHOBLIX KHCIIOT

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

24

Mpr1a kak coJI BBICIIHX
KapOOHOBBIX KHCIIOT, X MOFOIIEE
JIECUCTBUE

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

25

CrnoxHuble 3(upbI Kak
MIPOU3BOHBIE KAPOOHOBBIX
KUCHOT. ['MapOoJIn3 CI0KHBIX

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

3¢upoB

26

H(I/Ipbll TUAPOJIN3, IPUMCHCHUC,
Ouooruueckas POJIb KUPOB

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

27

YrieBoasl: coCTas,
knaccudukanus. Baxneimme
MPEeJICTaBUTEINHN: TJII0KO03a,
bpykTo3a, caxaposa

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

28

KanMaJ'I " OCJIIK0JIO3a KaK
MMPUPOAHBIC ITOJIMMEPBI

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




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

29 HroroBast kKoHTpoIbHAs paboTa 1 1
30 AMUHBL: MeTHUIAMIH 1 AHFUIIH 1 https://resh.edu.ru/subject/29/10/
AMUHOKHCIIOTHI Kak aM(pOTEpHbIE https://resh.edu.ru/subject/29/10/
31 OpPTraHUYECKHUE COSAMHEHUS, X
OHMOJIOTHYECKOE 3HAUECHHE. 1
IlenrTn bl
benku xak npupoaHbie https://resh.edu.ru/subject/29/10/
32 BBICOKOMOJIEKYJISIPHBIE 1
COEIUHEHUS
OCHOBHBIE TTOHATHS XUMHU https://resh.edu.ru/subject/29/10/
33 BBICOKOMOJIEKYJISIPHBIX 1
COCIMHEHUN
OCHOBHBIE METOBI CHHTE3A https://resh.edu.ru/subject/29/10/
BBICOKOMOJIEKYJISIPHBIX
34 coenqmuennii. IlnactMmaccsl, 1
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME 34 3 2
11 KJIACC
KoandecTBOo yacoB
Ne Tema VhoKa Hara DJIeKTPOHHBbIE HU(PPOBLIE
n/n P Beero Konrpoabubie | TIpakTuieckue | yivuenpg | o6pasoBaTennHbIe pecypesl
padoThI padoThI




XUMHUYECKUH 3JIEMEHT. ATOM.
DnexkTpoHHas KOH(pUrypauus
aTOMOB

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

[Tepuonuueckuii 3aKOH U
Ilepunonnueckas cucrema
XHMHYECKUX dj1eMeHToB /I, U.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aToMoB. BXoHast KOHTpOJIbHAS
paborta

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

3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XMMHYECKHUX DJIEMEHTOB U
MX COCIMHEHUH 110 Tpynnam 1
nepuoaaM. 3HaUCHHE
MEPUOINIECKOTO 3aKOHA
CHUCTEMbI XUMHNYCCKUX DJICMCHTOB
JI.1. MenneneeBa B pa3BUTUU
HAayKH

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

CrpoeHue BemecTBa. XuMu4eckas
CBSI3b, €€ BUJIbI; MEXaHU3MBbI
00pa30BaHMs KOBAJEHTHOW CBS3H.
Bonoponnas ca3b

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

BanentHocTb.
DJIEKTPOOTPHULIATENBHOCTb.

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




Creneub okuciacHus. Bemrecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HctunHbIC N KOJIJIOUJHBIC
PaCTBOPHIL. MaccoBas JOJIA
BCIIICCTBA B paCTBOPEC

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

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHECHUU.
I'enetnueckas cBs3b
HEOPraHMYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB

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

Knaccudukanus XuMmuaeckux
peakuuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BELIECTB;
3aKOH COXPaHEHMsI U IPEBPAICHUS
SHEPTUU NMPU XUMUYECKUX
peaxkuusax

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

CxopocTts peakiuu. O6paTumbie
peaknuu. XMMHUYECKOE PABHOBECHE

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

10

ITpakTuyeckast padora Ne 1.
«BnusiHue pa3nuyHbIX (HaKTOPOB HA
CKOpPOCTh XUMHUYECKOMN peaKkIInm»

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




11

DNeKTpoIUTHYECKas JUCCOIMALIHS.
[TonsiTe 0 BOogOpOaAHOM
nokazatene (pH) pactBopa.
Peakiiun nonHoro ooMeHa.

