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MNOACHUTEJIbBHAA SATTCKA

[IporpammMa mo XMMHM Ha YypOBHE cpeaHero oOiero oOpa3oBaHMS
coctraBienllpa Ha ocHOoBe TpeOOBaHMI K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHONM  MPOTPaMMBbl cpenHero  obmero  oOpa3oBaHMS,
npencrasiieHHbix B ®I'OC COO  (IIpukaz MwuHHCTEpCTBa MPOCBEIICHUS
Poccuiickoit @enepannu ot 12.08.2022 Ne 732 «O BHeCeHUH W3MEHEHUW B
denepanbHbIlii  TOCYAapCTBEHHBIA 00pa30BaTEeNbHBIA  CTaHIAPT CPEIHETrO
oO1ero o0pa3oBaHusl, YTBEPKIACHHBIA NMPUKa3oM MuHucCTEpCTBAa 00pa30BaHUs
n Hayku Poccuiickoit ®@enepamuun ot 17.05.2012 Ne 413»), cooTBeTCTBYET
OOIT COO (ITpukaz MunuctepcTBa npocsenieHus: Poccutickoit denepanuu ot
18.05 2023 Ne 371 «O6 ytBepxkaeHun (QenepaabHoil 00pa3oBaTEIbHON
MIpOrpamMMBbl  CPEJHEro O0IIEero 00pa3oBaHuUsA»), a TaK K€ padouel mporpamme

BOCIIUTaHUS.

OcHOBY MOJXOJ0B K pa3paboTKe MPOTrpaMMBbI IO XUMUH, K ONPEICTICHUIO
oOmelt crpaterun OOy4Y€HHs, BOCIHTAHUS U Pa3BUTHS  OOyYarOIIUXCs
cpenctBamu yueOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KOHUeNnTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JieH, COJEp)KaHUsl, PE3YJbTaTOB OOY4YEHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa30BaTeIbHON OpPraHU3allid, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAONIMM JTAllOM pealu3aly  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHMs. OTHU IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJIbTYpPhl 4YENIOBEKa, a TaKKe€ DSKOJOTUYECKH OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO U TIPUPOHON cpere. Peanusyercs xumuyeckoe 00pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHHs CpPEICTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COJAEpXKAHUE U TOCTPOCHHE KOTOPOTO
oTpeJieieHbl B MPOorpaMMe M0 XUMHUHU € YYETOM CrenudUKUd HayKu XUMHUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI M B MaTEPUATBHOM KU3HH OOIIECTBA, a TAKKE C
yuéToM OOIMX TeJie ¢ TPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero oOmiero oOpa3oBaHusi B  Poccuiickoii
denepanum.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJIb B
COBPEMEHHOM IMBWJIM3AllMM, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU
KynbTypbl. OHa BHOCHT CBOM BKJaad B (OPMHUpPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBINUJICHUS, B CO3J]aHUE IIEJIOCTHOTO TMPEACTaBICHUS 00
OKpPYXKAIOLIEM MHUpPE KaK O €JIWHCTBE MNPUPOAbI M YEIOBEKa, KOTOPOE
dbopMupyeTcsT B XMMHUHU HAa OCHOBE IIOHUMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEIIECTB, X
CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajla HEOThEMJIEMON YacThI0 MUPOBOU KYJIBTYPhI, HEOOXOJIUMBIM YCIOBHEM
YCHENIHOTO TPyAa U XKU3HH KaXaoro wieHa oodmiectBa. CoBpeMEHHas XHUMUS
KaKk HayKa CO3MJaTelibHasi, KaKk HayKa BBICOKMX TEXHOJIOTHI HampaBieHa Ha
perieHre ria00adbHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA —



CBIPHEBOM, HSHEPreTUYECKOM, THUIIEBOM, SKOJIOTMYECKOW O€30MacHOCTH H
OXpaHBbI 3/I0POBBSI.

B cootBeTcTBUM C OOIIMMM UEISIMU M NPUHIUIAMU CPEIHEro OOIEro
oOpazoBaHus cojepxkaHue mnpenmera «Xumus» (10—11 kmaccel, 0a30BbIiA
YPOBEHb M3Y4YE€HUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOHIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOIMMYIO UM Ui BBIpAOOTKH
MHUPOBO33PEHYECKHX OPHUEHTUPOB, YCIICIIHOTO BKIIOUECHHS B KU3Hb COLIMYMA,
OPOJOJDKEHUsT 00pa3oBaHMs B Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HETMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuUMH  TIpeAMeTa «XUMHUSD» SBISIIOTCS 0a30Bble KYpChl —
«Oprannyeckas xumusi» U «OOmas U HEOpraHWYECKas XHUMHUS, OCHOBHBIM
KOMITOHEHTOM COJIp>KaHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUM MO HEOPraHMYECKON XUMUH (C BKIIFOUEHHEM 3HAHUM U3 001Iei
XUMUU) U opraHnndeckoil xumun. ®opmupoBaHue JaHHOW CUCTEMBbI 3HAHUMN MPU
U3YYCHUH TIpeIMeTa OO0ECIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEOopraHuveckas XuMus» cHOpMHUpPOBaHA B MPOrpamMMe MO XMMHUU HA OCHOBE
CUCTEMHOTO TOJX0/a K H3Y4YEHHUI0 Y4YeOHOro marepuaia U O0O0YCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKUX
COCAMHEHUW, a TAaKXK€ HAa YPOBHE CTEPEOXUMHUUYECKUX U DJIEKTPOHHBIX
IpeICTaBlIeHu O cTpoeHuu BemecTB. CBeneHuss 00 M3y4aeMblX B Kypce
BEILIECTBAaX JAlOTCS B PAa3BUTUM — OT VYIJIEBOJAOPOAOB JO  CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COeNMHEHUU. B kypce opranudeckoil XumMuu
MOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI TEPBOHAYAJBLHBIE TMPEACTABICHUS O XWUMHUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHSI, O XUMHUUYECKOUN pEaKIIUH.

[Tog HOBBIM yrioMm 3peHus B mpeameTe «XUMHUsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOpEeTUYECKH MaTepuan U (HAaKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMUYECKOMN peakiuu. Tak, B yacTHOCTH, B Kypce «OO0IIast 1 Heopranmueckas
XUMUSD» 00Yy4arolmuMCcs TPEIOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOMIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKe MOHATh UCTOPHUUECKOE U3MEHEeHHEe (DYHKIIMM 3TOro 3aKOHa —
0T 0000mIaroIIel 10 00BACHSIONIEH U MPOTHO3UPYIOIEH.

Enunas cucremMa 3HAHMM O Ba)XHEHMIIIMX BEIIECTBaX, HX COCTaBe,
CTPOCHHUH, CBOWCTBAX M NMPUMEHEHUH, & TAKKE O XMMUUYECKUX PEaKLMIX, HX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJCpP)KAHUS, HMEIOUIMMU KYJIbTYPOJOTHUYECKUNA H
MPUKIIAAHONW XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHWMAHHUIO B3aUMOCBS3U
XUMUHU C JIPYyTUMU HayKaMH, PAacKpbhIBalOT €€ pPOJib B TO3HABATEIBHOU H
MPAKTUYECKON JIEATETLHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TPOIeCCYy TBOPUYECTBA B 00JIACTH TEOPUU M TMPAKTHUECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCSA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICTUBATh HWH(MOPMAITMI0O U TMPUMEHATh €€ IS TONOJHEHUS 3HAHHM,
pElIEHUs] HMHTEJUICKTYIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amau. B memom copepkanue yueOHOTO mpeamMera «XUMUs JaHHOTO YPOBHS



U3Y4YeHUS]  OPUEHTUPOBAHO  HA  (opMUpOBaHHME Yy  OOydarouIuxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (HUITOCOPCKUX HIAEH, TaKUX KaK:
MaTEepUAIIbHOE  EJUHCTBO HEOPraHMYECKOTO U  OpPraHUYecKoro Mupa,
00yCJIOBIIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, IIO3HABAEMOCTh
NPUPOAHBIX SIBIICHUN IMYTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKTY
HOBBIMH (PaKTaMU U TEOPETUUECKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIU XUMHHU
B pEUICHUH OHKOJOTMYECKUX TIpodsieM, a Takxke MpolieM cOepexeHus
DHEPreTUYECKUX PECYpPCOB, CHIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B maHe pemeHus 3amady BOCHUTAHUS, PAa3BUTHUS M COLUATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K OMpPEAeNICHUIO
collepKaHUsI W TIOCTPOEHUSl TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JIEUCTBHM, HMEIOIMX O0a30BO€ 3HAYCHHUE ISt
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIIEHUs NpoOsieM, TMOHCKa, aHalu3a U
00paboTkn  WH(OpMAIMK, HEOOXOJAMMBIX JUISI TMPUOOPETEHUS  OIbITA
PAKTUYECKON U HCCIIEOBATEIBCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B MO3HAHUU XUMHUH.

