MHWHHUCTEPCTBO NPOCBEIEHUA POCCUHUCKON ®EJIEPAILIUNA
MunucrepcTBo 00pa30BaHUs M MOJIOAEKHON MOJUTUKH CBepaJIOBCKOH00JIaCTH

Ynpagpienue o0pa3oBaHusi APTEMOBCKOI0 FOPOACKOI0 OKpyra
MBOY «COII Nel19y»

[Tpunoxenue k OOIT COO
(®1'OC 2021 B coorBercTBUn ¢ POIT COO),
yTBepxaeHa npukazom aupekropa MbOY «COIL Nel9y»

Ne51 ot 06.06.2024r

PABOYAS ITPOT'PAMMA
(ID 2581439)

yueOHoro npeamera «Xummus. ba3oBblii ypoBeHb»

115 ooygarommxcest 10 — 11 kmaccon

c. JleoenxkuHo
2024 ron



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o XMMHUHM Ha YPOBHE CpPEJHET0 O0IIero oopa3oBaHusi pazpaboTaHa
Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 oOpa3zoBaHuu B
Poccuiickoit ®enepanuuy, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS (eaepabHOM
oOpa3oBaTenbHON TporpaMmbl  cpemHero obmiero ooOpazoanus (DPOII  COO),
npejacTaBieHHbBIX B DenepaibHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM CTaHAapTe
COO, c yuérom KoHuenmuu mnpenonaBaHus ydeOHOTO MpeaMeTa «XUMHS» B
oOpa3zoBatenbHBIX opranmzanusx Poccuiickoit denepannn, peanusyonMX OCHOBHBIC
oOpa3oBaTeNbHbIe MPOrPaMMbI, U OCHOBHBIX MOJOXEeHUN «CTpaTeruu pa3BUTHS
BocniuTanusi B Poccuiickoii @enepaunn Ha nepuon ao 2025 roma» (PacnopsixeHue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY OJIXOJI0B K pa3pab0TKe MPOrpaMMbl 0 XUMHHU, K OIPEEIICHUIO 0011eil
CTpaTernd OOYy4EHHMsI, BOCIUTAHUS M Pa3BUTHs OOYy4arOUIMXCS CPEICTBAMU y4eOHOTrO
npeamera «Xumus» g 10-11  kimaccoB Ha 06a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHbele TosiokeHuss DPIOC COO o B3auUMOOOYCIIOBIEHHOCTH IIEjeH,
COJEpKaHus, pE3yJIbTaTOB OOy4YeHHs] U TpeOOBaHMM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, OJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM ~ OpraHu3aluu, SBJSIETCA  HEOThEMJIEMOM  4YacThl0  HX
oOpazoBaHHOCTH. OHO  CHYXUT  3aBEpIIAONIMM  ATAaloOM  peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYLIUX LEI0CTHON
CUCTEME XHMMHYECKOro oOpa3oBaHHA. OTH LIEHHOCTU KacaroTCs IMO3HAaHUS 3aKOHOB
npUpoAbl, POPMUPOBAHUS MHPOBO33PEHUSI U OOIIEH KYyJIbTypbl 4YEOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3J0pPOBbIO U MPHUPOIHOM cpene.
Peanusyercs xumuyeckoe oOpa3zoBaHHE OOy4alOUIMXCS HA YPOBHE CPEAHEro OOIIETro
oOpa3oBaHMsI CpelCTBaMU Y4eOHOTo mnpeamera «XUMHsD), COACpKaHUE U MOCTPOCHUE
KOTOPOTO OTPEEICHBI BIPOTPaMME M0 XUMHUHU C YIETOM CHEIU(UKN HAYKH XUMUH, €€
3HAUCHUA B TO3HAHUM TPUPOJABI U B MaTEpPUANIBHOW JKU3HU OOIIECTBa, a TaKkKe C
yu€ToM OOUIMX MLeNeil W MPHUHIMIIOB, XapaKTEpU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefiHero ooiero oopaszoBanus B Poccuiickoit deaeparuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HMIpaeT ocoOyr poJib B
COBPEMEHHOW IMBUJIM3ALIMM, B CO3aHUM HOBOM 0a3bl MaTepuanbHON KyJabTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMHUPOBAHHE PAIUMOHAIBHOIO HAY4YHOIO MBIIUICHHS, B
CO3JJaHME LEJOCTHOIO TIPEACTaBIeHUs 00 OKpYXalollleM MHUpE KaK O €IUHCTBE
OpUPOABl U 4YeJNOBeKa, KoTopoe (OpMHpPYETCS B XUMHUUM Ha OCHOBE NOHMMAaHUS
BEILIECTBEHHOTO COCTAaBa OKPYXKAIOUIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKAY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMHU M BO3MOXHBIMU 00JaCTAMU MTPUMEHEHUS.

TecHO B3aUMOJIEUCTBYSI C JPYTMMH €CTECTBEHHBIMU HayKaMH, XHMHS CTalia
HEOTHEMJIEMOM YacThI0O MHUPOBOM KYyJbTYpbl, HEOOXOJIUMBIM YCIOBUEM YCIEHIHOTO
TpyJa ¥ SKU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3uaTeabHasl, Kak HayKa BHICOKMX TEXHOJOTUI HampaBlieHa Ha pelIeHue To0aabHbIX
npo0jeM yCTOWYMBOTO pa3BUTHUS UYEJIOBEYECTBA — CBHIPhEBOW, DHEPTETHUYECKOM,
MUIIEBOI, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM ¢ OOIMMU LEASIMA W TOPUHIMIAMU CpPEIHEro OOIIero
oOpa3oBaHus cojepkanue mnpeamera «Xumus» (10-11 kmaccwl, 06a30BbI ypOBEHBb
U3Y4YEHUs]) OPUEHTHUPOBAHO TNPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO MOATOTOBKY



oOy4Jaronmxcsi, He0OXOJUMYI0 UM JJI BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIIOYEHHS! B KU3HBb COIMYyMa, MPOJIOJDKEHUS 00pa30BaHUsS B Pa3IMUHbIX
00J1acTsX, HE CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocrapnsomuMu  npeaMera «XUMHsS»  ABISIOTCS  0a30Bble  KYpChl —

«Oprannyeckas xumus» U «OOIIass U HeEOpraHUuYecKass XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJIepKaHUsI KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHUW MO HEOPTraHWYeCKON XUMHUM (C BKJIIOUYCHHEM 3HAHUW M3 OOILIEed XUMHUHU) U
opraHndeckon xumuu. DOpMHpPOBAHME JAHHOM CHCTEMBI 3HAHUW TNPU HU3YYEHUU
npeaMera 00ecreurnBaeT BO3ZMOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus BEIIECTB
Ha OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUH XUMUHU.

Crpyktypa cojaepxkanusi KypcoB — «Opranuyeckass xumus» u «OOmas u
HEOpraHuyeckas XuMus» c(opmMupoBaHa B HporpamMme IO XHMHH Ha OCHOBE
CUCTEMHOTI'0 MOJIX0Ja K M3YYEHHIO Y4eOHOro MaTepuana U 00ycIOBJI€HAa UCTOPUUECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUW Ha OMpPENENEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce OpPraHMYECKOW XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCHYECKOU
TEOPUH CTPOCHUSI OPraHUYECKUX COCIMHEHHMH, a TAK)KE€ Ha YPOBHE CTEPEOXMMHYECKUX
U DJIEKTPOHHBIX MpPEJICTaBICHUM O CTpoeHMH BemecTB. CBeleHHs 00 HM3y4yaeMbIX B
Kypce BEILECTBAX JAI0TCS B Pa3BUTHH — OT YIJIEBOJOPOIOB JIO CIOKHBIX OMOJIOTUYECKH
aKTUBHBIX COEIMHEHUI. B Kypce oOpraHnueckoil XHMHUU TIOJY4YarOT pa3BUTHE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOIIEr0o OOpa30BaHUsS IEPBOHAYAIIbHbBIC
NPEACTABICHUS] O XUMHYECKOW CBSI3U, KIACCU(UKAIUMOHHBIX NPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHMSI, O XMMUUECKOU PEaKIIMH.

[lonq HOBBIM yriioM 3peHusi B mpeamere «XuUMHs» 0a30BOTO YpPOBHS
paccMaTpUBAaeTCsl HW3YYEHHBII Ha ypOBHE OCHOBHOTO 00Imero oOpa3oBaHus
TEOPETUYECKU MaTepuan U (HaKTOJOTHUYECKUE CBEACHUS O BEIIECTBAX U XUMHUYECKOU
peakuuu. Tak, B dYacTHOoCcTH, B Kypce «OOmIass W HEOpPraHW4YecKass XHUMHs»
0Oy4aroluUMCsl MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh 3HAUYEHHE MEPUOJUYECKOTO
3aKOHa C OOLIETEOPETUYECKUX U METOAOJOIMUECKUX MO3ULUH, TIIyOXKe TIOHATh
HUCTOPUYECKOE H3MEHEHHE (QYHKIMI JTOro 3akoHa — OT oOoOmarome 10
OOBSICHSIIOIICH M TIPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHWNW O BaXHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUHU,
CBOMCTBaX M NPUMEHEHUHU, a TAKXKE O XHUMHYECKUX PEaKUMsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX NpOTeKaHus nomnosHseTcsa B Kypcax 10 m 11 knaccoB anemeHTamu
coJlep KaHus, UMEIOIIUMH KyJIbTYPOJIOTMYECKUI U MPUKIATHON XapakTep. ITU 3HAHUS
CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUU CIAPYTUMHU HayKaMH, PaCKpbIBAIOT €&
pOJib B TO3HABATENBHOW W TPAKTUYECKON JMESITEIbHOCTH YENOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAKEHUsI K TPOIIECCY TBOpUECTBA B OOJACTU TEOPUU U MPAKTUYECKHUX
NPWIOKEHUN XUMHUHU, MOMOTAIOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XMMHUEH, KPUTHUYECKH OCMBICITUBATH
uH(OPMAITUIO UTIPUMEHSTH €€ 71 TIOTIOJTHEHUST 3HAHHUM, PEIICHUS MHTEIUIEKTYaTbHBIX
U SKCIIEpUMEHTAIBHBIX HCCIIEOBATEIbCKUX 3a1ad. B memnom copepxanue yueOHOro
npeaMera «XUMHS» JAHHOTO YPOBHS M3YYEHHs] OPHEHTUPOBAHO Ha (GOPMHUPOBAHUE Y
OOyJaroIIMXCsi MHPOBO33PEHUECKOW OCHOBBI ISl TOHUMAaHHS (GUIOCO(DCKUX HIICH,
TaKMX KaK: MaTepHaJlbHOE E€IWHCTBO HEOPraHMYECKOTO0 M OPraHuyeckoro Mupa,
O00yCIIOBJIGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, I03HABAEMOCTb
IIPUPOJIHBIX SIBJICHUM ITyTEM SKCIIEPUMEHTA M PELICHUS POTUBOPEYUIN MEXKITY HOBBIMU



dbakTaMu U TEOPETUYECKUMHU MPEANOChUIKAMHU, OCO3HAHHE POJIM XUMHHU B PEIICHHUU
HKOJIOTHYECKUX MpoOJieM, a TakKe MpoOJieM COEpeKeHUs] IHEPTEeTHUYECKUX PECypCOB,
CBIPbsI, CO3/JaHUSI HOBBIX TEXHOJOTUIA U MaT€pPUAIIOB.

