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HOACHUTEJIBHASA 3AITUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjiapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konueniuu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMUU, K OMPEICICHUIO
oOmelt crpaterun OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS OOyYaroONIUXcCs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KOHIeNTyadbHble mnosoxkenus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJEp>KaHUsl, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTeNbHON OpTraHU3aIUK, SIBJISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX ILIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTEME XHUMHUYECKOTro 0Opa3oBaHMs. ODTHU IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJIbTYpPhl 4YEJIOBEKA, a TaK¥Ke DKOJOTUYECKU OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0pOBbIO U MPUPOIHON cpene. Peannsyercs xumuueckoe 00pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHHs CpPEICTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
ompeseieHbl B MPOrpaMMe M0 XUMHUHU € YUETOM CrenudUKU HAyKd XUMUH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATIBLHOM KU3HH OOIIECTBA, a TAKKE C
yuéToM OOIMX Teie ¢ TPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE€ CHUCTEMBbI CpeAaHero oOmiero oOpasoBaHusi B Poccuiickoii
denepanum.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B
COBPEMEHHOM IMBWJIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHUPOBAHWE PalMOHATHHOTO
HAy4YHOTO MBIIIIEHUS, B CO3/IaHUE IIEJIOCTHOTO TMPEJCTaBIEHUs 00
OKpYXKalOIIlEM MHUpPE KaK O €JAWHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcsT B XMMHUU HA OCHOBE IIOHMMAaHHWS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0o MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMH €CTECTBEHHBIMH HAyKaMH, XHUMUS
CTajia HEOThEMJIEMON YacCThI0 MHUPOBOU KYJBTYPhI, HEOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPYy/Aa U XKU3HHU KaXaoro wieHa oodmiectBa. CoBpeMeHHas XHUMUS
KaKk HayKa CO3WJaTelibHasi, KaKk HayKa BBICOKMX TEXHOJIOTHI HampaBjieHa Ha
perieHre ria00adbHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHUS 4YEIOBEUECTBA —
CBIPbEBOM, DSHEPTeTUUYECKOW, TMHINEBOH, HKOJIOTHYECKON OEe30macHOCTH W
OXpPaHbI 3/I0POBBSI.

B cootBeTcTBUMU C OOmMMMH TEISIMU W TPUHIUIIAMUA CPEIHETO OOIIero
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIit



YPOBEHb M3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIICKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOIUMYIO UM Ui BBIPpAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOUEHUS B KU3Hb COIMyMa,
OPOJOJDKEHUs 00pa3oBaHMs B  Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMUEH.

CocTrapnsomUMHA  TIpeAMeTa «XUMHUSD» SBISIIOTCS  0a30Bble KypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOPraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIp>KaHUsl KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO HEOPraHUYECKON XUMUH (C BKIIOUEHHEM 3HAHHUM U3 001ei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMbl 3HAHUHN TIPU
U3YYEHUH TIpelIMeTa OO0ECIeYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepxkanusi KypcoB — «Opranudeckass xuMus» u «OoO1mas u
HEOopraHuvecKkas XuMus» c(HOpMHpPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJX0/Ja K H3YYEHHUI0 Y4YeOHOro marepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETUYECKNX YPOBHSIX. Tak, B Kypc€ OpPraHMYECKOW XHMHUHU BEILIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKUX
COCAMHEHUW, a TAaKK€ HAa YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
IpeICTaBlIeHU O cTpoeHuu BemecTB. CBeneHuss 00 HM3yd4aeMbIX B Kypce
BEILIECTBAaX JAlOTCS B PAa3BUTUM — OT VYIJIEBOJAOPOAOB JO  CIOMXKHBIX
OMOJIOTUYECKH AaKTUBHBIX CO€IMHEHUN. B Kypce opranudeckol Xumuu
MOJIy4alOT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl TIEPBOHAYAJBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,
KJIaCCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHS], O XUMHUYECKOMN pEaKIIHH.

[Tog HOBBIM yrioM 3peHUss B TpeaMere «XuMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpEeTUYECKH MaTepuan U (HAaKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMUYECKOU peakiuu. Tak, B 4acTHOCTH, B Kypce «OO011ast 1 HeopraHudeckas
XUMUSD» 00YyYarolmuMCcs TPEIOCTaBIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOMIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKE MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMM 3TOro 3aKOHa —
0T 00001IaroIIel 10 0OBICHSIONIEH 1 TPOTrHO3UPYIOIEH.