B mpaktuke mnpenogaBaHus XUMUU KaK Ha ypOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEro oO0Iiero oOpa3oBaHus, IpH
OTIPENICTICHUH COJICPKATEIBHOU XapaKTEPUCTUKU IIeJIe H3Yy4YEeHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIUOHHO MPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAayKd Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKOW TOYKU 3PEHUS TaKOU
MOJIXO0J K ONpPENENICHUI0 LeJied W3y4eHHs] TMpeaMeTa SBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO NaHHOM TOYKE 3pEHHUsI TJIABHBIMU ILIEJIAMH U3Y4YCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (¢dopMUpPOBaHHWE CHCTEMbl XHMHYECKUX 3HAHUW KaK BaKHEHIIEH
COCTaBJISIFOIIEM €CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B OCHOBE
KOTOpPOHM JIeKaT KIFOUEBbIC TMOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XHUMHUYECKUX pEaKIi, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HAONIOICHHEM U OOBSICHEHHEM  XHMHUYECKOTO  DKCIIEPUMEHTA,
coOJro/IeHreM TMpaBuil 6€30MacHOT0 OOpaIEHUs C BEIIECTBAMH.

Hapsimy ¢ »TuMm, conmepkaTelbHas XapaKTepUCTUKA Iieliel W 3amad
M3Y4YEHUS MpeaMeTa B MPOrpaMMe MO0 XMMHUHU YyTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsi B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OOydeHwus,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTeIbLHOM
OpraHW3alliM, BIIAJCIONIET0O HE HAO0OpOM 3HaHUW, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU M YMEHHSIMU aKTUBHOTO MOJTyYEHUS 3HAHUHN
Y IPUMEHEHUS UX B PEaJbHOM JKU3HU IS PEIICHUS MPAKTHYECKUX 3a1a4.



B cBs3m ¢ 3TUM TpW U3YYECHHUH TpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKUE SN U 3329, KaK:

amanrtanus OOydJalomuXcsl K YCIOBHSM JUHAMHUYHO Pa3BUBAOIIETOCS
Mupa, (GOpMHUPOBAHUE HWHTEIICKTYyallbHO PAa3BUTONW JMYHOCTH, TOTOBOW K
caMo00pa3oBaHWIO,  COTPYAHHYECTBY,  CAMOCTOSITEILHOMY  IMPHUHSITHIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHTYaIUSX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe y OOYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KITIOYCBBIX
KOMIICTCHIINI), UMCIOIINX YHHUBEPCATbHOE 3HAYCHWE ISl PA3IUYHBIX BHJIOB
JCATENIPHOCTH:  PEIIeHUs MpoOJjeM, TOoWCKa, aHanu3a ©u  00paboTKu
UHPOpMAIIMU, HEOOXOMUMBIX I TIPUOOPETCHHsI ONbITa JEATEeIHHOCTH,
KOTOpas 3aHUMaeT BaXHOE MECTO B TMO3HAHUU XUMHUH, a TaKXKe I OICHKH C
MO3UIMA DKOJIOTHYECKOW Oe30MacHOCTH XapaKTepa BIUSHUS BEHIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U TIPUPOTHYIO CPENY;

pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYATBHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O00y4aromuXcs: CIOCOOHOCTH CaMOCTOSITEIbBHO TPHOOPETATh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUU C >KHU3HEHHBIMU MOTPEOHOCTIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU [IJIsi TIOUCKA U
aHanu3a y4yeOHOW ¥ HAYYHO-TIOMYJSAPHONM HMHPOpPMALUA XUMHYECKOTO
COJIep KaHUS;

dbopMHpoBaHWEe W pa3BUTHE Yy OOYYaIOIIUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBIILIEHUs, HAOJI0IaTebHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJUMBbI, B YACTHOCTH, IMpH IUIAHUPOBAHUU W
IPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOy4aromuxcsi YOEeKIEHHOCTH B T'YMaHHCTHUECKOM
HAIPaBJICHHOCTH XUMUH, €€ BAXHOW POJU B PEIICHUM TII00ANTBHBIX MpOoOsieM
PalMOHANIBHOTO MPUPOIOIOIB30BAHUS, TOMOJHEHUS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUs TMPHUPOJHOTO pPABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OCpe)KHOTO OTHONICHHWS K TMPUPOJE H CBOEMY 3J0pPOBBIO, a TaKxke
IPUOOPETEHHST OMbITA HWCIIOJIB30BAHUS TOJMYYEHHBIX 3HAHUN IS TPUHATUS
IPaMOTHBIX PEIICHHUI B CUTYallUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM muiaHe cpemgHero oOmiero oOpa3oBaHUSI MPEAMET «XUMHU
0a30BOTO YpOBHSI BXOJUT B COCTaB NpenMeTHoW obnactu «EcTecTBeHHO-
HAy4YHbIE TIPEIMETHI.

OO6miee uMcno 4YacoB, OTBEACHHBIX JJISI M3YyUYCHHUS] XUMHUH, Ha 0a30BOM
ypOBHE CpeaHero o0Iero oopa3zoBanus, coctasisier 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Hezeno).

Pabouast mporpamma mo XMMHUH MpeAnosaraeT UCIojab30BaHue IUGPOBOTO
M aHaJoroBOro  0OOpynOBaHUA  IIEHTPA  €CTECTBEHHO-HAYYHOM U
TEXHOJIOTUYECKOW HampaBieHHOcTeld “Todyka pocTa”, Tak Kak IMpaKTHYeCcKas
4acTh COJIEpPKaHMsI Yy4eOHOTro TpeaAMeTa YCWICHa MaTepuajbHO-TEXHUYECKOU
6azoit LEHTpa oOpa3oBaHUs “Touka pocra”



COAEP>XAHWVE YHEBHOI O NMPEOMETA
10 KJTACC
OPI"rAHNYHECKAA XMINHA

TeopeTnyecKmne 0CHOBbI OPraHNYecKoi XMMmnm

[IpenMer opraHu4YecKo XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE
B ITOJIYYE€HHH HOBBIX BEIIECTB U MATEPHAIOB. TE€OPUS CTPOCHUS OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
(dbopMyibl OpraHUYecKUX BellecTB. [ 'omosorus, usomepus. XuMUUecKasi CBSI3b
B OPTAHUYECKUX COEAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJuHEHUH (CUCTeMaTuyecKas) U TPUBUAIIbHbBIE
Ha3BaHUS BKHEUILINX MIPEACTABUTENIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W HUX IPEBPALICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJICIMPOBAHHUE MOJIEKYJ OPTraHUYECKHUX BEIECTB, HAONIOJACHHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yrnesogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTaH u 3TaH —
IPOCTEUIITINE TPEJCTABUTEIN aJKaHOB: (M3MYECKUE U XMMHYECKHE CBOWCTBA
(peakiuu 3aMellleHHs U TOpPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAMl. DTUIIEH U MPOIUIICH
— TPOCTEHIITNE MPEICTABUTENN AIKEHOB: (PU3UUYECKUE U XUMHUECKHUE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpATAIlMM, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: crpoeHne, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peakmus MOJIMMEPU3AITUN). [Tonyuenue
CHHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH PsI.
AlLleTWIIEH — TMPOCTEHIIMN TMPEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE  CBOMCTBA  (peakiuu  TUJIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHUE U TPUMEHEHUE.

Apensbl. benzoin: coctas, ctpoenue, GuU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYEHHE U TPUMEHEHHE.
Tonyon: cocmae, cmpoenue, guauueckue u Xumuyeckue ceolcmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NOJYy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJICKAIMMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoObl nepepadoTku HedTH:
MEePEroHKa, KPEKUHT (TEPMUYECKUI, KaTaauTU4yeckuil), nmupoyn3. [IpoaykTel
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAaKOMJIEHHE C OO0pa3laMu IUIAaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKITUU
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOreHONPOU3BOJHBIX, MPOBEACHHE IPAKTUYECKOW pabOThI: MOIydYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUHA IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WMJIM MPOAYKTOB
peakIun).

Kucnopogacoaepykalline opraHU4YecKme CoeanHeHNs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3znueckue M XMMHUYECKHME CBOMCTBA (peakiMy C aKTHUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpUMEHEHHE. BoJopoaHbIe CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeicTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€ CHOUPTHL. OTWICHIVIMKONb W TJIMUEPUH: CTPOEHUE,
duznueckue M XHUMHYECKHME CBOMCTBA (B3aMMOJIEUCTBHE CO MICIOYHBIMU
MeTalJlaMH, KaueCTBEeHHAsl peakilis Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHne rauuepuHa u STUIECHJIUKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [lpumenenue dpenona.