B nnanme pemieHus 3ajad BOCHUTAHUS, pPa3BUTUS W COLIMAIIM3AIUU
oOy4JaromMxcss MPUHATBIE MPOrpaMMON MO XHUMHH TMOAXOAbl K OINPEIEICHHUIO
COollepKaHUsi W TOCTPOCHHSI  TIpeIMeTa  mpeaycMaTpuBaloT  (QopMUpOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX ACHCTBUM, MMEIOMMUX 0a30BO€ 3HAUEHUE ISl PA3TUYHBIX
BUJIOB JICATCILHOCTH: PEIICHUS MTPo0JIeM, MTOUCKA, aHaIn3a U 00padOTKU HHPOPMAIIHH,
HEOOXOJMMBIX JUISI TPHUOOPETCHHsI OIbITa MPAKTUYECKOW M HMCCIEeN0BaTEIHCKON
NEATEIIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B nmpakTtuke mpenomaBaHWS XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHMs, MPU OINpEICICHUU
COZIEpKATEIIbHOW  XapaKTEpUCTUKU IEJNed H3ydYeHUsT NpeaAMeTa HalpaBJICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO NpPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKOM HayKd Kak 00JIacTU COBPEMEHHOTO0 €eCTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOAUYECKON TOUKH 3PEHHS TAKOW MOAXO0J K ONPEEICHUIO LEJIeH U3yYeHUSIPEIMETa
SBJISIETCS BIIOJIHE OIPaBJAAHHBIM.

CornacHo [aHHOW TOYKE 3pEHHUsI TJaBHBIMH LEISMH HW3YyYECHHUS TMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBHsitOTCS:

e (opMupoBaHHE  CUCTEMbl XMMHUYECKMX 3HAHUW  KaK  BaKHEUIIEH
COCTaBJISIONIEH €CTeCTBEHHO-HAyYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JieKaT
KJIFOYEeBbIE MOHATHUS, (QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XHUMHH, OCBOCHHUE S3bIKA
HAayKM, yCBOGHHE€ W  TMOHUMAHUE  CYIIHOCTH  JIOCTYHHBIX  00O0OIIEeHMI
MHPOBO33PEHYECKOTO  XapakTepa, O3HAKOMIICHHME C MCTOpPHUEH UX pPa3BUTUS W
CTAHOBJICHHSI;

e (hopmupoBaHHE W pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJAX MO3HAHUSA
BCIIECTB W XUMHUYECKUX PEaKIUi, HEOOXOAMMBIX Ui TMPUOOPETEHUS YMEHUU
OpPUEHTUPOBAThCSA B MHUPE BEIIECTB U XUMUYECKUX SBIICHHI, HMMEIOUIUX MECTO B
IIPUPOAE, B PAKTUYECKOW U OBCEIHEBHOW KU3HU;

e pPa3BUTHUE YMEHUN U CIIOCOOOB JIECSITEIBLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJIEHHEM TMpaBuil 0€30MacHOro
oOpallieHust ¢ BEIIeCTBaMHU.

Hapsny ¢ stum, copepkatenbHash XapakTEpUCTHKA IEJIeH U 3aJad U3ydeHUs
npeaMera B MporpaMMme Mo XUMHU YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBHUU C
HOBBIMU TMPHOPUTETAaMH B CHCTEME CpeIHero oomiero oobpaszoBaHus. CerojgHs B
MPETNoIaBaHUM XUMHUU B OOJBIICH CTEMEeHU OTHAETCA TPEANOYTCHHE MPAKTUYECKOU
KOMITOHEHTE COJIepKaHUsl 00ydeHUs], OpPUCHTUPOBAHHON HAa TIOJTOTOBKY BBITYCKHHKA
001eo0pa3oBaTeIbHOM  OpraHW3allid, BIIAJICIONIETO HE HAaOOpoM 3HAHUM, a
(GyHKIIMOHATBFHOW TPaMOTHOCTBIO, TO €CTh CIMOCOOaMH W YMEHUSMH AaKTHBHOTO
MOJIYYCHUS 3HAHUW W TPUMEHEHUSI MX B PEAIbHOM JKU3HU IS PEIICHUS MPaAKTUYECKUX
3a11ay.

B cBs3u ¢ 3TUM Npu U3ydEeHUU MpeaMeTa « XUMUS» JOMUHUPYIOIIEE 3HAUCHUE
NpUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

ajganTaius OOy4alolUXCsid K YCIOBUSM JUHAMUYHO DPa3BUBAIOLIETOCS MUDA,
bopMHpOBaHNUE MHTEIJIEKTYaIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K caM0O0Opa30BaHUIO,



COTPYJHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIICCTBAMH U UX MPUMEHEHHUEM,

dopmupoBaHne 'y  OOy4arOmIMXCs  KIIOUEBBIX  HABBHIKOB  (KITFOYEBBIX
KOMIICTCHIIN), HMMCIOIINX YyHHUBEPCAIbHOE 3HAYCHHWE JUIsI Pa3IUYHBIX BHJIOB
JESTCIIBHOCTH: pEIIeHUsT TpoOJieM, IMOWCKa, aHanu3a W 00paboTku WHOpMAIUH,
HEOOXOJUMBIX ISl TIPHUOOPETEHUS ONBITA JIEATEIHHOCTH, KOTOpas 3aHMMAeT BaKHOE
MECTO B IIO3HAHUU XUMHH, a TakKe JUIsI OICHKH C ITO3WIUH SKOJOTHYCCKON
0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHUYECKHX MPOIIECCOB HAa OPTaHU3M
YEJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTyaJIbHBIX W TBOPYECKHX
COCOOHOCTEM O00ydJaromuXxcs: CIIOCOOHOCTH CAMOCTOATENIBHO MPHOOPETaTh HOBBIC
3HAHUS M0 XMMHU B COOTBETCTBHUU C >KM3HCHHBIMH IOTPEOHOCTSIMH, HCIIOJIB30BATh
COBpEeMEHHBbIC WMH(OPMAIIMOHHBIC TEXHOJOTHH JJIs TOWCKAa W aHalu3a y4eOHOW W
HAYYHO-TTOMYJISIPHON HHPOPMAITUN XUMUYECKOTO COACPKAHWS;

dopMupoBaHrEe M pa3BUTHE y OOYYAIOMINXCS aCCOIMATHBHOTO U JIOTUYECKOTO
MBIIUICHAS, HAOIIOAATeTbHOCTH, COOpPaHHOCTH, aKKypPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHWUM ¥ MPOBEICHUU XHUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE y  OOydarommxcs  yOSKIEHHOCTH B TYMaHUCTHYECKOH
HANpPaBJICHHOCTH XUMHUH, € BaXXHOW pOJM B pEHICHHH TJI00AIBHBIX MPOOJIeM
PaIMOHAIBHOTO TIPHPOAOIIONB30BAHUS, TOMOJHEHUS JHEPTETHYCCKUX PECYypCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OCEPEKHOTO
OTHOIICHUS K TIPUPOJE W CBOEMY 3I0pPOBBIO, a TaKKe MPUOOPETECHUs OIbITa
UCIIOJIb30BAaHUS MOJYYCHHBIX 3HAHWW I TMPUHATHS TPAMOTHBIX PCIICHUH B
CUTYaIUIX, CBI3aHHBIX C XUMHUUYCCKUMH SBJICHUSMHU.

B yue6GHoM mmane cpeaHero ooiiero oOpa3oBaHus IpeaMeT « XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOMN 001acTh «EcTeCTBEHHO-HAYyYHBIE PEAMETHI.

OO1mee 9nCiIO YacoB, OTBENEHHBIX IS M3YYCHHSI XMMHH, Ha 0a30BOM ypOBHE
cpeaHero odmero odpazoBaHus, cocTaBiser 68 gacoB: B 10 kimacce — 34 ygaca (1 yac B
Heneno), B 11 kimacce — 34 gaca (1 yac B Hezelo).



COJAEPKXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeoperuyecKkue 0CHOBbI OPraHUYECKON XUMUHU

IIpeameT opraHM4ecKO XUMHUHU: €€ BO3HUKHOBEHME, PAa3BUTHUE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTEpHAIOB. TeOpHs CTPOEHUS OPraHUYECKHX
coequHeHnit A. M. BbytnepoBa, €€ ocHoBHbIe TosokeHUs. CTpyKTypHbIE (DOpPMYJIbI
OpraHUYecKUX BellecTB. ['omoiiorus, uzomepus. XUMHUYECKasi CBSI3b B OPraHUYECKHX
COEJIMHEHUAX — OJJMHAPHBIEC U KPATHBIE CBA3H.

[IpeacraBnenne o kiaccuuKalMu opraHuyeckux BemiecTB. HomeHknarypa
OpPraHUYECKUX COEJAMHEHUH (cHucTeMaTH4ecKas) U TpPUBUAJIbHbIC HA3BaHUS BaKHEHIINX
IIPEICTABUTENIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJbl H3Y4Y€HUs BEUIECTB M UX IPEBpALICHUIL:
O3HaKOMJIEHHE C O0pa3llaMH OpPraHMYeCKUX BEIECTB U MaTepualaMHM Ha UX OCHOBE,
MOJIEJIUPOBAHUE MOJIEKYJ]l OpPraHWYECKUX BEUIECTB, HAOIIOACHUE M OINHCaHUE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPAIICHUID OPraHUYECKUX BEIIECTB IpHU
HarpeBaHu (IaBjieHue, OOyTIMBaHUE U TOPEHUE).

Yraesogopoasl

AnKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHHA psaa. Meran u 3TaH —
MPOCTEUIINE MPEICTABUTENN ANKAHOB: (PU3MUECKUE U XMMUYECKHE CBOMCTBA (peakuuu
3aMEILEeHNs U TOPEHHUS ), HAXOKJIEHUE B IPUPOJE, OJTyUYEHHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUM psAA. DTWIEH U NPONUIIEH —
MPOCTEUIINE MPEJICTABUTENN ANKEHOB: (PU3MUYECKUE U XMMUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U TOJUMEPHU3ALNH),
MOJIy4YeHUE U MPUMEHEHHE.

Ankanuensl: OyraameH-1,3 u wMeTunOyramuen-1,3: crpoeHue, BaKHEHIITHE
XUMUYECKHE CBOMCTBa (peakuus mnonuMepusanuu). [lodydeHune CHUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALETUIIEH

— TMPOCTEUIINI MpenCcTaBUTENb aJKWHOB: COCTaB, CTPOCHHUE, (PU3NYECKUE U
XUMHUYECKHME CBOWCTBA (peaKkIMU THAPUPOBAHUS, TaJOTC€HUPOBAHUSA, TUAPATALINH,
rOpeHus), NOJyYeHHEe U MPUMEHEHUE.

Apensl. beHzoin: coctaB, cTpoeHue, (U3MUECKHE U XMMHYECKUE CBOWMCTBA
(peakiuu TrajoreHUpOBaHUS W HUTPOBAHUS), MOJYYEHUE U TpUMEHEHue. 7Tonyon:
cocmas, cmpoenue, usuyeckue u Xumuieckue ceolcmea (Peakyuu 2ai02eHuposanus u
HUMpOoBanus), noayuenue u npumenerue. TOKCUMYHOCTh apeHOB. ['eHeTmueckas CBS3b
MEXIY YTIE€BOAOPOAAMHU, PUHAJIEKAIMMH K Pa3IMYHbIM KJIaccaM.

[IpupoaHbIE HKCTOYHUKH YIJIEBOAOPOAOB. lIpupoanbii 1a3 W NONyTHBIE
HedTaapie ra3pl. HedTs m €€ mnpoucxoxaenue. CrocoObl TepepabOTKH HEPTH:
NEpPEeroHKa, KPEeKUHr (TepMUYECKHM, KaTamuTuyeckuid), mnuponu3. [IpoayKkTbl
nepepadoTKu HEPTH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITYy. KaMeHHBIN yroJib
U TIPOJYKTHI €T0 MepepaboTKH.