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

I'maposns opraHnyecKkux u
HEOPraHUYECKHUX BEILECTB

12

OKHCANTENEHOBOCCTAHOBUTENLHBIC
peakuuu. [lonarue o0 anexkTponuse
pacIyIaBoB M pacCTBOPOB COJIEH

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

13

KonTponbHas pabota no pazueny
«Teopernueckre OCHOBBI XUMHUM»

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

14

MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XUMHUYECKUX djieMeHToB /1. U.
MeneneeBa 1 0COOEHHOCTH
cTpoeHust aroMoB. O01IMe
(u3nyeckre cBOMCTBa METANIOB

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

15

CIuiaBbl METAJIJIOB.
DNEeKTPOXUMHUYECCKUN P
HaIpsHKEHUH METaJUIOB

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

16

XHWMHYECKHUE CBOMCTBA
BaKHEHIIINX METaJUIOB (HaTpui,
KaJlnii, KaJIbIIHi, MarHui,
ATIOMHHMI) U UX COETUHEHU

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




17

XHUMHUYECKUE CBOMCTBA XpoMa,
MEIU U UX COEeIUHEHUI

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

18

XHUMHYECKHE CBOMCTBA IIMHKA,
JKeJre3a U UX COCTMHECHUM

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

19

[TpakTrueckas padota Ne 2.
"Penienue sKCriepuMeHTaIbHbBIX
3azad4 o reme «MeTtauipl»"

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

20

Hewmeraiibl, uX MOJ0KECHHUE B
[Tepuonnueckoit cucreme
XHMHUYECKUX djieMeHToR /1. U.
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB

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

21

dusnveckue CBOWCTBA
HEMEeTaJUIOB. AJUTOTPOITUS
HEMETaJUIOB (Ha puMepe
KHCIopo/a, cepsl, hocdopa u
yriepoja)

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

22

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cephl U UX COCTUHEHUN

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

23

XUMHYECKHE CBOMCTBA a30Ta,
docodpa u UX coeTMHEHMIA

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

24

XWUMUYECKUE CBOMCTBA YyIJIEpoJa,
KpEMHUA U UX CO@)II/IHGHI/II\/'I

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

25

[IpuMeHeHne Ba)KHEUIINX
HEMETAJUUIOB U UX COCIMHEHUI

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




26

O0001IeHe B CUCTEMATH3aIUs
3HaHui# 1Mo TeMe «HemeTamien.
Brruucienus mo ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

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

27

[TpakTrueckas padota Ne 3.
«Permenne sKcrepuMeHTaTbHBIX
3azad4 mo reme "Hemetamis"»

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

28

HrtoroBas koHTpoJIbHas paboTa 1o
TeMaM «MeTayibpDy U

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

«Hemeranmb»

29

HeOpFaHI/IquKI/Ie " OPpraHU4YCCKUC
KHCJIOTHI. HGOpFaHquCKHe n
OpraHn4€CKUC OCHOBAHHA

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

30

AmMpoTepHbIe HeopraHUYeCcKHue u
OPraHUYECKHUE COCTUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

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

31

Ponb xuMnu B o0ecrieueHuu
AKOJIOTUYECKOH, YHEPTETUIECKON 1
MUIIeBON O€301MaCHOCTH, Pa3BUTUHU
MEIULUHBI

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




[Ipencrarnenus 06 oOmuUx
HAyYHBIX TPHHIIAIIAX

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

32 MPOMBIIIIEHHOTO MOJy4YeHUs 1
BaXXHEHIIINX BEIECTB
YenoBek B MUpE BEIIECTB U https://resh.edu.ru/subject/29/11/
33 MaTepHaioB 1
34 XM H 310pOBbE UeToBeKa 1 https://resh.edu.ru/subject/29/11/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI JJIAA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