Anpnerunipl U kemowusl. DopManpiaeruj, aleTadbICIHa: CTPOCHHE,
bu3nuecKkrue U XMMUYECKUE CBOMCTBA (PEaKlMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCJIOTBI: CTpOCHHE, (U3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), TI[OJydyeHUe U
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHUCJIOT. Mpblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Cnoxxnble >QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maposnus
cnoxkubiX dpupoB. Kupwel. [wapomus xupos. [IpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapuibl). [Joko3a — TPOCTEHUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcugom meau(ll), oxucnenne aMmmuadHbIM pacTBopoM okcuia cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, MPUMEHEHHE,
ouonoruyeckas posib. @otocunres. OpykTo3a Kak H30Mep IITHOKO3BI.

Kpaxmain u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HeJUtoNIo3bpl.  Du3nyeckne M XUMHYECKHE CBOWCTBA Kpaxmana (THAPOJIU3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPAIICHUIL:
poBe/ieHne, HAOMI0/IEHNE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMM OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuznoM memu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJIEHCTBHUE TIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKHCIIEHHE aMMHA4YHbBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WJIM MPOAYKTAa PEAKIHUH IO H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOMHBIX BEHICCTB WM MPOJYKTOB
peakIun).

A3oTcoieprKaniie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKUCIIOTBI ~ Kak  aM(OTepHbIE  OpPraHWMYECKUE  COCIUHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPEe TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAsT CTPYKTypa OeNKOB. XWMHUYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB
NpU HarpeBaHWH, [IBETHBIE PEAKIIUU OCITKOB.

BbICOKOMOMEKYNSPHbIE COEANHEHUS

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHMIA:
MOHOMED, TIOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHb IMOJUMEPHU3AINH, CPETHSSA
MOJIeKyJIsipHass Macca. OCHOBHBbIE METOJbl CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCIMHEHUI — TIOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITUS.

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUS: SIBJICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, Kiaccudukaius, MepuoguIHOCTb,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MYECKUE BEJIMYUHBI U €IMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TIOJE3HbIE HNCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO IHTAHMS,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TpenapaThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 K/TACC
OBWAA N HEOPI AHNYECKAA XUMWA

TeopeTnyecKne 0CHOBbI XUMUN

XUMUYECKHN »eMEHT. AToM. Sapo aroma, H30TOMBlL. DJIEKTPOHHAs
000J1049Ka. DHEPreTUUeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOHPUTYPAIIHS aTOMOB.

Ilepuomnueckuit 3akoH u llepuoamueckas cucremMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H



[lepuomnueckort cucreMbl xumuyeckux i3neMeHToB JI. WM. MengeneeBa c¢
COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX HMMHU IMPOCTBIX U CIIOKHBIX
BEIIECTB M0 TpyHIaM M MNEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, MOHHAsI, MeTa/uInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTALUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBL.
MaccoBas 10Jis1 BEHIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS YJHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIONIME HA
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas nucconuanus. CuibHbIE W Cia0ble 3JIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaJIbHAsI, IEJIOYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUI:
nemoHcTpanus tadmui «lleproguyeckas cucremMa XMMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUNYECKUX PEIIETOK, HAOII0ICHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIoKEHHE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO WHAWKATOPA, pEaKIuu
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUUECKONW paboThl «BiusHue pa3iIudHbIX
(haKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKLMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUYETHI C MUCIOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

HeopraHnyeckasa Xxmmma

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMuueckux 3memeHToB JI. V1. MennaeneeBa 1 0COOCGHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJI0POAa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune metamio B [lepuoguueckoi cucTeMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOEHHOCTH CTPOEHUS DIEKTPOHHBIX



000s104eK aTOMOB MeTasuioB. O01Me Gpuznueckrue cBoicTBa MeTauioB. CIuiaBsl
METAJUIOB. DJIEKTPOXUMUYECKUN psii HANIPSHKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX META/IOB (HATPUH, KAJIUM, KaJbIIHM,
MarHui, aJTlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OG6rue crocoObl MojydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

ODKCHEPUMEHTAIbHBIC METOJbl U3YyYEHHUSI BEIIECTB M MX IPEBPAIICHUM:
U3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1ad, HaOJIOJCHUE W ONMHUCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BelecTBa UM 00bEMA Ta30B 110 U3BECTHOMY KOJUUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, ©CIIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XNMUA N XN3Hb

Ponbs xumum B o0ecrieueHr SKOJIOTHIECKOMN, SJHEPIEeTHICCKON U TTUIIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB W MaTE€PHUAJIOB: BAXKHEUIINE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUNYECKUE U MUHEPATIbHBIE
yI00pEeHus.

XuMHS U 3J0POBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO HCIIOJIb30BaHUS IPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHuyeckod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSTHH, SBISIOIIAXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MTOHATHS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEPUMEHT, MOAECITUPOBAHNUE, U3MEPEHHUE, SIBJICHUE.

dusznka: Marepus, dHEPrus, macca, aToM, BJIECKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJia, SHEPr€TUYECKU YpPOBEHb,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3HUUYCCKHE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, OJKOcHUCTeMa, Owocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'ecorpadms: mMmHEpaNBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHI.

TexHomnorusi: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJIIypIrusd,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTcpHrajiosB, CEJIBbCKOXO03SMCTBEHHOE
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

MIPOMBIINIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIApPATOB, IIPOU3BOACTBO
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KOHCTPYKIHUOHHBIX MaTepHuaioB, QJICKTPOHHAsA IIPOMBINIJICHHOCTD,
HaAHOTCXHOJIOTHH.
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NAAHNPYEMbBIE  PE3YJIbTATbl OCBOEHUA  YYEBHOIO
NMPEOMETA

OcBoenne yueOHOro mpeamera «Xumusi. ba3oBblil ypoBeHb» Ha ypOBHE
cpemHero  obOmero o0pa3oBaHHWS ~ JOJDKHO  OOCCIEYHTHh  JOCTHIKCHHE
0Oy4aroIMMUCS CIAEAYIOUIMX JHUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
pE3yNbTAaTOB.

NIMYHOCTHDbIE PE3YJIBTATDI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yJlbTaTaM OCBOCHUS
OOyJaroIMMUCS TPOTPaMM CpEIHETro oO0Iero oOpa3oBaHUsS (JTMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HayuyHo-meTonuyeckoi OCHOBOM st
pa3pabOTKH MJIaHUPYEMBIX PE3YyIbTATOB OCBOCHHS IPOTrpamMM CPEIHEr0 OOLIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIIBHOCTHBIM MOJIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS MpeAMeTa «XUMUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHUe OOYYarOUIUMUCS POCCUICKON TI'PaKJAHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LEJICHANIPABIICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYyKH
XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIIMMH LETOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4KMe TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMUsS» JTOCTUTAIOTCS B
€AMHCTBE YYEOHOW UM BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U HWJ€alaMi POCCUHUCKOTO IPakIaHCKOT0 OOLIECTBA, MPUHATHIMU B
oOllecTBE HOPMaMU U NIpaBUJIaMU MOBEACHUS, CIOCOOCTBYIOIIMMH MPOLECCaM
CaMOMNO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yyaroImuxcs.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH IeATEIbHOCTH
oOyyaroluxcst o peanu3alii IPUHATHIX B 00IIECTBE EHHOCTEH, B TOM YHCIIe
B 4aCTH:

1) rpa>xgaHCKOro BOCMMUTaHNA:

OCO3HaHUsI  OOYyYalOUIMMHCS  CBOMX  KOHCTHUTYLHMOHHBIX TIpaB U
00s13aHHOCTEM, yBaXKEHUS K 3aKOHY U IPaBONOPAIKY;

MIPEACTABICHUS. O COLMAIbHBIX HOpPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 3a/a4, BBIMOIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;
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CIIOCOOHOCTH TMOHHMMATh M NPUHUMAaTh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU A TEIBHOCTH;

2) NaTPMOTNYECKOr0 BOCNUTaHWS:

[IEHHOCTHOTO OTHOIIIEHHUSI K HUCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaKEHUsSI K MPOIIECCY TBOpPUECTBA B OOJACTH TEOPUH M MPAKTHYECKOTO
NPUMEHEHUS! XUMHUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh PEe3yJIbTatT
JUIMTENIbHBIX ~HAOJIOACHUM, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOIIEM
aHanu3ze UHGOpPMAMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEUECTBEHHOU XUMUMU;

3) IlyXOBHO-HPaBCTBEHHOI0 BOCMUTAHWS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallUd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUECHTHPYSACh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MOCTYIKH CBOMX TOBAPHUILEH C
MO3UIINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MOCTYTKOB;

4) hopmMmpoBaHNA KyNbTypbl 300POBbA:

NOHUMAaHUsl IIEHHOCTEM 370pOoBOro © 0Oe30MacHoro obpasza >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/IeHrs MpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS LIEHHOCTH TPaBWJI HWHIUBUAYAIBHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUS B CUTYyallUsX, YTPOKAIOIMIMX 370POBBI0O U KU3HU
JIIOJICH;

OCO3HAaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHHUS );

5) TpyaoBOro BOCAUTaHUS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  y4e€0OHO-HCCIIEIOBATEIHCKON
NeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY H3YYEHHIO MPOQECCUil Pa3INMdHOro poja, B
TOM YHMCJIE HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHHON TPaCKTOPHUH
oOpazoBanusi, Oymymieit mpodeccun M peaau3aiui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEHN K XMMUU, UHTEPECOB
1 TOTpeOHOCTEH 00IIecTBa;

6) 3KO/I0rMYECKOro BOCMUTaHUSA:

AKOJIOTUYECKHU I1eJIeCO00PA3HOTO OTHOIICHUS K MPUPOJE, KAK UCTOYHHUKY
CYIIIECTBOBAHMS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MTPOILIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHOW CPEIBI;
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OCO3HaHUs HEOOXOJMMOCTH UCIOJIb30BaHUSI JOCTHKEHUNW XUMUU JJIs
pelIeHs] BOMPOCOB PAIIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEMPUATUS JEHUCTBUN, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATONPUSITHBIE KOJIOTUUECKHE
MOCJIEJICTBUS MPEANPUHUMAEMbBIX ACHUCTBUI U MPEOTBPAILATh UX;

HaJIU4YUS ~ Pa3BUTOTO  OKOJOTMYECKOTO  MBIIUICHUS, JKOJIOTHYECKOU
KyJbTYPBI, OIbITa ACSATEIBHOCTU HSKOJIOTMUECKOW HAMpPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMATIBHOMN
IPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOATH UICOJIOTUU
xeMohoouu;

7) LEHHOCTW Hay4HOr0 MO3HaHWS:

c(hOpPMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHUSl CHeHUPUKH XUMUU KaK HayKd, OCO3HaHUA €€ poiu B
(GbopMHpPOBAaHUK PALIMOHATLHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH 1I€IOCTHOTO
IPEICTaBIICHUS 00 OKPYXKAIOIeM MUPE KaK O €IMHCTBE MPUPOJIbI U YEIIOBEKA, B
MO3HAHWUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEeIIEHUU MPOOJIEM COXpaHECHUS
IPUPOTHOTO PABHOBECHS,;

yOeXKIEHHOCTH B 0COOOM 3HAYUMOCTHM XHMHH JJIi  COBPEMEHHOM
[UBUJIM3AIMKA: B €€ TyYMaHUCTHYECKOM HaINpaBIECHHOCTH W Ba)XHOW POJIU B
CO3JIaHUU HOBOM 0a3bl MaTepUANbHOW KYJIBTYpbI, PEUICHUU TJI00ATBHBIX
npo0sieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOM,
NUIIEBOM U DKOJIOTMYECKOM  O€30MacHOCTH, B Pa3BUTHH  MEIUIMHBI,
o0ecreueHnr yCIOBHUM YCTEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOOB
MO3HAHUA, HCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHaliv3a U OOBICHEHMS SIBICHHI
OKPYXKAIOIIET0 MUpa U TMPOUCXOASAIIMX B HEM H3MEHEHUM, YMEHHUS JeNaTh
000CHOBaHHBIC 3aKJIIOUCHHUSI HAa OCHOBE HAy4YHBIX (AKTOB M HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYECHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HCIOJB30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENLCKON e TeIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYCHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpPECa K  OCOOCHHOCTSAM  TpyJa B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METATNPEOMETHBIE PE3YJIbTATbI

MeranpeaMeTHble pe3yiabTaThl OCBOCHUSI y4EOHOTO MpeameTa «XUMUS»
Ha YpOBHE CpEeIHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pPEHHUS  OOydarouIuxcs
MEXIUCUUILUIMHAPHBIE (MEXTpeaMETHBIC) oOlLIEHayYHbIE NOHSATHS,
OTpa)karolllue IEJOCTHOCTh HAYYHOM KapTHHBI MUpa U cHeuu(UKy METOOB
MO3HAHUA, MCHOJB3YEMBIX B €CTECTBEHHBIX HayKaxX (maTepus, BEUIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (PakT, MPUHLUII, TUIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAONIOJEHHE, H3MEpPEHUE,
AKCIIEPUMEHT U JPYTHE);
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YHUBEPCAIbHbBIE y4eOHbIe NENCTBUS (mo3HaBaTeIbHbBIE,
KOMMYHUKATHBHBIC, PpETyJATUBHBIE), oOecrneuuBaroue (GopmMupoBaHue
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLIUATTBHON KOMIIETEHIIUU O0YyYarOIINXCS;

CIIOCOOHOCTH o0y4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXIUCUUILUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEPCAIbHBIC
yueOHbIE IeUCTBUS B TO3HABATENILHON U COLMATILHOMN MpPaKTHKE.

MeranpenMeTHbIE PE3YJIbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMU  [1O3HABATEIbHBIMA, KOMMYHHKATUBHBIMU M  PETYJISITUBHBIMU
JIEHCTBUSIMHA.

OBna,qume YHUBEPCa/IbHbIMUA yL-IeﬁHbIMVI NMo3HaBaTe/IbHbIMU
NEeNCTBUAMWA:

1) 6a30Bble /IOrMYecKme AeNCTBUS:

CaMOCTOSATENbHO  (OopMyJIHpOBaTh M  aKTyaIM3UpoOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENENIATh LIENH AEATEIBHOCTH, 3a/aBas NapaMeTpbl U KPUTEPHUH HX
NOCTUKEHUS, COOTHOCHUTH PE3YIbTaThl JEATEIIBHOCTH C IOCTaBJIECHHBIMU
LEJISIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUI MPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISATh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTAaHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATUS JIJIsi OOBSICHEHUS OTICIBHBIX (DaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUA M KPUTEPUHU IS KiacCU(UKAIIMM BEIIECTB H
XUMUYECKUX PEAKIIN;

YCTaHABIIMBaTh TMPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYXJACHUS (UHIYKTUBHBIC, JCIYKTUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

OPUMEHSTh B  MPOLECCEe IMO3HAHUS, UCHOJb3YyEMblE B  XHUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBHIBATH  MOJIEIbHBIC
OpPEACTaBICHUS — XUMHUYECKHMH 3HAaK (CUMBOJ) 3JIEMEHTa, XHWMHYECKas
dbopmyrna, ypaBHEHHE XHUMHYECKOM pEaKIUu — TPU PEIICHUH YIEOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 33Ja4, TPUMEHSITh HAa3BAHHBIE MOJICJIbHbBIC
NPEACTABICHUS [ BBIABICHUS XapaKTEPHbBIX MPU3HAKOB U3YyYAaE€MbIX BEILECTB
Y XUMUYECKUX PEAKLIUH.

2) 6a30Bble nccnegoBaTe/bCKMe AeNCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKiuii;

dbopMmynupoBaTh 1M W 33Jadyd  UCCIEOBaHUS, HCIOJIh30BaThH
MIOCTABJICHHBIE M CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W MPOBEACHUS
VYCHHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOIIOJaTh 3a
XOJAOM  MPOILECCAa, CAMOCTOSITEIBHO  MPOTHO3UPOBATH €Tr0  Pe3yJIbTar,
dbopmynupoBath O00O0OIIEHNUS ¥ BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
PE3YNbTAaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
JESATETLHOCTH, MPOSIBISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
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MOMCKY METOJIOB PEILICHUS MPAKTHUYECKUX 3a/lad, NPUMEHEHHIO Pa3IuYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ MHopMaLneil:

OPUEHTHUPOBAThCS B PA3IMUYHBIX HCTOYHHMKAX HHPOpManuu (Hay4yHO-
HomyJsipHasi JIdTepaTypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIC MOCOOMS,
pecypcbl UHTepHeTa), aHAIM3UpOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popm
NpEICTaBIICHUs,  KPUTHYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTh
HEMPOTUBOPEUYUBOCTD;

(bopMyIHpOBATH 3aIIPOCHI U IPUMEHSThH Pa3IUYHbIE METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM Ui BBIMOJHEHUS YYeOHBIX 3a7ad
onpenenEHHOro TUIA;

npuoOpeTaTh OMBIT MUCIOJb30BaHUS UHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYI0 (OpMY TpPEICTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3bIK B KauyeCTBE CpeACTBa Npu paboTe ¢
XUMUYECKON HH(OpMaIuen: NpUMEHSITh MEXIpeAMEeTHbIe (punyeckue u
MaTEeMaTU4YeCKue) 3HAKU W CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M TMPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OB]'I&,D,GHI/IG YHUBEPCa/IbHbIMA KOMMYHUKaTUBHbLIMUA |El,(?l‘/JICTBl/IFIMl/IZ

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXJZaeMOW TeMbl B XOJ€ Juayiora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (GOPMYIUPOBATH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITHLHOCTH,
MOJIYYCHHBIX CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IMPHU
BBITIOJIHEHUA ~XMMHUYECKOTO JKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
MCCJICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PeaIM3aIlui yueOHOTO IPOEKTa U
(dbopMyIHpOBaTh BHIBOJBI MO pe3yabTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHUS TO3UIUI B X0J1e 00CYX ICHUS U OOMEHAa MHEHUSIMH.