OKCIEpUMEHTANIbHbIE METOJbl M3YYEHHsS BEIIECTB M WX IPEBPAILCHUI:
O3HAKOMJIEHUE ¢ oOpasllamMu TIacTMacC, KaydyKOB M Pe3WHbI, Koutekiun «HedTb» u



«YTOonp», MOAEIUPOBAHUE MOJIEKYJ] YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX,
MPOBEICHUE MPaKTUYECKOW pabOThl: MOJyYEHUE STUIICHAN U3YUYEHHE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Beluucinenuss 10O ypaBHEHUIO XUMHYECKOM peakiuu (Maccel, OO0BEMA,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM NPOJYKTa PEAKIMHU [0 HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprann4ecKue coeAMHHEHUs

[IpenenpHple ONHOATOMHBIE CHOUPTHI. METaHOJN MW 3TAHOJ CTPOEHHUE,
buznueckue W XUMHYECKHE CBOMCTBAa (peakiMU C aKTUBHBIMH MeETaJlJIaMu,
raJloreHOBOJOPOJaMH, TOPEHUE), NpPUMEHEHHE. BoOIOpOIHBIE CBSI3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE MeTaHOJa U ATaHOJIa HAa OPraHU3M YEJIOBEKa.

MHoroaToMHble COUPTHI. DTUIECHTIIMKOIL U TJIHMIEPUH: CTPOEHUE, (HU3NIECKUE
U XUMHUYECKHE CBOMCTBA (B3aMMOJICUCTBUE CO IIEIOYHBIMU METalIaMH, KaueCTBEHHasI
peakiusi Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha opraHu3M yenoBeka. [IpuMeHnenue
TIMLEPUHA U STHJICHTIIAKOJIA.

DeHOoM: CTPOCHHUE MOJIEKYJIbI, (PU3NUYECKUE U XUMUYECKUE CBOMCTRBA.

ToxcuunocTth enona. [lpumenenue denona.

Anpaerunibl U kemotwvl. DopMaIbACTUl, alleTaANbACTHI: CTpOeHUE, HU3NIECKUE
U XHMHYECKHUE CBOMCTBa (peakiMu OKHUCICHHS U BOCCTAHOBJICHMS, KAaYECTBEHHBIC
peakiuu), NoJIydeHUe U MPUMEHEHUE.

OnHOOCHOBHBIE TIPE/C/IbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U yKCYyCHasl
KHCJIOTBI: CTPOCHHME, (PU3MUECKHe W XMMHYECKHE CBOMCTBa (CBOMCTBa, OOIIUE IS
KJlacca KUCJIOT, peakius dTepuduKainm), mojaydyeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTENH BHICITUX KaPOOHOBBIX KUCIOT. Mblia Kak COJU
BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBUE.

Crnoxxnble 3(hUpBl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOXKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. bruonornueckaspoib KUPOB.

VYraeBoasl: coctaB, KiaccuduKaius yrieBoAoB (MOHO-, M- U TOJMCAXapUibl).
['moko3a — mpocTeimmii MOHOCaxapull: OCOOCHHOCTH CTPOCHHUS  MOJIEKYJIbI,
busznueckue M XUMHYECKHE CBOWCTBa (B3ammojencTtBue c runapokcugom menu(ll),
OKHUCJICHHE aMMHAa4HbIM pacTBopoM okcuma cepedpa(l), BoccTtaHOBIEeHHE, OpOXKEHUE
TJIFOKO3b1), HAXOXKACHUE B MPUPOJIC, MPUMEHEHHE, OUoIorudecKas posib. @OTOCUHTES.
@pyKTO3a KaK U30MEP TIIFOKO3bI.

Kpaxman u uemnono3a kak NpupoaHble mojJuMmepbl. CTpOeHHE Kpaxmalia U
LEJUTH0103bl. PU3NYECKHE U XMMUYECKUE CBOMCTBA KpaxMalia (TUIPOJIn3, KaueCTBEHHAs
peaKkIus ¢ HOJIOM).

OKCIepUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB W HX IMPEBpaIlCHUM:
MpOBeIeHHE, HAOIIOJICHUE U ONMCAaHUE JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHUE CIIUPTOB,
KAUECTBEHHbIE pPEaKUUU OIJHOATOMHBIX CIHUPTOB (OKUCJIEHHE 3TaHOJa OKCHAOM
meau(Il)), MHOroaTrOMHBIX CHHUPTOB (B3aUMOJCHCTBUE TJIMLEPUHA C TUIPOKCUIAOM
menu(Il)), ampaeruaoB (OKHCIIEHHME aMMHAYyHBIM pPAcTBOpPOM okcuaa cepedpa(l) wu
rugpokcugom  Menu(Il), B3aumopeiicTBUe Kpaxmaiga C  HOAOM), MPOBEACHUE
PAKTHUUECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIOTHI.

Pacuérnbie 3amaun.

Boluucinenuss mno ypaBHEHMIO XUMHYECKOM peakiuu (Maccbl, 00BEMA,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEAKIMU [0 HM3BECTHBIM Macce,




00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoiepxKale OpraHnueCKue COeTMHEHUSI.

AMMHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHUYecKue coequHeHus. Duznueckue u
XUMHUUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuUMepe rauirHa). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lenTusl.

benkn kak mOpupoOJHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. IlepBuunasi,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIKOB. XMUMHUUYECKHE CBOWCTBA OCIIKOB: TUIPOIIHU3,
JIeHaTypalys, KaYeCTBEHHbIE pEaKIIUK Ha OCJIKH.

OKCIEpUMEHTAIbHbIE METOJIbl M3Y4YEHHUS BEIIECTB M HX MPEBpaAILCHUIM:
HAOJIOZICHUE M OINMCAaHWE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypalus OEIKOB IMpHU
HarpeBaHUM, [IBETHBIE PEAKIIK OEIKOB.

BricokoMouieKyJIsIpHbIE COeIMHEHU S

OCHOBHBIC TIOHATHUSI XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNK, CPEIHSISA MOJIEKYJspHasi
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX  COCAMHEHUNH —
MOJIMMEPHU3ALIS U TTOJTUKOH ICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HX MPEBPAILCHUI:
O3HAKOMJICHHE C O00pa3laMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPU U3YYEHUHU OPraHUYeCKON XUMHUU B

10  kjmacce  OCYIIECTBISIETCS ~ 4Y€pe3  HCMHOJb30BaHME KAk  OOIIUX
€CTECTBEHHO-HAYUYHbIX TMOHSITUN, TaK W TOHSATUN, SBISIOUIUXCS CUCTEMHBIMH IS
OTZIEJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0uue ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SIBIEHUE, HAy4YHBIM (akT, TrUmoresa,
3aKOH, TEOpHs, aHaldu3, CHUHTE3, KiaccUu(UKalus, TMNePUOJUYHOCTh, HaOIIOJICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE.

®u3uka: Marepus, DSHEpPrus, macca, aToM, DJJEKTPOH, MOJEKyIa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIeCTBa,
bu3nYecKue BeTUYUHBI U SAMHUIIBI UX U3MEPEHUSI.

buonorusa: kierka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OHOJIOTMYECKH aKTUBHbIC BellecTBa (O€IKH, YIJIEBOJIBI, KHUPHI,
(bepMeHTHI).

I'eorpadus: mMuHepasnbl, TOpHbIE MOPOABI, TMOJIE3HBIE HMCKOIMAeMble, TOIUIMBO,
pecypchl.

TexHoJIOTUs: MUILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIILHOTO MUTAHUS, MOIOIIIHE
CpPEACTBa, JIEKAPCTBEHHbIE M  KOCMETHUYECKHE TMpernapaTrbl, MaTepuaibl U3
MCKYCCTBEHHBIX M1 CHHTETHUYECKUX BOJIOKOH.

COIAEPKXAHUE OBYYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMUH
XUMHUUYECKHH 351eMeHT. AToM. SIapo aToma, U30TOMbI. DIEKTPOHHASI 000JI0UKA.



DHepreTUYecKue YpOBHH, MOIYpPOBHH. ATOMHbIE OpOUTaNu, S-, p-, d- AIEMEHTHI.
OcobOeHHOCTH pacnpenesieHus JIEKTPOHOB TI0 OPOUTAIISIM B aTOMaXx 3JIEMEHTOB TIEPBBIX
YETBIPEX MEPUOIOB. DIICKTPOHHAS KOH(PHUTYpaIHs aTOMOB.

ITepuonuueckuii 3axkoH u [lepuoguyeckas cucreMa XUMUYECKHX 3JIEMEHTOB /1.
. MenneneeBa. CBsA3b MNEPUOAUYECKOTO 3akoHa U llepuonnyeckod CHCTEMBI
xumuueckux sneMeHToB /. 1. MeneneeBa ¢ COBpeMEHHOM TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEpPHOCTH HM3MEHEHUSI CBONCTB XMMHUYECKHX 3JIEMEHTOB U OOpa3yeMbIX HMH
MPOCTBIX U CJIOKHBIX BEIIECTB MO TPYINaM M MEpUoJiaM. 3HAYECHUE MEPUOTUYECKOTO
3aKOHA B pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XHMHYECKash CBsA3b. BHIBI XUMHUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJSpHAs M TOJIApHAs, HOHHAs, MeTauiyeckas). MexaHu3Mbl
o0pa30BaHUsI KOBAJICHTHON XUMHUYECKOU CBSI3U (OOMEHHBIN U JJOHOPHO- aKIIENTOPHBIH ).
BopoponHas cBsizb. BaneHTHOCTh. DNEKTpOOTPULIATENBLHOCTh. CTENEHb OKHUCIEHUS.
NoHBI: KaTHOHBI U AHUOHBI.

BeniecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIbI KPUCTALINYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTAILUIMYECKOU PEIIETKH.

[TonsiTie 0 mucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PAaCTBOPHI.

MaccoBas 101 BeLecTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenxknatypa
HEOPraHWYECKHX  BEHIECTB. [ €HEeTHYecKass CBSI3b HEOPraHWYECKHUX  BEIIECTB,
MPUHAJICKAIUX K PAa3JIMYHBIM KJIacCcaM.

XUMHYECKasi  peakiusl. Knaccudukanms XAMUYECKUX  PEAKIUU B
HEOPraHUYECKOW W OPraHUYECKOM XUMHH. 3aKOH COXPAHEHHWS MAacChl BEIIECTB, 3aKOH
COXPAHEHHUSI U MIPEBPAIIECHUS SHEPTUU NTPU XUMUYECKUX PEAKIIUX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTb OT pazNu4HbIX (pakTopoB. OOpaTuMbIC
peakunu. XuMuueckoe paBHoBecre. DakTopshl, BAUSAIOIINME HA COCTOSHUE XUMUYECKOTO
paBHoOBecus. [Ipunuun Jle Hlarense.

OnekTpoiuThueckas nuccouuarus. CuiabHble U ciia0bie deKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIasl, HEUTPAJIbHAS, [IEJIOYHASL.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

ODKCNEPUMEHTAIbHBICE METOJbl H3YYEHUSI BEIIECTB W WX IPEBpAIICHUMN:
neMoHcTpanusi Tabnun «llepuoaudeckas cuctema Xumudeckux sjemento [ .
MenpneneeBay, wu3ydyeHHE MOJCIEH KPHUCTALIMYECKUX pPEMIETOK, HAOMIOICHUEe U
OMKMCAHWE JEMOHCTPAIMOHHBIX W JAOOPATOPHBIX OMBITOB (Pa3joKEHUE TEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KaTalll3aToOpa, ONPEIEIICHUE CPeabl PACTBOPOB BEIIECTB C
MOMOIIIBI0O YHHBEPCATBLHOIO HWHIWKATOpA, PEaKIMd HOHHOTO OOMeEHa), MpOBEICHUE
IpakTHUecKor paboThl «BrusHue pa3nuuHbpix (PAaKTOPOB HA CKOPOCTh XUMHYECKOMH
pEaKIHUmN».