OBnajieHNe YHUBEPCaSIbHbIMU PErYNSTUBHbLIMU ENCTBUSAMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSTeIbHOCTD, OMpeesisi e€ IeNu W 3aJaud, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH TMpEJIaraéMblii aJTOPUTM JIEUCTBUM TPHU
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3aja4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO WX pEIMICHHs] ¢ YYETOM MOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTHU HA  OCHOBE
caMoaHaJIM3a U CaMOOIICHKH.

NMPEOMETHbBIE PE3YJIbTATbI

10 KNNACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpPA, POJM XWMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (OPMHUPOBAHWW MBIIUJICHUS ¥  KYJIbTYypbl JIUYHOCTH, €&
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(YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOIWMOU IJIsl pelIeHHs] MPaKTUIECKUX
3aa4 M DKOJIOTUIECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
IPUPOJTHOM Cpesie;

BJIAQJICHUE CHUCTEMONM XHMMHYECKUX 3HAHHWH, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIONINE TMOHATHS (XMMHUYECKUW DJIEMEHT, aTOM, JJICKTPOHHAas
o0oJlouka aToma, MOJEKyJa, BaJCHTHOCTh, AJIEKTPOOTPHIIATEIHLHOCTS,
XUMHYECKas CBS3b, CTPYKTypHas Qopmyna (pa3BEpHyTas W COKpamEHHas),
MOJIb, MOJISIpHas  Macca, MOJSPHBIA OO0BEM,  YIICPOAHBIH  CKEJIET,
(GyHKIIMOHATIBHAS TPYINa, paadKall, U30MEpUS, HU30MEphl, TOMOJIOTUYECKUI
psii, TOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOJ U a30TCOJEPKAIINe COCAMHCHHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COCTUHEHU);
TCOPHUU U 3aKOHBI (TEOPHs CTPOCHHsI OpraHndecKkux BemiectB A. M. bytieposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XVUMHAH, MHPOBO33PCHUSCKHE 3HAHUA, JCKAIFe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTH W CHUCTEMHOCTH XUMHYCCKHX SIBICHUH, (aKTOJIOTHUECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH U OE30MaCHOM HCMOJIb30BAHUU
BOXHEUIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATETLHOCTH
YEJIOBEKa,;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIEC MTPU3HAKU TOHSITHH,
yCTaHABJIMBATh MX B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE MOHSITHS
IIPY ONIMCAHUU COCTaBa, CTPOEHUS U IPEBPAILICHUM OPraHUYECKUX COCAMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI)
dbopMyn OpraHMYecCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
M3TOTABJIMBATH MOJICIIM MOJIEKYJI OPTaHUYECKUX BEILECTB JIJISl UJTIOCTPAIIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpPeACIIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOAOPOJIbI, KUCIOPOJ W a30TCOJAEpKAIIHe
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIC COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoit HomeHkiarype (IUPAC), a Takxke mpuBOAUTH TPUBHUAIBHbBIE
Ha3BaHUS OTNIETBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOJb, TTUIEPUH, (heHoI, popmManbaeru, aleTaibAerul, MypaBbuHas
KHUCIIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAsl KHCIIOTA,
TII0K03a, (GPYKTO3a, KpaxmaJl, IeJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENSATh BUIbI XUMHUYECKON CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATH TOJIOKEHHUSI TEOPUH CTPOCHUS
opranuveckux BemectB A. M. byrtiepoBa myis oOBACHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUSA;, 3aKOH COXPAHECHHS MAaCChI
BEIIECTB;

chOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nUecKkrue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENICH Pa3IMYHBIX
KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, dTWICH, MPOIUJICH, alleTUJICH,
Oyramuen-1,3, metmnOyraauen-1,3, 6€H30/1, METaHOJ, TAHOJ, YTUJICHTIUKOb,
rIMIepyrH, GeHo, areTalbIeTH ], MypaBbUHAS U YKCYyCHAsl KUCIOTHI, TJIFOK03a,
KpaxMmaji, [eJUTI0JIo3a, aMHUHOYKCYyCHasi  KHUCJIOTa),  WIUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;
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c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh HWCTOYHUKH
YTJIEBOJIOPOTHOTO ChIpbS (HE(PTh, MPUPOJHBIA Ta3, yrojb), CHOCOOBI HUX
nepepaboOTKU U MPAKTUUECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHH IIPOBOJMTH BBIYMCICHHUS IO XHUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEéMa, KOJUYSCTBA UCXOJHOTO BEIIECTBA WIIM MIPOIYKTA
peakIuy IO H3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB MJIM MIPOYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHHUM BJIAJICTh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/IaX HAYYHOTO MTO3HAHUSI, UCTIOJIb3YEMBIX B XUMUHU MIPU U3YYEHUH BEIIECTB
U XUMUYECKHX  sIBJeHUM  (HaOJIOJIGHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJIb30BaTh CHUCTEMHbBIC XHMHUYECKHE 3HAHUA IS
NPUHITUA PEUICHU B KOHKPETHBIX >KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcoOOJIOJaTh  MpaBujia  IOJIH30BAHUS
XUMHUYECKOM TIOCYJION M J1TabopaTOpHBIM OOOpYAOBaHHMEM, a TakKe MpaBuia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHUIO
Ja00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
SKCIIEpUMEHT (MpEBpaIllCHUs] OpPraHMYEeCKUX BEIIECTB INIPU HarpeBaHUH,
MOJIy4YeHUE OHTUJICHA U HW3YyYEHUE €ro CBOMCTB, KAayECTBEHHBIC PEAKIIUU
OPraHUYeCKUX BEIECTB, JCHATypalus OCIKOB MNpHU HArpeBaHUH, IIBETHBIC
peakiuyu OeTKOB) B COOTBETCTBUHU C MpaBWIaMU TEXHHUKH O€30MMacHOCTH IIPHU
oOpallleHUH C BEIIeCTBaMHM U JIa0OpaTOPHBIM O00OpPYIO0BAaHHUEM, IPEACTABIATH
pe3yabTaThl XMMHYECKOTO JKCIEepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PpEAKIMA Hu (HOPMYJIHUPOBATh BBHIBOJBI HAa OCHOBE JTHX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMUUYECKYIO
uH(popMaIMIo, IOJIyYaeMyl M3 pa3HbIX HMCTOYHHUKOB (CpeJCTBa MAacCCOBOM
uHpopmaruu, IHTepHeT U ApyTrHX);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJaTh TIpaBWJIa  DKOJOTHUYECKH
11eJ1eco00pa3HOro TOBEACHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B ICIAX
COXPaHEHHUsI CBOETO 3JI0POBbS M OKPYKAIOIIECH MPUPOIHOM CPEIbI, OCO3HABATH
OTNACHOCTh BO3JICMCTBUSI HA KMBBIE OPraHU3Mbl ONPEICIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMAas cMbIci mokaszarens [1JIK, moscHaATh Ha mpuMepax CIocoObI
YMEHBIIEHUSI W MPEAOTBPAICHUS HUX BPEAHOTO BO3JICHCTBUSI Ha OpPraHU3M
YEeJI0BEKa;

JUISL 00YYAIOIIMXCS ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIICCTB M
XUMHUYECCKUX SIBICHUM;

JUIS CIICTIBIX W CIAOOBHAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHucTeMy oOo3HaueHuit JI. bpailns nmma  3amumcu
XUMHUYECKUX (OpMYIIL.

11 K/TACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOImass U HeopraHudeckas
XAMUS OTPaXaroT:

cq)opMI/IpOBaHHOCTL MPEACTABICHUN: O XUMHYECKOH COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOM KAPTHHBI MHpA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIIEHUS ¥  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOMMMOW [JISl PEIICHHS] TPAKTUYECKUX
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3a71a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO H
MIPUPOIHOM Cpelie;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYECKHH 3JIEMEHT, aToM, U30ToII, S-, p-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, DJJICKTPOOTPHUIATEIBHOCTD, CTEINEHb OKHUCJICHHUS, XHUMHUYECKas
CBsI3b (KOBaJIEHTHAs, MOHHAs, METaJUTMYECKasi, BOJOPOIHAS ), KPUCTATTMYECKAsI
pELIETKA, TUIIBI XMMUYECKUX PEAKIIUM, paCTBOP, AIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAsA JTUCCOIMALINS, OKHUCIMTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUUYECKON peakIMu, XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuanuu, nepuoandyeckuii 3akod . 1. Menneneesa,
3aKOH COXpPaHEHHUs MAaCChl BEHIECTB, 3aKOH COXPAHEHUS W MPEBpalICHUS
SHEPruu NMPU XUMHYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUMYECKHUHN S3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIKAlMe B OCHOBE IOHMMaHMS
NPUIMHHOCTH M CHCTEMHOCTH XHMHMYECKUX SIBJICHUU, (HaKTOJIOTHICCKHE
CBEJICHHS O CBOMCTBax, COCTaBe, MOJYYCHHU W OC30MaCHOM HCMOJIb30BAHUHU
BOKHEHUIIIMX HEOPTaHUYCCKHUX BEIICCTB B OBITY U MPAKTUUYCCKOU JEATCIBHOCTH
YeJI0BCKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC NMPU3HAKKU TOHATHUH,
yCTaHABJIMBaTh MX B3aMMOCBS3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHATHS
IIPY ONHUCAHWHA HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYI0 CUMBOJIMKY IS
coctaBiieHHss (OpPMYJI BEHIECTB MW YPaBHCHHH XUMHUYECKHX PEaKIIHH,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIeCTB (yrapHbIN ra3, yrieKuCIbli ra3, aMMHaK,
raméHasi U3BeCTh, Herali¢Hasi U3BeCThb, IUThEBAs COJIa, MIUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHUM ONPEACNIATh BAJICHTHOCTh M CTCICHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX Pa3JIMYHOTO COCTaBa, BUJ
XUMHUYECKOW CBs3U (KOBAJ€HTHAs, MOHHAs, METAJJIMYecKas, BOJOpPOJHAas) B
COCIMHEHUAX, THUIl KPUCTAUIMYECKOM PEMIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTHYECKAs ), XapaKTep CPeabl B BOTHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHU;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJINBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO WX COCTaBY K OMNPENeIEHHOMY KiacCy/Tpyrime
coeMHEHU (IPOCThIE BEIIECTBA — METaNIbl M HEMETaulbl, OKCH/IBI,

OCHOBAHMS, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOTUYECKOTO 3aKOHA

N. MengeneeBa W JEMOHCTPUPOBATH €ro CHUCTEMATH3UPYIOIIYIO,
OOBSCHUTENFHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73yieMeHTOB |—4 mnepuonoB Ileproanyueckoil CHCTEMBI
xuMuueckux snementoB JI. M. MennenceBa, UCHOIb3ysl MOHATHS «S-, P-, d-
ANIEKTPOHHBIE  OpOUTATINY, «QHEPreTUYECKUE  YPOBHUY, OOBSCHSITH
3aKOHOMEPHOCTH HW3MEHEHUsS CBOMCTB XWMHYECKHUX DJJIEMEHTOB H UX
COCMHEHUN MO MepHuoaam U rpynnaM llepuoanueckor CUCTEMbl XUMUYECKUX
sanemenToB [[. 1. Mennaeneena,;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T€HETUUYECKOW CBSI3U MEXKYy HEOPTraHUYECKUMU
BELIECTBAMHU C IOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
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c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATh XUMUUYECKUE PEAKITUH T10
Pa3JIMYHBIM TIPU3HAKaM (YHCITY U COCTaBy PEarupyroliux BEIIECTB, TEINIOBOMY
addeKTy peakiuu, N3BMEHEHUIO CTETICHEH OKUCIICHHS JIEMEHTOB, 0OpaTUMOCTH
peaKIuy, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTABIIATh YPABHEHUS PEAKIIUNA Pa3TMIHBIX
TUIIOB, TIOJHBIE W COKpalIEHHbIC YypaBHEHHUS peakIMid HOHHOro OOMEHa,
YUYUTBIBAS YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT /10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ~ TyTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pPacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIMHA IOCPEACTBOM COCTABJICHUS AJIECKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOpPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKOM peakuu OT Pa3IudHbIX (PaKTOPOB; XapaKTep CMeEIIeHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIITHETO BO3ICUCTBUS (IIPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIECCHI,
JIeJKAIME B OCHOBE MPOMBIIIICHHOTO MOJYyY€HUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTH IMPEACTABICHUH 00 OOIIMX HAYYHBIX IMPUHIIUIIAX W
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBas J0JIs BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOIIICHUH Ia30B
Ipu  XUMHUYECKMX pEaKIMIX, MacChl BeEIIecTBa WM 00BEMA Ta3oB IO
U3BECTHOMY KOJMYECTBY BeIlIECTBa, Macce WIM O00bEMY OJIHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BEIIECTB, IIPEBPAICHUS M1 COXPAHEHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJIOMAaTh  TpaBUja  IOJIH30BAHHS
XUMHUYECKON TIOCY/IOM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUM IIJIAHUPOBATh M BBIMOJHATh XUMHUYCCKUN
AKCIIEpUMEHT (Pa3yioKeHHUE MEePOKCH/Ia BOJOPOJia B MPUCYTCTBUHU KaTaanu3aTopa,
ONpENIEIICHUE CpPEllbl PACTBOPOB BELIECTB C IMOMOIIBI YHHBEPCAIBLHOIO
WHIWKATOpa, BIHMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KaueCTBEHHBIE peaKIuyd Ha CcynbQar-,
KapOoHAaT- M  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHHM C TIpaBWJIAMH TEXHUKH OC30MAaCHOCTH TpH OOpalleHuu C
BCIIECTBAMU M J1a0OpaTOPHBIM OOOpPYJAOBaHHUEM, NPEACTABISATH PE3YIbTaThI
XUMHUUYECKOTO JKCIEeprUMEHTa B (hopMe 3alucH YpPaBHEHHH COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpPOBaTH BHIBOJIBI HA OCHOBE ATUX PE3YJIhTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMUUYECKYIO
uH(opMaIMio, TONy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, MTHTEpHET U JpYyTuXx);

chOpPMHPOBAHHOCT, YMEHUW COOMIOJATh TpaBUjia  DKOJOTUYECKU
L[e1eCO00Pa3HOro MOBCACHUsS B OBITY M TPYLOBOW [ESTEIBHOCTH B LEISX
COXPAHEHHUsI CBOCTO 3J0POBbsl U OKPYIKAIOIICH MPUPOIHON CPEABI, OCO3HABATH
ONAaCHOCTh BO3JICHCTBUSI Ha >KUBBIE OPTraHU3Mbl OIPEEIEHHBIX BEIIECTB,
moHnMas cmbic  Tokazatens [IJIK, mosicHATP Ha mpuMepax CIOCOOBI
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YMEHBIICHUSI W MPENOTBPALICHUS HUX BPEIHOIO BO3IAEHCTBUS HAa OPTraHU3M
YEJI0BEKA;

JUTsl OOYYaIOIIMXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CHENbIX W CIA0OBUASAIIMX OOYYaloIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuit JI. bpailns ngma  3anucu
XUMHAYECKUX dbopmy.
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TEMATVYECKOE NMN/1AHNPOBAHUE

10 K/TACC
KosimyecTBo 4acoB Wcnonb3oBaHune
No LMpoBoro un
) ONEeKTPOHHbIe aHanorosoro
HaumeHoBaHWe pa3zaenos v (undhpoBble) 06opyA0BaHMS

LN I Beero KoHTponbHble | TNpakTuyeckue 06pasoBaTENbHbIE LieHTpa

/ paboTbl paboTbl pecypehI ECTECTBEHHO-

n Hay4HOW 1
TEXHOM0rMYeCKom
HarnpaB/IeHHOCTeN

“Touka pocta”

Pasgen 1. TeopeTuyecKmne 0CHOBbI OPraHMYecKon XMmMmm

Hudposas
nabopaTopus
[TpenmMeT opraHnyecKo XUMUH. bubnuoreka Releon ¢
1.1 | Teopwus cTpoeHUs] OpraHUYECKUX 3 LIOK https://mysch | naruukom pH.
coenuHeHuit A. M. Byrieposa ool.edu.ru/ Jarauk
ONTUYECKOU
IUIOTHOCTH.
Hroro no pazaeny 3
Pasgen 2. Yrneesofopoabl
[IpenensHbIE YIIIEBOIOPOIBI — bubmoteia
2.1 2 LIOK https://mysch
TRarb! ool.edu.ru/
2.2 | HenpenenbHbIE YTIEBOIOPOIBI: 6 1 bubnuoreka Hudposas
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