Pacuérnblie 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHUYECKHX pEakUhii, B TOM  YHUCIIE
TEPMOXHUMUYECKHAE PACUETBI, PACUETHI C HMCIOJB30BAHHEM MOHATUS «MAacCCOBas HOJIS



BEILIECTBAY.

Heoprannueckasi xumusi

Hewmeramnsl. [lonoxxenne nHemeramios B [lepuoanueckon cucreMe XUMUYECKUX
anemenToB JI. M. MeHneneeBa U 0COOEHHOCTH CTpoeHUsi atoMoB. Duszmyeckue
CBOMCTBAa HEMETAJIOB. AJUIOTPONHS HEMETaUIOB (Ha NpUMEpPE KHUCIOpOia, CEephl,
dbocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTE€HOB, CEpPbI, a30Ta,
docdopa, yriaepoaa u KpeMHHs) U UX COCAUHEHUN (OKCHJIIOB, KHCIOPOACOACPKAIIUX
KHCIIOT, BOJIOPOJHBIX COCTMHEHHM ).

[IprMeHeHne Ba)KHENIINX HEMETAIIOB U UX COEUHEHUMN.

Meramnel. Ilonoxkenne MmetramnoB B llepuogmyeckoil CUCTEME XUMHUYECKHUX
anemeHToB [[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. OOmue ¢Qusndyeckue cBoricTBa MeTaioB. CIIaBbl METaJUIOB.
DNEKTPOXUMHUYECKUI PSJT HAMIPSYKEHUI METaJIOB.

XUMHUYECKHE CBOMCTBA BAXHCHIIMX METAUIOB (HATpUM, KaJlUi, KaJIbIUH,
MarHui, allfOMUHUN, [IUTHK, XPOM, 5KeJIe30, MEJIb) U UX COCTMHEHUH.

OO6mume crnocoObl moiaydeHus MetauioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHUKE.

ODKCNEPUMEHTAIbHBIE METOJAbl H3YYEHHS] BEIIECTB W WX IPEBPALICHUN:
U3yYeHUE KOJUICKIMU «MeTalibl W CIUIaBbD», OOpa3lloB HEMETAIOB, pEIICHUE
OKCIIEPUMEHTAJILHBIX 3a/ad, HaONIOJACHUE U OMHCaHUEe JEMOHCTPAIMOHHBIX U
7a00paTOpPHBIX OMNBITOB (B3aWMOJECHCTBUE THUIPOKCUAA ATIOMHHHS C PAcTBOpaAMHU
KHCJIOT U LIEJI0Yel, KaYECTBEHHbIE PEaKIIUU HA KATUOHBI METAJUIOB).

Pacuérnble 3anaumn.

Pacuérel Maccel BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJUYECTBY
BEII[ECTBA, MACCe WK 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMHU BEIIECTB, PACUETHI
Macchl (00bE€Ma, KOJIMYECTBa BEIECTBA) MPOAYKTOB PEAKIIMM, €CJIM OJHO U3 BEIECTB
MMEET MPUMECH.

XuMu 4 )KU3Hb

Ponp xuMum B oOecrmiedeHUH SKOJOTHMYECKON, HHEPreTUUYECKOW U MHUIIECBOM
0€30MacHOCTH, Pa3BUTUU MEIUIIUHBL. [IoHATHE O HAYYHBIX METOJIaX MO3HAHMS BEIIECTB
Y XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO MOJTYyYEeHUS
BAXKHEUIIINX BEUIECTB.

UenoBek B MHUPE BEMIECTB M MATEPHAIOB: BaXHEHIIME CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepHaibl, KPACKH, CTEKJIO, KepaMuKa, MaTepuabl
JUTSI DJIEKTPOHUKH, HAHOMATEPHAIIbl, OPTaHUYECKHE U MUHEPATIbHBIC YI00pEHUSI.

XuMHST W 3I0pOBbE 4YEJIOBEKA: MPAaBWJIA HCHOJb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, NpaBuia O€30MaCHOrO MCIOJIb30BaHUSI NpPErnapaToB OBITOBOM XUMHUU B
MTOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamus MeXnpeaMeTHBIX CBsI3€i MPH M3YYeHUU OOIIeH U HeOpraHMYeCKOH



xuMuu B 11 Kilacce oCyIecTBIIsSIeTCS] Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATUH, TaK M TOHSATHH, SBIAIOMIUXCS CHUCTEMHBIMH JUIS OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1iue ecTecTBEHHO-HAayuYHbIE MOHATHS: HayyHbIM (hakT, TUIoTe3a, 3aKOH,
TEOpHsl, aHAJIN3, CUHTE3, KIIACCU(PHUKAIIHS, IEPUOANIHOCTD, HAOIIOJICHUE, IKCIICPUMEHT,
MO/JICJINPOBaHUE, U3MEPEHNUE, SIBICHUE.

®duszuka: mMaTepusi, SHEPrusi, Macca, aToM, SJEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TON, PaJAUOAKTHBHOCTb, MOJIEKYJIa, DHEPreTHUECKU YpOBEHBb, BEIECTBO, TEIO,
00bEM, arperaTHOE COCTOSHUE BeEIIeCTBa, (DU3MYECKHE BEIMYMHBI W EIUHUIBI HX
U3MEPEHHS], CKOPOCTb.

buonorusa:  knetka, opraHmsM, JKocucTeMa, Ouocdepa, MaKpo- U
MUKPO3JIEMEHTHI, BUTAMHUHBI, 0OMEH BEIIECTB B OpPraHU3ME.

['eorpadus: muHEpanbl, TOPHBIE MOPOIBI, IMOJIE3HBIE HCKOMAeMBbIE, TOIUIMBO,
pecypchl.

TexHonorus: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJULYprusi, MPOU3BOJICTBO
CTPOUTENBHBIX  MaTEpHaJIOB, CEJIbCKOXO3SHUCTBEHHOE  IPOU3BOJCTBO,  IHUIIEBAs
IPOMBINIJICHHOCTD, dbapmaneBTHuecKas MPOMBIIIIICHHOCTD, TIPOU3BOJICTBO
KOCMETHYECKHX  MpernapaTtoB, MPOU3BOACTBO  KOHCTPYKIMOHHBIX  MAaTE€pHAJIOB,
3JIEKTPOHHASI IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHMUS
oOyJaromuMHuCsS TporpaMM  CpeIHero oOmero o0pa3oBaHus  (JTUYHOCTHBIM,
METanpeIMETHbIM U MpeaMeTHbIM). HayuHOo-MeToauueckoil OCHOBOU isi pa3paOOTKU
IUIAHUPYEMBIX PpE3yJbTAaTOB OCBOEHHS NPOrpamMM CpeaHero oOiiero oOpa3zoBaHUs
SIBJISIETCS CUCTEMHO-/ICSITeIbHOCTHBIN TTOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIIBHOCTHBIM IOJAXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPEAMETa « XUMHs» Ha YPOBHE CPEIHETO 00IIero
oOpa30BaHUsI BBIJICTICHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HaHWE OOYYAIONUMUCS POCCUUCKOM TPaXKIAHCKOW WICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4re MOTUBAIIUU K 00YUYEHUIO;

[[eJICHATIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHWHM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPaTUIUi 0a30BOI HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIMXCS PYKOBOJCTBOBATHCSI B CBOEH
JEATEIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, TPUCYLIMMH  LEIOCTHOMN
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJU4HMe TMPABOCO3HAHUS JKOJOTHUECKOW KYJIBTYphl M CIOCOOHOCTH CTaBUThH
LEJIX U CTPOUTH KU3HEHHBIE TUUIAHBI.



JIM4HOCTHBIE PE3yJNbTAaThl OCBOCHHS TpeIMeTa «XHUMHs» JOCTHTAIOTCS B
CAMHCTBE Y4YeOHOM W  BOCIHUTATEIBHOW  JIEATCILHOCTH B  COOTBETCTBHH C
I'YMaHHUCTHYCCKUMHU, COIMOKYJIbTYPHBIMHU, IYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU U
UjcaaMi POCCUHCKOTO TPaKIaHCKOTO OOIIECTBA, IPUHATHIMHU B OOIIICCTBE HOPMaMH U
IpaBUJIaMH TIOBEICHHSI, CIIOCOOCTBYIOIIMMHM IPOIECCaM CaMOTIO3HAHUS, CaMOPa3BUTHS
Y HPaBCTBEHHOT'O CTAHOBJICHUS JIMIHOCTH OOYJArOIITHUXCSI.

JIMYHOCTHBIC ~ Pe3yibTaThl OCBOCHHS  IpeAMETa «XUMHS»  OTpPakaroT
c(OPMHPOBAHHOCTh  OIbITAa ITO3HABATCIIBHOW M  IMPAKTUYECKOHW  JIESITCIIBHOCTH
oOydJaroIuxcs MO peanu3allid MPUHATHIX B OOIIECTBE IIEHHOCTSH, B TOM YHCIIC B
YacTH:

1) rpasxkaaHcKoOro BOCIMTAHUA:

OCO3HaHMs OOYYAIOITUMHUCS CBOMX KOHCTUTYIIMOHHBIX INMPaB U OOS3aHHOCTEH,
YBaKCHHS K 3aKOHY U ITPABOIIOPSIKY;

NpEeACTaBICHUs] O CONHMAIBHBIX HOpPMax M TpaBUiaX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIHHOCTHU MPU CO3/IaHUU YUCOHBIX
MPOCKTOB, PEIICHUU YYEOHBIX W TO3HABATEIBHBIX 3aJ1a4, BBIMOJHEHUH XUMHUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W TPUHUMATh MOTHBBI, HAMEPEHUsS, JOTUKYy H
apryMEHTBI JPYTUX NP aHAIU3€ PA3IMYHBIX BUJIOB YUCOHOU €SI TEIHLHOCTH;

2) NaTPUHOTHYECKOT0 BOCTIUTAHMS:

HEHHOCTHOTO OTHOIIEHUSI K MCTOPHUYECKOMY W HAy4YHOMY HACJIEIUIO
OTEUYCCTBECHHON XMMMHU,

yBaXEHUS K TIPOLIECCY TBOpUYECTBA B OOJACTH TEOPUM M TMPAKTHUYECKOTO
MPUMEHEHUS XUMHUM, OCO3HAHMUS TOTO, UYTO JOCTHIKEHHUS HAyKH €CThb pe3yJbTaT
JUTUTEIbHBIX HAOJI0ICHHUH, KPOIIOTINBBIX dKCIIEPUMEHTAIBHBIX TTOMCKOB, IIOCTOSSHHOTO
Tpyda YYEHBIX U TPAKTUKOB;

HMHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYUYCHUU U TMOCJIEAYIONIEM aHAIIU3e
nH(pOpMAIIH O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMUMU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBEICHMUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIliH, CBSI3aHHBIC C XMMHUECKUMU SBICHUSMU, U
IPUHUMATh OCO3HAHHBIEC PEUICHUS, OPUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI
U [ICHHOCTH;

TOTOBHOCTH OILICHHBaTh CBOE TMOBEJEHHE M TMOCTYNKH CBOMX TOBapHILEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN DITHUX
MOCTYTIKOB;

4) ¢dopmupoBaHMA KYJIbTYPbI 310POBbS:

NOHMMAHUA LIEHHOCTeW 310poBOro M  Oe3omacHoro obOpas3a  >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (DU3MUYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHns TpaBwia Oe30macHOro oOpallleHusi ¢ BellecTBaMH B OBITY,
MIOBCEJHEBHOM JKU3HU U B TPYAOBOH IESATETHLHOCTH;