QIIKEHBI, aJTKaIUCHBI, aTKUHBI LIOK https://mysch | nabGoparopus
ool.edu.ru/ Releon ¢
JTATYNKOM
BBICOKOM
TEMIIePaTyphI
bubnmnoreka
2.3 | Apomatuyeckue yrieBoa0pOIbl 2 LIOK https://mysch
ool.edu.ru/
IIpupoaHbBIE HCTOYHUKH bubnuoreka
2.4 | yIJIEBOJOPOJIOB U UX 3 1 LIOK https://mysch
nepepadboTKa ool.edu.ru/
Hroro no pazgeny 13
Pas,u,en 3. Kl/lcnopo,qco,qepmau.l,me opraHn4yeckme coeanHeHnA
Hudposas
nabopaTopus
Releon ¢
bubnuoreka JaTYNKOM
3.1 | Cnuptsl. ®enon 3 LIOK https://mysch | BbIcoko#
ool.edu.ru/ TEMITEPaTYPhI,
JaTYNK
AJIEKTPOIPOBO/I-
HOCTH.
nudposas
Anpneruasl. Kap6oHOBBIE bubmmorera JLIIa6(1(;f)aTopI/IsI
3.2 7 LIOK https://mysch
KUCT0ThI. ClloKHbBIE 3PUPBI Releon ¢
ool.edu.ru/
natyukoM pH
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hudposas

bubauoreka ABonaTo
i TOPHUSI
3.3 | VYraeBomsr 3 LIOK https://mysch patop
Releon ¢
ool.edu.ru/
natyukom pH
Hroro mo pazneny 13
Pasfen 4. A30TcoaepXKalliMe OpraHMyecKme CoeJMHeHNS
bubanoreka nual/?;pZTBzﬂna
4.1 | Amusbl. AMUHOKUCIOTEL. belku 3 LIOK https://mysch Relegn . p
ool.edu.ru/
nmarunkom pH
Hroro mo pazneny 3
Pa3nen 5. BbICOKOMONEKY/IAPHbIE COefMHEHNA
ITnactmaccel. Kayuykn bubmorexa
5.1 AV 2 ITOK https://mysch
Bonokna
ool.edu.ru/
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB 4

[10 [TIPOT'PAMME
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11 KJTACC

No KonnyecTtso YacoB Vicnonb3oBaHue
} 3NeKTPOHHble | LMKPOBOro 1
HavmeHoBaHVie pa3zfenos 1 (uncpoBbIe) aHaJiorosoro
n KoHTposbHble | [NpaKTnyeckue obopynoBaHUA LieHTpa
Tem nporpamMmbl Bcero obpasoBartesibH .
/ pa6oTbl pa6oTbl eCTeCTBEHHO-HayuHOl U
n bI€ PECYpChI TeXHOMOrNYECKOVA
Hal'lpaBJ'IEHHOCTem
“Touka pocTta”
Pa3gen 1. TeopeTUyecKmne 0CHOBbI XMNU
CTtpoeHre aTOMOB.
Ilepuonuueckuii 3aKOH U bubanoreka
1.1 | Ilepmommuueckas cucrema 3 LIOK https://mys
XUMHUYECKHX dyeMeHToB J]. U. chool.edu.ru/
Menneneena
bubnuoreka Hudposas nadboparopus
Crpoenue BeniecTsa.
1.2 4 IIOK https://mys | Releon ¢ naraukom
MHuoroo6pasue BemecTB
chool.edu.ru/ BBICOKUX TEMIIEpaTyp
Hudposas nadboparopust
bubnuoreka Releon ¢ gatuynkom
1.3 | Xumuueckue peakuuu 6 1 1 LIOK https://mys | BbICOKHX Temmeparyp ,
chool.edu.ru/ natuuk pH, naTank
ANEKTPOTIPOBOTHOCTH.
Hroro no pazgeny 13
Pa3gen 2. HeopraHnyeckasa xmmus
bubnunoreka udponas nadboparopus
2.1 | Meramisl 6 1 Hugp patop

LIOK https://mys

Releon ¢ natumkoMm
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AIIEKTPOTIPOBOTHOCTH.

bubanoreka

Hudposas nadoparopus

22| H K https://my:
CMETATIH o 1o silfmys Releon ¢ natunkom pH.
chool.edu.ru/
CBs3b HEOPraHUYECKUX U bubmorexa
2.3 P 2 LIOK https://mys
OPraHNYECKHX BEILECTB
chool.edu.ru/
Hroro no pasneny 17
Pasgen 3. XMns v XXnsHb
En6mmorexa Hatuuk pH. JlaTunk
KOHIICHTpaIUU
3.1 | Xumus v Ku3Hb 4 LIOK https://mys HerTpat
chool edu.ru/ MOHOB(MYJIbTUIATIUK
- Xum-1)
Hroro no paszueny 4
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME
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NOYPOYHOE NMNJ1IAHNPOBAHUE

10 KJTACC
Ne KonwnyecTtso 4acoB
ONEKTPOHHbIE
Jarta LUnppoBbIe
n | Temaypoka
/ yp Bcero KO6HTp0anble |_|p6aKTVI‘-IeCKl/Ie N3yyeHn4d o6pasoBaTeanb|e
paboThbl paboThbl pecypch
n
BBoanslii nHCTpYKTaX 1o Th
npu paboTe B KabuHETE
PP 1 bubnuorexa
XUMHHU. €AMCET
1 P . ) 1 LIOK https://myschool.e
OpTraHn4€CKOU XMMHUH, €€ du ru/
BO3HUKHOBEHUE, Pa3BUTHE U =
3HaYCHHE
Teopust crpoeHus
P P N bubnuorexa
OpPraHn4dYcCKnuX COCAMHCHUN
2 Ap M. E . 1 IIOK https://myschool.e
.M. JepoBa, eé
yriep du.ru/
OCHOBHBIE MOJIOKEHUS
IIpencraBnenue o
KJaccuukranum
OpPraHUYECKHUX BEILECTB. bubnmnoreka
3 Homenkmnarypa 1 OK https://myschool.e
(cucremaTuydeckas) u du.ru/
TPUBUAIbHBIC HA3BAHUS
OpTraHU4YCCKUX BCIICCTB
AJKaHBI: COCTaB U CTPOCHHUE, bubnmnoreka
4 . 1
TOMOJIOTHYECKUM PST OK https://myschool.e
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du.ru/

MeTtaH u 3TaH —

Bbubanoreka

5 NPOCTEUIIINE PECTABUTEIIN HOK https://myschool.e
aJIKaHOB du.ru/
A S bubnuoreka
JIKCHBI: COCTaB U CTPOEHUE,
6 . p IHOK https://myschool.e
CBOMCTBa
du.ru/
DTHIICH U TIPOITHJIEH — bubanoreka
7 MpOCTEiIne MpeICTaBUTENN HOK https://myschool.e
aJIKEHOB du.ru/
IIpakTuueckas padora Ne 1.
ﬁ P bubnuoreka
«Ilonmydenue sTuIeHA U
8 Y . LHOK https://myschool.e
U3YYEHHUE €r0 CBOWCTBY
du.ru/
Nuctpykrax no Th
Ankanuensl. byranuen-1,3 u
5 13 bubnuorexa
MeTunoyraaueH-1,3.
9 ytaa IHOK https://myschool.e
[TomyueHue CHHTETUYECKOTO du.ru/
Kay4qyKa ¥ PE3UHBI E—
AJIKMHBI: COCTaB U
OCOOCHHOCTH CTPOCHUS, bubnuorexa
10 TOMOJIOTHUECKUHN PSII. LOK https://myschool.e
AleTHIIeH — TPOCTEUIINI du.ru/
MIPEJICTAaBUTEb AJTKHHOB
1 Boruncnenus mo ypaBHEHHUIO
XUMHUYECKON pPEeaKInu
12 | Apensl: 6eH301 U TONYO. bubnuoteka
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TOKCUYHOCTH apEHOB

IHOK https://myschool.e

du.ru/

I'eneTuueckas cBSI3b

bubnuoteka
13 | YHICBOAOPOAOB, IHOK https://myschool.e
IPUHAJIEKALINX K duny/
pa3IMYHbIM KJ1accaM
IIpupoaHbIE HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN bubnmnoreka
14 | ra3 u nomytHbIe HETIHBIC LIOK https://myschool.e
rasbl, He)Th ¥ IPOIYKTHI €& du.ru/
nepepaboTKu
IIpupoaHbIE HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN bubnmnoreka
15 | ra3 u nomytHbie HEDTIHBIC LIOK https://myschool.e
rasbl, HeTh ¥ MIPOTYKTHI €€ du.ru/
nepepadoTKu
KonTponbhas padora Ne 1
16 | mo pasmeny
«YTIEeBOIOPOIBI»
Anamms k.p. Ne 1.
HpeI[GJIBHEIG OJIHOATOMHBIE bubmorexa
17 ITOK https://myschool.e
CIUPTHI: METAHOJI U ATAHOJL. du.ru/
Bonoponnas ca3b -
MHOroaToMHsbI€ CIIUPTHI: bubmorexa
18 IIOK https://myschool.e