NOHUMAHMUA LIEHHOCTHM TPaBWI HMHIUBUAYATBHOTO U KOJUIEKTUBHOIO
0€30IacHOTO MOBEICHUS B CUTYaIUSIX, YIPOXKAIOIIUX 3A0POBBIO U KU3HU JIIOCH;

OCO3HAHMS MOCJTEICTBUI M HEMPUATHS BPEAHBIX NPUBBIYEK (YyHOTpeOIeHus



aJIKOTOJIs, HAPKOTHUKOB, KYPECHHSI);

S) TpyAoBOro BOCIIUTAHMS:

KOMMYHUKATHBHOMN KOMITETCHTHOCTH B y4eOHO-UCCIIEeIOBATEILCKON
JIeSITEIIbHOCTH, OOIIIECTBEHHO TMOJIE3HOM, TBOPUECKON M IPYTUX BHIAX JIEATEIHHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4YaCTHE B PEUICHUH MPAKTHYCCKHUX 3a7ad COIUAThHON
HaIPaBICHHOCTH (B paMKaX CBOETO KJIacca, IMKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3Y4YEHHUIO Tpodeccuil pazaudyHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMUH;

YBAXEHHS K TPYAY, JIIOASM TpyAa U PE3yibTaraMm TPYIOBOM JEATEIIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJMBUIyaIbHOU TPACKTOPUU

oOpazoBanusi, Oyayiield npodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX HMHTEPECOB, CMOCOOHOCTEW K XHUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JIOrM4ecKOro BOCIIUTAHHUSA:

AKOJIOTMYECKU 11€JIeCO00Pa3HOrO OTHOIICHUSI K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJ00aJBbHOTO XapakTepa HKOJIOTHYECKUX MPOoOJeM, BIHSHHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOJHON U COLIMATBHOM CPEJIBL;

OCO3HaHUSI HEOOXOJUMOCTU UCTOJIb30BAHUS JOCTHXKCHUN XUMUM JJIS PEIICHUS
BOIIPOCOB PALMOHAIIBHOTO MPUPOAOIIOIB30BAHNUS;

AKTUBHOI'O HENPUITHUS JEUCTBUM, MPUHOCSIIMX BPE OKPYKAIOWIEW MPUPOIHOU
cpele, YMEHHsS TMPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJOTUYECKHUE TOCICACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U MPENOTBPALIATh UX;

HAJIMYMS PA3BUTOTO SKOJOTMYECKOTO MBIIIICHHS, SKOJIOTUYECKOW KYIbTYPHI,
ONBITA JEATEIBHOCTH JKOJOIMYECKON HANPAaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TIO3HABATENIbHON, KOMMYHUKATUBHOM M COIIMAJILHON MPAKTHKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOSITH HJICOJIOTUU XeMoPoOuu;

7) UEeHHOCTH HAYYHOI'0 MO3HAHHUS:

c()OPMUPOBAHHOCTH  MHPOBO33PEHHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAHMS CIEeUU(PUKHM XUMUU KaK HayKd, OCO3HaHMs €& pojikd B
GbopMHpPOBaHUN  PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUM  IIEJIOCTHOTO
MPEACTaBICHUST 00 OKpYXKaloIeM MHUPE KaK O €IUHCTBE NPHUPOABl W UEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpoOJeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COO0OM 3HAYMMOCTH XMUMUU JJIsl COBPEMEHHON ITUBUIJIM3ALINN:
B €€ TYMaHHCTHYECKOW HAMpaBJIEHHOCTH W BAXXHOW POJM B CO3JIaHUM HOBOW 0a3bl
MaTepUaTbHOW KYJIBTYpbI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA —  CBIPEBOM, DJHEPreTUYECKOM, MHUIIEBOM M 3KOJOTHYECKOU
0€30macHOCTH, B PA3BUTUU MEIUITMHBI, 0OCCTICUCHUH YCIOBHM YCIEIIHOTO TpyJaa U
HKOJIOTHYECKH KOM(DOPTHOM KMU3HU KAXKIOTO UJIeHA OOIIEeCTBa,;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: IOHUMAaHUs CYIIHOCTA METOIOBIIO3HAHHS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH WCIOJIh30BaTh IOJy9aeMbIe
3HAHMS IJIs aHajIu3a U OOBSCHEHHUS SIBJICHUI OKpYKAlOLIEro MUpa U MPOUCXOMSIIUX B
HEM HM3MEHEHMH, YMEHHs JieJaTh OOOCHOBAHHbBIEC 3aKIIIOYEHHS HAa OCHOBE HAYYHBIX
(GaKTOB U UMEIOIIMXCS JTAHHBIX C LEJbIO MOTYyYEHUs JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIb30BaTh XHWMHUYECKHE 3HAHUS JJIs1
PCIICHUA HpO6JICM B PCAJIbHBIX ) KU3HCHHBIX CUTYAllUAX,
HHTCPCCA K IIO3HAHUIO U HCCH@I{OB&TGHBCKOﬁ JACATCIBHOCTH,

TOTOBHOCTH M  CIHOCOOHOCTHM K  HENpPEephIBHOMY  OOpa3oBaHHIO U
caMo00pa30BaHUI0, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O XHUMHH B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM TpyJa B pasnuyHbIX cdepax mnpodeccruoHaIbHOU
JEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHHS Y4eOHOro mpeaMera «XuMuUs» Ha
YPOBHE CpEeAHEro 00IIero 00Opa3oBaHus BKIIOYAIOT:

3HAYUMBbIE LIS (dbopmupoBaHUs MHUPOBO33pEHUS oOyJaronxcs
MEXIUCUUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIleHayYHble T[OHATHUS, OTpa)karollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U cHenupuKky METOJOB II03HaHUS,
UCIIOJIb3YEMBIX B ECTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPrusi, sBIICHUE,
IPOLECC, CUCTEMA, HAay4HbIH (aKT, NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopusl, UCCIIEA0BaHNE, HAOIIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT U JAPYyTHUE);

yHUBEpCaJbHble YyueOHble JeWCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHBHBIC,
pEryJisTUBHBIE), obecneunBaronye (GpopMupoBaHue (QYHKIUOHAIBHOM IPAMOTHOCTH W
COLIMAJIbHON KOMIETEHIIMH 00y4YarouXxcs;

CIIOCOOHOCTB 00YYaIOUINXCS UCIIOJB30BaTh OCBOEHHBIE MEXIUCUUILUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE YUeOHbIEe I€UCTBUS B I03HABATEIHHON U
COLMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe  PE3yJIbTaThl  OTPAXAKOT  OBJIAJEHUE  YHHUBEPCAIBHBIMU
y4€OHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU ACHCTBUSIMHU.

OBiaieHue YHMBEPCAJBHBIMH Y4eOHbIMH MO3HABATEIbLHBIMH ACHCTBUAMMU:

1) 0a3oBbIe JIOrHYecKHe JeHCTBHA:

CaMOCTOSATENbHO (POPMYJIMPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

omnpenensaTh UeIu AeATENbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIbTAThI IEATEIbHOCTH C TOCTABICHHBIMH LIETISIMU;

UCIIOJIb30BaTh TMPU OCBOCHHWU 3HAHUW NTPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIACIISATh XapaKTE€pHbIE IPU3HAKM NOHATUH M YCTAaHABIMBATH WX B3aHUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIUE TMOHATUS AJIi OOBSICHEHHS] OTAEIBHBIX (AKTOB H
SIBIICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KJIACCU(DUKAIIUU BEIIECTB M XUMUYECKUX
pEeaKUunii;

YCTaHABJIMBAaTh  NPUYUHHO-CIEJCTBEHHBIE  CBA3M  MEXKIYy  H3yYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKIEHUS (MHAYKTUBHBIE, JEIyKTUBHBIE, IO
aHAJOrMM), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUYUS B PacCMaTPHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIIOUEHUS;

OPUMEHATh B MPOLIECCE IMO3HAHMS, UCMONb3YEMbIE B XUMHUHM CHUMBOJMYECKUE
(3HAKOBbBIE) MOJIEIIH, TPEO0OPA30BHIBATH MOJICIbHBIE MPE/ICTABICHUS — XUMUYECKUI3HAK
(cuMBOJI) BJIEMEHTa, XUMHUYecKass GopMmysia, YypaBHEHUE XUMHUYECKOW peakluuu — Mpu



pelieHur y4yeOHbIX MO3HABaTEIbHBIX U MPAKTHUYECKUX 3a]ay, MPUMEHSITh Ha3BaHHbBIC
MOJEIbHBIE TPEJICTABICHUS JJIS BBISBICHUSA XapaKTEPHBIX MPU3HAKOB H3Y4aEMBIX
BEILIECTB U XUMUYECKUX PEAKIUN.

2) 0a3o0BBIE HCCIEA0BATEIbCKHE JEeHCTBUA:

BJIaJICTh OCHOBAaMHM METOJIOB HAy4YHOTO TIO3HAHHUSI BEIIECTB M XHUMHYECKHUX
peakuuii;

bopMynMpoOBaTh LIENTU U 33Ja4l MCCIICIOBAHUs, UCIIOJIb30BATh TTOCTABJICHHbIE U
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KaYE€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI 11 (pOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJECHHUM;

BJIQJICTh HABBIKAMU CAaMOCTOSITEJILHOTO  IUIAHUPOBAHUS U MPOBEICHUS
YUYEHHUECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHUS HAOII0aTh 32 XOJIOM
mpoliecca, CaMOCTOATENBHO IPOTHO3MPOBATH €ro  pe3yibTar, (opMyIupoBaTh
000011IeHUsT U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOCIIaHHON padoTE;

npuoOpeTaTh  OMNBIT  YYEHHYECKOW  HMCCIEAOBATEILCKOM W MPOEKTHOMN
JEATEIIbHOCTH, MPOSIBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOMCKY
METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO PA3IMYHBIX METOJ/IOB MO3HAHUS.

3) pa6ora c unopmanmeii:

OPUEHTHUPOBAThCS B  PA3NUYHBIX HCTOYHHUKAX HHPopManuu (HaAy4HO-
NOMyJIsipHasl JTUTEpaTypa XUMHUYECKOTO COJIEP)KaHMs, CIPaBOYHBIE MOCOOUS, PECYPChI
WuTepHeTa), aHamM3upoBaTh MHPOPMAIUIO PA3IUYHBIX BUJIOB U (DOPM Mpe/ICTaBICHNUSA,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynHpoBaTh 3alpoChl U MPUMEHSITh PA3IUYHBIE METOIbl MPU TIOUCKE U
otbope uHbopmMaluu, HeOOXOIUMOMN JIJIsl BBITIOJIHEHUSI YU€OHBIX 3aJ1a4 ONpeeIEHHOTO
THUTIA;

npuoOpeTaTh OMBIT  HUCIOJB30BAHUA  HMHPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BHIOMPATHh ONTUMANIbHYIO (OopMY TIpeicTaBlieHUs] HHGOPMAIIIH
(cxemsl, rpauKu, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JIPYTHUE);

MCTIONb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA MPHU pabOTe C XMMHUYECKON
uH(popMaIue: MPUMEHATh MEXKXMpPeIMeTHbIE ((HU3NUEeCKUE U MAaTEeMAaTHUECKIE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HaTJISTHOCTH.

OBJajieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH I CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbI B XOJ€ TUANOTa W/HUIU
JTUCKYCCHH, BBICKA3bIBaTh HJEH, (POPMYIHPOBATH CBOU MPEIIOKEHHUS OTHOCHUTEIHHO
BBHITIOJTHCHUS TIPEJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIlMEH pe3ylbTaTOB IMO3HABATEIBHON NEATEIhHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIMOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKON pabOThl IO HCCIAEAOBAHUIO CBOMCTB
M3y4YaeMbIX BEIECTB, peaiM3alliyd y4eOHOTO MpoeKTa U (POpMYJIUPOBATH BBHIBOJBI MO
pe3yiapTaTaM NpPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COIJIACOBAHUS TMO3UIMI B XOJe
oOCyXIeHHsI 1 OOMEHA MHCHUSIMH.

OBjajieHUe YHUBEPCATbHBIMHU PEryJsiITUBHBIMH JeHCTBUSIMMU:



CaMOCTOSITEJIbHO IUJIaHUPOBAaTh M OCYILECTBIATH CBOIO IO3HABATEIbHYIO
NeSATEIBbHOCTh, ompenenss e€ 1end W 3a7adyd, KOHTPOJIMPOBATb U IO Mepe
HEOOXOJMMOCTA  KOPPEKTUPOBATh  MpEJJIaraéMblii  aJifOpUTM  JIEUCTBUM  MpU
BBINIOJIHEHUM  Y4€OHBIX M  HCCIEOBAaTEIbCKUX  3ajlay, BbIOMpaTh Hauboliee
3¢ eKTUBHBIN CIOCOO X pelIeHUs ¢ YYETOM MOTYUYEHUSI HOBBIX 3HAHUHN O BEIIECTBAX U
XUMHUYECKUX PEaAKIIUX;

OCYULIECTBJISATh CAMOKOHTPOJIb CBOEH IEATENBHOCTH Ha OCHOBE CAMOAHAIU3aH
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHI
10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMHs»
OTpaXaloT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUNH O XHUMHUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, POJIM XUMHUU B TIO3HAHUU SIBJICHHUU
npupoAbl, B  (QOPMUPOBAHUU MBIIUICHUS U  KYJIbTYPhl JIUYHOCTH, €€
(YyHKIIMOHAJIBHON TPAMOTHOCTH, HEOOXOJUMOM JJIs PEILICHUs IPAKTUYECKUX 3a]1a4
U SKOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3JJ0POBBIO M IPHUPOIHOM
cpene;

BJIQJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATal0IINE MOHATHS (XMMHYECKHH 3JIEMEHT, aTOM, DSJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUYECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHYTass M COKpalll€HHAs), MOJb, MOJISIpHas
mMacca, MOJISIpHbI OOBEM, YIVIEpOJHBIM cKeneT, (yHKUMOHAJbHAs TIpyMia,
paauKan, U30Mepus, U30MEPbI, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YTIJIEBOJOPOIbI,
KHCIIOPOJ, M a30TCOAEpKAUIUE COCAUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHNS); TEOPUH U 3aKOHBI (TEOPHs] CTPOEHUS
oprannyeckux BemectB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallhue B OCHOBE ITOHUMAaHUS MPUYMHHOCTH W CHCTEMHOCTHM XHMHYECKUX
ABJICHUM, (PAKTOJOTMYECKUE CBEJIEHHWS O CBOMCTBAX, COCTaBE, MOJYYECHUH H
0€e30MacCHOM HCIOJIb30BAHUM BAXKHEUIIUX OPraHUYECKHX BELIECTB B ObITY U
MIPAKTUYECKOM JESATEIBHOCTH YEJIOBEKA,;

c(OPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTepHbIE NPU3HAKU TMOHSITHIM,
YCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIME MOHATHS MpPHU
OMMCAHUM COCTaBa, CTPOCHMSI U MPEBPALICHUI OPraHUYECKUX COSTMHEHMI;

c(hOPMHUPOBAHHOCTh YMEHHI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJMKY JUJIS
COCTABJICHHMSI MOJIEKYJISIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpALIEHHON)
GopMyn OpraHMYeCKHMX BEIIECTB W ypPaBHEHUH XHMHUYECKUX pEaKLUH,
M3rOTaBJIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKHUX BELIECTB ISl MIUIFOCTPALMHA HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHHMS;

c(hOPMHUPOBAHHOCTh YMEHUU YCTAaHABJIUBATh MPUHAMJICKHOCTh H3YYEHHBIX
OpraHUYEeCKUX BELIECTB II0 MX COCTaBy M CTPOCHHIO K OIpPENEIEHHOMY



KJIacCcy/Tpynmne CoeIMHEHUN (yrIeBOJOpOAbl, KHCIOPOA M a30TCOAeprKaliue
COCIMHEHHSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUA), JaBaTh UM Ha3BaHUSA IO
cuctemMatnyeckoi HoMmeHkiatype (IUPAC), a Takxke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTAEJBHBIX OPraHMYECKHX BELIECTB (ITUJICH, NPONWJIEH, AalleTHUJICH,
ATWIEHIJINKOJb, TJIMLEPUH, (eHos, (opMaibAerui, aueTalbleru]l, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KACJIOTA, OJIEMHOBAsl KUCIIOTAa, CTEAPUHOBAsA KUCJIOTA, IVIFOK03a,
(ppykTO3a, KpaxMa, HeJJIHI103a, [IHINH);

c(OpPMUPOBAHHOCTh YMEHHSI OMpPENEIsITh BHIbI XUMHYECKOHW CBSI3M B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIEC U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TOJOXKEHUS TEOPHUH CTPOCHHUS
opranuyeckux BemectB A. M. byTiepoBa 111 00bsICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHMs MacChl BEILECTB;

chOpMHUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaThb  COCTaB, CTPOCHHE,
dbu3nYecKre M XMMHYECKHE CBOMCTBA TUMUYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OpPraHMYECKHX BEIIECTB (METaH, 3TaH, JTUJICH, IPOIMWICH, alleTUJICH,
Oyranuen-1,3, metunOyranues-1,3, O€H30J, METAaHOJ, 3TAHOJ, ATHJICHIJIUKOJb,
TJIAIEPUH, (EHOJI, alleTalbJIeTH ], MypaBbUHAsg U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
KpaxmaJl, IeJUII0103a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKIUil ¢
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUHUKHU YTIIEBOJOPOIHOTO
Coipbs (HeTh, TPUPONMHBIN Ta3, Yrojib), CHOCOOBI HX TEepepabOTKu U
MPaKTUYECKOE MPUMEHEHUE MTPOTYKTOB NIEPepadbOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOIYKTOB PEAKIINHN);

c(hOpPMUPOBAHHOCTh YMEHUN BIIAJIETh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METOJ[aX HAYyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUHU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHUN (HAOJIONCHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJICIUPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS [JIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C BEIIECTBAMHM M UX
IPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh MPaBUIA MOJB30BAHUS XUMUUYECKOM
MOCY/IO M J1abOpaTOpHBIM OOOPYIOBaHHWEM, a TaKXKe MpaBujia OOpaIeHHUs C
BEII[ECTBAMU B COOTBETCTBHH C HMHCTPYKIMSIMHU TIO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUN IUJIAHUPOBATb M BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (ITPEeBPAILCHHs] OPIraHUYECKUX BEIIECTB MPU HArpeBaHUU, MOJIyYCHHE
ATUJIEHA W U3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMU OPTraHUYECKUX
BEIIIECTB, JCHATypalus OCJIKOB MPU HArpEeBaHUM, IBETHBIC PEAKIUHU OCIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH OE€30MACHOCTH TpU OOpallleHuu ¢



BEIIECTBAMH U JIaDOpAaTOPHBIM O0OPYIOBaHHEM, TIPEICTABIATh PE3yJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu YPaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GOpMYIUPOBATH BBIBOJBI HA OCHOBE ITHX PE3YyJIbTATOB;

cOPMHUPOBAHHOCTh YMEHUH KPUTHUECKH aHaJU3UPOBATh XHUMHYECKYIO
UHPOpMAIMIO, TONYyYaeMyld W3 pa3HBIX HMCTOYHHKOB (CpelCcTBa MacCOBOMU
uHdopmanmu, IHTepHET U IpyTrux);

chOpPMHUPOBAHHOCTh ~ YMEHHHA  COOJNIOAATh  TpaBWJIa  AKOJOTHYCCKH
L[EJIECOO0PA3HOr0 MOBENECHHUS B OBITY M TPYHOBOM JAEATENBHOCTH B ILEJSX
COXPAaHEHHUsI CBOETO 37I0POBBS U OKpYXKAIOIIEeH MPHUPOIHON Cpeibl, 0CO3HABATH
OMACHOCTh BO3JICHCTBUS Ha KUBBIE OPraHU3MBI ONPEACTEHHBIX OPraHUYECKUX
BelIeCTB, NMoHMMasi cMblca nokazatens IIJIK, mosicHsaTh Ha mpumepax crnocoObl
YMEHBIIEHUS M TMPEAOTBpAIllCHUsT MX BPEJIHOTO BO3ACUCTBUS Ha OpraHUu3M
YeII0BEeKa;

Ui 00YyYaromIMXCsi ¢ OTPAaHMYECHHBIMH BO3MOXKHOCTSIMH 37I0POBbBS: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUIA  CIIETIBIX M CJIAa0OBUAALIMX OOYYaIOIUXCS: YMEHHE MCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHuid JI. bpaiins nis 3anucu XMMHAYECKUX

dbopmyt.

11 KJJACC

[IpenmeTtHble pe3ynbTaThl OCBO€HHMS Kypca «OOIas MW HeopraHuveckas
XAMUSD) OTPaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM: O XHUMHYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUM B TO3HAHUU SIBIICHUM TTPUPOJIbI, B
GOpMUPOBAHUM MBIIUICHUS W  KYyJbTYPhl JIMYHOCTH, €€ (DYHKIMOHAJIBLHON
IPAMOTHOCTH, HEOOXOIUMOW MJisi PEIICHUS MPAKTUYECKUX 3aJad U IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOJIHOU CPEJIE;

BJIaJcHUEC  CHCTEMOM  XMMHUYSCKHUX  3HaHUMH, KOTOpasi  BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUH 3JIEMEHT, aToMm, Hu3o0Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJEKYJlIa, MOJb, MOJSPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHCIICHUS, XUMHUYECKas CBA3b
(koBaJIeHTHasi, MOHHAs, METAJUTMYECKasi, BOJAOPOAHAS), KPUCTAJUIMYECKasl peIIéTKa,
TUIIBI ~ XUMHWYECKUX  PEAKIMHA,  pPacTBOP,  OJCKTPOJUTHI,  HEIJICKTPOJIHTHI,
AJICKTPOJUTHYECKAST  JUCCOLMAINS, OKHUCIHWTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (TeOopus
AJIEKTPOJIUTUYECKOU JUCCOLMALNM, niepuoandeckuid 3akoH . 1. MenneneeBa, 3aK0H
COXPAaHEHMsS] MAacChl BEIIECTB, 3aKOH COXPAHEHHUS W MPEBPALICHUS SHEPTUM TMPU
XUMHUYECKUX  PEaKIusAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUH SI3bIK  XUMUHU,
MHPOBO33PEHYECKUE 3HAHHUS, JICKAIIME B OCHOBE ITIOHMMAaHHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKHX SIBJCHUU, (PAKTOJOTHUUECKHUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJIYYEHUH U OE€301aCHOM HCMOJb30BAHUM BAXKHEHIITUX HEOPraHUYECKHUX



BELIECTB B ObITY U IPAKTUYECKON JIEATEIBHOCTH YETIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHHUN BBISBISATh XapaKTEpHbIC MPHU3HAKU TMOHITHIA,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS TNpU
ONMCAHUM HEOPTAHUUYECKUX BEIECTB U UX IPEBPALICHUN;

c()OPMUPOBAHHOCTh YMEHUN HCIOJB30BaTh XUMHYECKYIO CHMBOJMKY IS
cocTaBieHUs  (GOpMya  BEIECTB M  ypaBHEHHUH XUMHYECKMX  peakUui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHalibHBIE HAa3BaHHS OTAEIIBHBIX
HEOPraHWYECKUX BEHIECTB (yrapHbId Tra3, YIJEKUCIBIA Ta3, aMMHaK, rameéHas
U3BECTb, HETaIlIEHAs! U3BECTh, IUThEBAs COJA, IUPUT U JAPYTHUE);

c(OPMUPOBAHHOCTh YMEHUI ONPENENISATh BAIECHTHOCTh U CTENIEHb OKHCIICHUS
XUMHUYECKUX JJIEMEHTOB B COEAUHEHUSX PA3JIMYHOTO COCTAaBa, BUJ XHUMHYECKOU
CBSA3M (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOJHAS) B COCIMHEHHUAX, THUI
KPUCTAJUIMYECKONW PpEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJIApHAasd,
VOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOAHBIX PacTBOpPaX HEOPTraHUYECKUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HUX COCTaBy K OIpEAeIEHHOMY KJaccCy/TpyIie
COEMHEHHH (IPOCThIE BEUIeCTBA — METAJUIbl M HEMETaJUIbl, OKCUIbI, OCHOBaHMUS,
KHUCJIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBaTh CMBICI MEPUOANYECKOro 3akoHa /.
W. MenaeneeBa u JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILLYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO (QYHKIINU;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKMX 0dieMeHTOoB 14 mepuonoB Ilepmommyeckoid CUCTEMBI
xumuueckux sneMeHtoB [[. M. MeHneneeBa, HCMONB3Yysl MOHATHS «S-, p-, d-
ANIEKTPOHHBIE OPOUTANINY», «IHEPreTUYECKUE YPOBHMY», OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHUS! CBOWCTB XMMMYECKMX 3JIEMEHTOB M MX COCIMHEHHH II0 NMEpUOJaM H
rpynnam [lepuogunueckoit cucteMsl xuMuueckux asemeHnToB 1. 1. Menaeneena;

c()OPMHUPOBAHHOCTh ~ YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYLIECTBOBAHHE T'€HETUYECKON CBS3M MEXKIYy HEOPraHMYECKUMHU
BEILECTBAMH C IOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHMS KIACCHU(PHUIMPOBATH XUMHUECKHUE PEAKIHUU IO
pa3MyHBIM TpU3HAKaM (YUCIYy M COCTAaBY pPEArMpyroIIMX BEUIECTB, TEIJIOBOMY
ahdekTy peakiuu, U3MEHEHHUIO CTETNEHEH OKHUCICHUS DJIEMEHTOB, OOpaTUMOCTHU
pEeaklnH, YYaCTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTh YMEHUN COCTABISATh YPAaBHEHHUS PpEAKIUN pa3IudHbIX
TUIIOB, TOJIHBIE M COKpPAUIEHHBIE YpaBHEHUS! PEAKIM MOHHOTO OOMEHA, YYWUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TU PEAKLUUU UAYT J0 KOHIIA;

chOpPMUPOBAHHOCTh YMEHHI MPOBOAUTH PEAKIUHU, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTAaB pPa3IMYHbIX HEOPIaHMYECKUX BEIIECTB, PAaCIO3HABATh
ONBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOLIUE B BOJHBIX PacCTBOPAaX HEOPraHUYECKHUX



BEIIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHUH  pPACKpBIBaTh CYHIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOrO OasiaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHHUIN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKON
pEaKIuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHeEIIHero Bo3aeiicTus (mpuniui Jle [latense);

chOpPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaThb XUMHUYECKHE IPOLIECCHI,
JekKalye B OCHOBE IPOMBIIUICHHOTO TMOJY4YEHUsI CEPHOM KHCIOThI, aMMHUaKa, a
Takke CQOPMUPOBAHHOCTH TMPEJCTABICHUNA 00 OONMX HAYYHBIX MNPUHIUIAX HU
HKOJIOTHYECKUX MPOOIEMax XUMHUUECKOTO IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHUCIEHUA C HCIOIb30BAHUEM
MOHSTHUSL «MacCcOBasi JIOJIsl BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIIICHUN Ta30B MPHU
XUMUYECKUX PEaKlMAX, MacChl BellecTBa WM 00bEMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WU O0BEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKIUU
BEILECTB, TEIUIOBOIO 3(p(eKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHHUSI DHEPTHH;

c(hOpPMHUPOBAHHOCTh YMEHUN COOIOATH MPABWIIA MOJB30BAHUS XUMHUYECKOM
MOCYJIO U J1abopaTOpHBIM OOOpPYJOBaHUEM, a Tak)Ke TMpaBuHiia OOpalleHHs C
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKLMSIMHU IO BBIIOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBaTh M BBINOJHATH XUMHUYECKUH
AKCHEPUMEHT (pa3JIOKEHHUE NEPOKCHUJIa BOAOPOAA B MPUCYTCTBUM KaTalIM3aTOpa,
ONPENEIICHUE CPElbl PACTBOPOB BEILIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA,
BJIUSIHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW peakUuu, peakiuu
MOHHOTO OOMEHa, KaueCTBEHHbIE PEAKIIMK Ha Cylb(aT-, KApOOHAT- UXJIOPUA-AHUOHBI,
Ha KaTUOH aMMOHHSI, PEILICHHE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaM «MeTauib» U
«HemeTannel») B COOTBETCTBMM C TMpaBUJIaMU TEXHUKH OE€30MACHOCTH TPHU
oOpalieHny ¢ BeEHIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBaHUEM, TPEICTABISAThH
pe3yibTaThl  XMMHUYECKOTO  JKCIepuMeHTa B  (opmMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid ¢ (QopMyJIMpoBaTh BBIBOJABI Ha OCHOBE JTHX
pE3yNbTATOB;

c()OPMUPOBAHHOCTh YMEHUH KPUTHYECKHM aHAIU3UPOBATh XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJIYYaeMyK U3 pPa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKaIK, THTEpHET U IpyTrux);

chOPMHUPOBAHHOCT, ~ YMEHHMHA  COONIOJaTh  TpaBWJIA  DKOJOTHYECKHU
1€J1eCO00Pa3HOro MOBEAEHUS B OBITY U TPYAOBOMU JESITEIILHOCTU B LEISIX COXPAHEHUS
CBOEr0 3JI0POBbS M OKPYXKAKOWIEH MNPUPOAHOM CpeIpl, OCO3HABATh OIACHOCTH
BO3JICMCTBUSI HAa >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB, MOHMMAs CMBICI
noka3zarens [1JIK, mosicusaTe Ha mpuMepax crnocoObl YMEHBIICHHUS U MPEA0TBPAIlCHUs
UX BPEAHOTO BO3/IEUCTBUS HA OPTaHNU3M YEJIOBEKA,

s 00y4aroluXCsl ¢ OFPAaHUYCHHBIMU BO3MOXKHOCTSAMH 3[I0OPOBBS: YMEHHE



INPUMCHATb 3HAHMA 00 OCHOBHBIX JOCTYIIHBIX MCTOAAX IIO3HAHHA BCHICCTB U

XUMUYECKUX SBJICHUMN;
JUTSL  CIIETIBIX H  CIA0OBUASAIIMX OOYYAIONMUXCS: yMEHHUE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadeHuil JI. bpaitns ans 3anmucu XUMHUYECKUX

bopmyiL.
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2.2 HIPCACIILHDIC YITICBOAOPOMK: AICEHET 6 1 https://m.edsoo.ru/7f41837c
aJIKaIMEHBbI, ATTKUHbI
23 ApPOMATHYECKHE YITIEBOIOPOIEI 2 https://m.edsoo.ru/7f41837¢
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U 3 | https://m.edsoo.ru/7f41837¢
’ uX rmepepaboTKa
Hroro no pasneny 13
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckKue coelnHeHus
3.1 Crinprer. Deron 3 https://m.edsoo.ru/7f41837c
39 Anpneruapl. KapOOHOBBIE KUCITIOTHI. . | https://m.edsoo.ru/7f41837c
' Cnoxubie 3GUpbI
33 VIIeBOJIbI 3 1 https://m.edsoo.ru/7f41837c




Hroro no pazneny 13
Pa3nen 4. A3oTcoaep:xaiiye oprannyeckne coeTMHEeHus

4.1 AmuHBl. AMUHOKUCIIOTHI. benku 3 https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 3
Pa3nen 5. BoicokomoJieKyIsipHble COeTUHEHH S

5.1 [Inactmaccel. Kayuyku. Boiokna 2 https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

34




TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KosauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbie
Ne n/m P Konrpoabnbie | IIpakTuyeckue (undpp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBbI XUMUM
Crpoenue atomoB. [lepronnuecknii 3akoH bubnuorexa [JOK
1.1 u [lepuoguueckasi cucreMa XUMUYECKUX 3 https://m.edsoo.ru/7f41a636
anemenToB JI. 1. MenneneeBa
) Crpoenne BermecTsa. MHOTOOGpasme A brbmorexa LIOK
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3 opraHudeckux euniects. Homenkiarypa 1 bubmuorexa [JOK
(cucremaTHyeckasi) U TpUBHATIbHbIC HA3BAHUS https://m.edsoo.ru/ff0d23dc
OpPraHMYECKUX BEILLECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, | bubmmnoreka [JOK
TOMOJIOTHYECKUH Pl https://m.edsoo.ru/ff0d26ca
5 MeraH 1 3TaH — IpOCTEUIINe | bubmmnoreka [JOK
MPEACTABUTEIIN AJIKAHOB https://m.edsoo.ru/ff0d28c8
. bubmuorexa [JOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
https://m.edsoo.ru/ff0d2a6c
7 OTUJIEH U MPOMUJIEH — MpocTeiine | bubmuoreka [IOK
[IPEACTABUTEIIN AJIKEHOB https://m.edsoo.ru/ff0d2be8
2 [TpaxkTrueckas padota Ne 1. «Ilomyuenue 1 |
ATUJIEHA U U3yYEHHUE €0 CBOMCTBY
9 Ankanuensl. byraguen-1,3 u | bubnunorexa [JOK

metunoyraauen-1,3. Ilonyuenue

https://m.edsoo.ru/ff0d2d50




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,

bubmuorexa [JOK

10 TOMOJIOTUYECKUH Psll. ALICTHUIIEH —
. . https://m.edsoo.ru/ff0d2eae
IPOCTEHIINN IPEACTABUTEID AIKUHOB
1 Brlunciienns o ypaBHEHUIO XUMUYECKOM bubnmoreka [JOK
peaxkuuu https://m.edsoo.ru/ff0d323c
12 Apenbl: 6eH301 U TONy01. TOKCHYHOCTD bubnmoreka [JOK
apeHOB https://m.edsoo.ru/ff0d350c
13 ['eneTnueckas CBS3b yriaeBOJOPOAOB, bu6mmoreka [IOK
MPUHAIEKAIKMX K PA3JIUYHBIM KJlaccaM https://m.edsoo.ru/ff0d5230
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB:
prpon N I* AOPOR bubnnorexa [JOK
14 MPUPOJIHBIN ra3 ¥ MOMyTHbIE He(TAHbIE ra3bl,
. https://m.edsoo.ru/ff0d37fa
He(Th U MPOIYKTHI €€ TIepepadboTKH
[TpuposHbIE HCTOYHUKH YTIEBOIOPOAOB:
15 i pI/I p0 I[H},1171 ra3 v noi ile He(II[)TI;Hi[Ie ra3bl bubamorexa LOK
pHpoL "yT ’ https://m.edsoo.ru/ff0d3al6
He(Th ¥ IPOAYKTHI €€ epepadoTKu
16 KontponbHas paboTa 1o pazaery
«YTIEeBOIOPOIBI»
17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: bubmmnoreka [JOK
METAHOJI ¥ 3TaHoJ1. BogopoaHas cBs3b https://m.edsoo.ru/ff0d5708
18 MHOroaTroMHBbIE CIIUPTHL: STUIICHIJIMKOJIb U bubmuoreka [{JOK
TIIUIEPUH https://m.edsoo.ru/ff0d3f34
19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U bubmuoreka [{JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHUE https://m.edsoo.ru/ff0d40c4
20 Anbreruapl: GopMaIbAETH]l U alleTalbIeT U, bubmuoreka [{JOK
AueroHn https://m.edsoo.ru/ff0d4290
71 OIHOOCHOBHEIE MpeAeTbHBIE KAPOOHOBBIC bu6muoreka [IOK