OTUJICHITIMKOJIb U TTIMLHECPHUH

du.ru/
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DeHOoII: CTPOCHUE MOJIEKYJIBI,

Bubanoreka

19 | ¢usnyeckue u XuMHYECKUE LIOK https://myschool.e
CBOWCTBA, IPUMEHCHHE du.ru/
A o bubnmoreka
TBACTUABL: (HOPMaThICTH]T
20 p IHOK https://myschool.e
U aneTanbAeru. AIeToH du.ru/
OIHOOCHOBHBIE TIPEIETBHBIE bubnuorexa
21 | kapOOHOBBIC KHCIIOTHI: LIOK https://myschool.e
MypaBbUHAS U YKCYCHAsI du.ru/
ITpaxTrueckas padota Ne 2.
é) . P bubnuortexa
«CBoticTBa pacTBOpa
22 . P P IHOK https://myschool.e
YKCYCHOHM KHCIOTBI» duru/
Uuctpykrax mo Th '
CreapuHOBas U OJICMHOBAs
bubnuorexa
KHCJIOTHI, KaK
23 ITOK https://myschool.e
MIPEJICTAaBUTEIIHA BBICIIIAX du.ru/
KapOOHOBBIX KUCIIOT -
Mpbi1a Kak COJIA BBICIITUX
24 | xapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ICHCTBUE
CrnosxHble 3(hUpBI KaK
Pup 5 bubnmnoreka
MIPOU3BOTHBIC KAPOOHOBBIX
25 p p IHOK https://myschool.e
KHUCJOT. ['MaposIn3 CI0KHBIX du.ru/
3¢upos =
26 Kupst: runponus, bubnmnoreka

IIPUMEHEHNE,

IIOK https://myschool.e
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Ouoaoruueckas poJib KUpPOB

du.ru/

YFJ'ICBOI[BII COCTaB,

KJIaCCH(UKAIHUSI. bubnmoreka
27 | Baxnelme npeacTaBUTENH: LIOK https://myschool.e
TIII0K03a, GpyKTO3a, du.ru/
caxaposa
28 Kpaxman u neimnosnosa kak
MPUPOJTHBIC TTOJTUMEPBI
Kontposnbnas padora Ne 2 o
og | Pasaeny
«Kucnopoaconepxaine
OpPTaHHYECKUEC COCTUHEHUS
bubnmnoreka
Ananu3s k.p.Ne 2 AMuHBI:
30 P IHOK https://myschool.e
METWJIAMUH Y aHWJIUH
du.ru/
AMUHOKHUCIIOTHI KaK
amM(pOTepHbIE OpPTaHHYECKHE bubnmnoreka
31 | coeguHeHus, ux IIOK https://myschool.e
OMOJIOTHYECKOE 3HAYCHHE. du.ru/
IlenTnaer
benku kak npupoHbie bubnmnoreka
32 | BBICOKOMOJICKYJISIPHBIC LIOK https://myschool.e
COEIMHEHUS du.ru/
OcCHOBHBIE TIOHATUS XUMHH
33 | BBICOKOMOJIEKYISAPHBIX

coenuaeHnii. OCHOBHEIE
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METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHenui. [1macTMacckl,
Kay4dyKH, BOJIOKHA

NrtoroBas KOHTpOJIbHAS

34 | pabora 3a Kypc 1
“Opranuueckas Xumus”
OBIIEE KOJIMYECTBO
YACOB I10 [IPOFPAMME 34
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11 KJTACC

Ng

~

Tema ypoka

KonnyectBo 4yacoB

Bcero
paboThl

KOHTpOnbHbIe

lNpaKTnyeckue
paboTbl

Jata
N3yyeHuns

ONEKTPOHHbIEe

LnppoBbIe
obpaszoBaTe/ibHble

pecypcbl

XUMHAYECKUI J1eMEHT. ATOM.
DnexkTpoHHas KOH(Urypanus
aTOMOB

Ilepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHUYECKuX 3jiemeHToB 1. 1.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX JIIEMEHTOB U
WX COCTUHEHUH 110 TPyIIaM U
nepuoaaM. 3HaUCHUE
NEePUOINYECKOT0 3aKOHA U
CHCTEMbl XUMUYECKHX 3JIEMEHTOB
J.. Menneneesa B pa3BUTUU

HayK{

Crpoenue BeniecTBa. XuMHUUYECKast
CBA3b, €€ BUIbl; MEXaHU3MBI
00pa30BaHMs KOBAJIEHTHOW CBS3H.

34




Bonopoanas cBsi3b

BanenTHOCTSE.
DNEeKTPOOTPULIATETLHOCTD.
CreneHn okucieHus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsatue o AUCIICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUIHBIC
pactBopsl. MaccoBas 10
BEIIIECTBA B paCTBOPE

Knaccudukanus 1 HoMeHkIaTypa
HEOPraHWYECKUX COCIUHEHUM.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaeckux
peakuil B HEOPraHU4YECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHUs U MPEBPALLECHUS
SHEPTUH NPU XUMUYECKUX
peakuusx

Ckopoctb peakiuu. O6paTuMbie
peakuuu. XUMHUYECKOE
paBHOBECHE

10

ITpakTuyeckas paGora Ne 1.
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«BrusiHUE pa3mUYHBIX (AKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peakumn»

11

DNeKTpoNUTHYECKast
mucconmanud. Iloaarue o
BOJIOpOIHOM Toka3artese (PH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEILECTB

12

OKHUCIIUTEIIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.
[TonsiTrie 00 3MEKTpOIIH3E
pacIuiaBoB U pacTBOPOB CoOJIcH

13

Kontposnbnas paboTta mo pazaery
«Teoperndeckrie OCHOBBI XUMUM»

14

MeTtannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHUYECKUX djieMeHToB /I, 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O0mue
(u3nuecKkre CBOMCTBa METAIIOB

15

CrutaBbl METAJIJIOB.
DNEKTPOXUMHUYECKUN Psilt
HanpsHKeHUH MeTaljioB

16

XHWMHYECKHUE CBOMCTBA
BAXHEHIINX METAJUIOB (HaTpui,

36




Kalui, KaJlbIluii, MarHHi,
AITIOMUHUNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUU

18

XUMUYeCKHEe CBOMCTBA IIUHKA,
J)KeJle3a U UX COeIUHEHUN

19

[IpakTuueckas padorta No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtauis"

20

Hemeramiel, ux monoxeHue B
Ilepuonuueckoi cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenaeneeBa 1 0COOEHHOCTHU
CTPOEHUS ATOMOB

21

du3nyecKue CBOMCTBA
HEMETAJUIOB. AJIOTPONIUS
HEMETaIlJIOB (Ha mpuMepe
KHCII0po/ia, cephl, hocdopa u
yriiepoa)

22

XHUMHYECKHE CBOMCTBA T'aJIOTEHOB,

CCPBI U UX COE€IUHEHUI

23

XHUMHUECKHE CBOMCTBA a30Ta,
docdopa 1 UX coeTMHEHHIA

24

XHUMHUYECKUE CBOMCTBA YTIIEpOa,
KpEMHUA U UX COGJII/IHGHI/Iﬁ

25

[IpuMeHeHne BaxKHENIINX
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HEMETAJJIOB U UX COEIMHEHUI

26

O0001IeHre U cUcTeEMaTU3aIUs
3HaHUH 110 Teme «HemMeTranab.
Brrunciienus 1o ypaBHEHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKHUE PACUETHI

27

[IpaxTnueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HBIX
3agad o teMe "Hemeramisr"»

28

KontposbHas paboTa mo temam
«Metamue»y U «HemeTtamin)

29

HeOpFaHI/I‘leCKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HCOpFaHI/IIIGCKI/IC n
OpraHn4€CKUC OCHOBAHHUA

30

AmdoTepHbIe HEOpraHu4ecKue 1
OpPraHUYECKUE COCTUHEHMUS.
I'eneTnueckas cBs3b
HEOpPraHMYECKUX U OPraHU4eCKHX
BELIECTB

31

Poinb xumum B oOecrieueHU
JKOJIOTUYECKOU, SJHEPIeTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MEINUIIAHEI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX IPUHITUITAX
MIPOMBIIIIJICHHOTO TTOJTydeHUS

38




BaXKHEUIIINX BEIIECTB

YemoBek B MHUPE BEIIECTB U

33 1
MaTepHasoB

34 | Xumus u 310pOBbE YEITOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIEYEHUE
OBPASOBATEJIbHOI' O NMPOLIECCA

OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI ONA YHEHUKA

METOONYHECKNE MATEPVAJIbI ANTA YUHUTEA

LUNPPOBBLIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET

41
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