KHUCJIOTBI: MypaBbHHAs U YKCYCHasI

https://m.edsoo.ru/ff0d448e




[Tpaktrueckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHMCIIOTBI»
73 CteapuHOBas M OJICMHOBAsI KUCJIOTHI, KaK bubnmoreka [JOK
MPEACTABUTENH BBICIINX KAPOOHOBBIX KHCIIOT https://m.edsoo.ru/ff0d497a
24 Mpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX bubnmnoreka HOK
KHCJIOT, UX MOIOIIEe ACUCTBIE https://m.edsoo.ru/ff0d4790
CrnoxHbie 3(UPHI KaK MPOU3BOJIHBIE
25 Ka 6OHOBLIS) KfICJ'IOT r I/FI) OHI/IJ::: CJIOKHBIX bubmioreia LIOK
P g4 https://m.edsoo.ru/ff0d4c4a
3¢hupoB
26 JKupsl: ruposiu3, NpUMEHEHHE, bubnmnoreka [JOK
Ouoyoruveckas poib KHUPOB https://m.edsoo.ru/ff0d4ae?2
VYrneBoabl: cocTaB, KjlacCU(pUKaIUs.
N bubmuorexa [JOK
27 Baxwuelime npeacraBuTeNu: TIIKOK03a,
https://m.edsoo.ru/ff0d4dd0
bpykTo3a, caxaposa
73 Kpaxman u nenmrono3a Kak mpupoHbIe bubnmnoreka [JOK
[IOJIUMEPEL https://m.edsoo.ru/ff0d4dd0
KonTponbnas pabota o pazueny
29 «Kucnopoaconepxaiinue opraHu4ecKue
COCTMHECHUS
bubnunorexa [IOK
30 AMMHBI: METUJIAMUH U aHUJINH
https://m.edsoo.ru/ff0d4dd0
AMUHOKHUCIOTHI Kak aM(OTepHbIE
bu6nuoreka [JOK
31 OPraHUYEeCKHE COCTMHEHUS, NX
https://m.edsoo.ru/ff0d4{42
ononoruueckoe 3HaueHue. Ilentuant
3 benku kak npupoHbIe bubmuoreka [IOK
BBICOKOMOJIEKYIISIDHBIC COCTUHEHHUS https://m.edsoo.ru/ff0d542e
33 OCHOBHBIE OHATUS XUMHUH

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN




OCHOBHBIC METOJABI CUHTEC3a

. bubnmoreka [JOK
34 BBICOKOMOJICKYJISIPHBIX COCTMHECHUA. 1
https://m.edsoo.ru/ff0d5708
ILmactmaccsl, kKayuyykd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




ITOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
wn Tema ypoka Beero KonrTpoabubie | IlpakTuueckue 06pazoBaTEIbHbIE
padoThI padoThI pecypenr

| XUMHUYECKUH 3JIEMEHT. ATOM. DIIEKTPOHHAs 1 bubnmoreka [JOK
KOH(UTYpaIHsi aTOMOB https://m.edsoo.ru/ff0d587a
[lepnonnueckuii 3akoH u [lepuoanueckas

) crucTeMa XMMHU4YeCKux anemeHToB 1. M. | bubmnorexa [JOK
MenpeneeBa, UX CBSI3b C COBPEMEHHOM https://m.edsoo.ru/ff0d59e2
TEOpUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XAMHYECKUX DJIEMEHTOB U UX COEAUHEHUM 110

3 rpynmnam u rnepuojaM. 3HauyeHHUe | bu6muoreka [IOK
[IEPUOAUYECKOTr0 3aKOHA U CUCTEMBI https://m.edsoo.ru/ff0d5b40
XxuMu4ueckux dyemMenToB /.M. MenpeneeBa B
pPa3BUTUU HAYKH
Crtpoenue BemiecTBa. XMMHUUECKasi CBS3h, €€

4 BU/IbI; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHON 1 brbmorexa [OK

https://m.edsoo.ru/ff0dSeba
cBs3u. BonopoaHnas cBsi3b
BajneHTHOCTB. DJIEKTPOOTPULIATETBLHOCTb.

5 Crenenb okucieHus. BemecTa 1 but6mmorekxa [{IOK
MOJIEKYJISIPHOTO U HEMOJIEKYJIAPHOTO https://m.edsoo.ru/ff0d6342
CTPOEHUSA

6 ITonsaTue o nucnepcHbIX cucreMax. McTuHHbIe 1 bu6muoreka [IOK
Y KOJJTOUJHBIE pacTBOPBI. MaccoBas 1os https://m.edsoo.ru/ff0d664e




BEILIECTBA B PACTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeIMHeHNH. [ eHeTnyeckas
CBSI3b HEOPTaHWYECKHX BEIIECTB, PA3INYHBIX
KJIaCCOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

Knaccudukanus XuMU4ecKux peakiuui B
HEOPraHUYECKOM U OPraHM4eCKON XUMHUHU.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPAHEHHUsI U IPEBPALLECHUS] SHEPTUH IIPH
XUMUYECKHUX PEAKLUAX

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

10

[TpakTiueckas pabota Ne 1. «Bnusnue
pa3IUYHbBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON pEeaKm»

11

DnekTponuTHdeckas aucconnanus. [lonsrue o
BOZOpOAHOM Mokazatene (pH) pacteopa.
Peakmuu nonHoro oomena. ['maponus
OpTraHWYECKUX U HEOPTAaHUYECKUX BEIIECTB

bu6nunorexa [IOK
https://m.edsoo.ru/ff0dfee?

12

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIIH.
[TonsTHE 00 A51EKTPOIM3E PACILIABOB U
pacTBOPOB COJIEH

but6mmorekxa [IOK
https://m.edsoo.ru/00ad9474

13

KoHnTtponbHas paboTta 1o pazaery
«Teoperndeckre OCHOBbI XUMHUU»

14

Meranibl, ux nonoxenue B [lepuoamueckoit
cHUcTeMe XMMU4YecKux annemeHToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nIecKre CBOMCTBA

bu6nunorexa [JOK
https://m.edsoo.ru/00ad9a50




MCTAJIJIOB

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSiJT

bubmuorexa [JOK

15 .
HAIPSIKEHUN METaI0B https://m.edsoo.ru/00ad9cb2
XUMHYECKUE CBOMCTBA BAKHEHIITNX METAJJIOB
16 (HaTpWii, KUK, KaJIbINI, MATHUNA bubmmorexa [IOK
PHH, N ’ T ’ https://m.edsoo.ru/00ad9ela
ATIOMUHHI) U UX COCIUHEHUN
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX bubmmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/00ad9ffa
13 XUMHYECKHEe CBOMCTBA IUHKA, KeJe3a U UX bubnmoreka [JOK
COCIMHEHUN https://m.edsoo.ru/00ada52c
[IpakTrueckas padora Ne 2. "Pemenne
19 SKCHEPUMEHTAIBHBIX 33a4 10 TEME
«Metamibi»"
Hewmeramnsl, nx nonoxenue B [lepruoanueckon
’ P bubmoreka [IOK
20 cUCTEeMe XUMMUYECKUX eMeHToB /I, M.
https://m.edsoo.ru/00ada342
MeHneneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB
®u3nyecKne CBOKMCTBA HEMETAIIJIOB.
21 AnnoTponusi HeMeTaJuIoB (Ha puMepe bubamorexa LHOK
p p P https://m.edsoo.ru/00ada6bc
KHCIJIOpO/Jia, cepbl, hocdopa u yrieposaa)
2 XHUMHUUYECKUE CBOMCTBA IaJIOT€HOB, CEPBI U UX bubmmnoreka [JOK
COEMHEHUI https://m.edsoo.ru/00ada824
73 XuMHYeCKHe CBOWCTBA a30Ta, (pocodpa u ux bubnuotexa [JOK
COEIMHEHNH https://m.edsoo.ru/00ada96e
24 XHUMHUYECKUE CBOMCTBA YIIIEpoaa, KPEMHUSA U bubmuoreka [JOK
UX COCIUHEHUN https://m.edsoo.ru/00adaab8
75 [TprMeHeHne BaXXHEUITUX HEMETAIIJIOB U X bubmuoreka [IOK
COECTMHEHUN https://m.edsoo.ru/00adac34
26 O0o01IeHre U cucTeMaTU3alus 3HaHUH 1Mo




teMme «HeMmeTramiery. Beraucnenns mo
YpaBHEHUSAM XUMHUYECKUX PEAKIUU U
TEPMOXUMHUYECKUE PACUETEI

[IpakTuueckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"Hemerambi"»
)3 KoHnTponpHas padora mo Temam «MeTalibl» U |
«Hewmerammsny
29 Heoprannueckue u opraHu4eckue KUCJIOTHI. | bubmmoreka [JOK
Heoprannueckre u oprannyeckie OCHOBaHUS https://m.edso00.ru/00adb076
AmMoTepHbIC HEOPTaHUYECKHE U
30 OpraHu4ecKue coeuHeHMs. ['eHeTnyeckas | bubnmoreka [JOK
CBSI3b HEOPTaHUUYECKUX U OPTraHUYECKUX https://m.edsoo.ru/00adb076
BEII[ECTB
Ponp xuMun B 00ecIie4eHUM SKOJIOTHYSCKOI,
. . bubmuorexa [JOK
31 HYHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH, 1
https://m.edsoo.ru/00adb486
Pa3BUTUU MEIUITUHBI
[TpencraBienust 06 0OIIMX HAYYIHBIX
peil R I bu6mmoteka [IOK
32 MIPUHIUIIAX TPOMBIIUIEHHOTO MTOTYYeHUS 1
. https://m.edsoo.ru/00adb33c
BOKHEUIIINX BEIIECTB
but6mmorekxa [{IOK
33 UYenoBek B MUPE BEUIECTB U MATEPUATIOB 1
https://m.edsoo.ru/00ad9cb2
b K
34 XuMUs 1 370pPOBBE YEIIOBEKA 1 nommorexa O
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

Xumusa, 11 xmacc/ TI'abpuensn O.C., OctpoymoB W.I'., Cnagko C.A.,
AxmmonepHoe obuiectBo «M3narenbctBo «IIpocsenienue
Xumus, 10 xmace/ Tabpumensa O.C., OctpoymoB W.I'., CmamkoB C.A.,

AxknmonepHoe obuiectBo «M3natenbctBo «IIpocsenienue

METOANYECKUE MATEPHUAJIBI IJISd YAHUTEJIA
Meronunueckoe nocobue k yueoOnukam O. C. I'abpuensna «Xumusi. bazoBsiit
ypoBenb». 10—-11 knaccsl/ / O. C. T'abpuensin, C. A. CnankoB., AKIIMOHEPHOE

obmectBo «M3narensctBo «IIpocBenieHuey

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://gogov.ru/login/fgis-myschool
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