Enunasg cucremMa 3HAHMM O BaXHEHMIIIMX BEIIECTBAaX, HMX COCTaBe,
CTPOCHHUH, CBOWCTBAX M MPUMEHEHUH, & TAKKE O XMMHUUYECKUX PEaKIMIX, UX
CYIIHOCTH U 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B kKypcax 10 u 11
KJIACCOB 3JIEMEHTAMM COJEpPKaHUSl, HMEIOIIUMHU KYJIbTYPOJIOTHYECKUI U
MPUKIIATHON XapaKTep. DTU 3HAHUS CMOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBS3HU
XUMUHU C JIPYyTUMU HayKaMH, PAacKpbhIBalOT €€ POJib B TO3HABATEIBHOU H
MPAKTUYECKON JIEATETLHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TPOIleCCY TBOpUYECTBA B OOJACTH TEOPUU M MPAKTHUYECKUX TPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHUEH, KPUTHUYECKU
OCMBICTUBATh HWH(MOPMAITMI0O U TMPUMEHATh €€ IS TOMOJHEHUS 3HAHHM,
pElIECHUsS] HMHTEJUICKTYIbHBIX M SKCIEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amad. B memom coxepkanune ydueOHOTO mpeaMera «XUMUsS) JAaHHOTO YPOBHS
M3y4eHUsST  OPUEHTUPOBAaHO Ha  (OPMHpPOBAHHE y  OOYYAIONIUXCS
MHUPOBO33PEHYECKON OCHOBBI JIsl TOHUMAHUS (PUITOCO(PCKUX HAEH, TAKUX KaK:
MaTepUalibHOE  €AUHCTBO HEOPraHMYECKOT0 W  OPraHUYecKOro  Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, TO3HABAEMOCTh



NPUPOAHBIX SIBIICHUN IMYTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKITY
HOBBIMH (paKTaMU U TEOPETUUECKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIU XUMHHU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpoljeM cOepekeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhbS, CO3JaHUSI HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHUS M COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K ONpPEIeNICHUIO
collepKaHUsI W TIOCTPOEHUsS TMpeAMeTa MperycMaTpuBaloT (HopMUpOBaHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUI, HMEIOMIMX 0a30BOE 3HAUYCHHUE JJIS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOseM, MOHWCKa, aHalu3a U
00paboTkn  MH(OpMAIMK, HEOOXOJAMMBIX IS  MPUOOPETEHUS  OIbITA
IPAKTUYECKON U HCCIIENOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE
MECTO B MO3HAHUU XUMHUH.

B mpaktuke mnpenogaBaHus XMMHH Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaKk M Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHus, IpH
OTIPENICTICHUH COJIEPKATEIBHOU XapaKTEPUCTUKU IIeJIe H3Yy4EeHHs TpeaMeTa
HaIpaBJICHUEM TEPBOCTEIIEHHON 3HAYMMOCTH TPAJAMIIMOHHO TMPU3HAETCS
dbopMHpOBaHWE OCHOB XHWMHUYECKOW HAyKH Kak OOJAaCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, IMPAKTUUYECKOW JEATEIbHOCTH 4YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOW TOYKM 3pPEHUS TaKOU
MOJIXO0J K ONpPENENICHUI0 LeJied W3Yy4YeHHs] TpeaMeTa SBISETCS BIIOJHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LENSMU M3YyUYCHUs TIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) sIBASIIOTCS:

e (¢dopMuUpPOBaHHWE CHCTEMbl XHMHYECKUX 3HAHUHW KaK BaKHEHIEH
COCTaBJISIFOIIENM €CTECTBEHHO-HAYYHOM KapTUHBI MHpPa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUeBbIC TMOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI M
TEOpUU XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHME W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJaX
MO3HAHUSA BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yYMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B MPHUPOE, B MIPAKTUICCKON U
MMOBCEIHEBHOM KU3HU;

e pa3BUTHE YMEHUW U CIOCOOOB JCATEIHHOCTH, CBS3aHHBIX C
HaOMIOZACHUEM ©  OOBSICHEHMEM  XHMHUYECKOTO  DKCIIEPUMEHTA,
coOro/IeHreM TMpaBuil 6€30MacHOT0 0OpaIleHUs C BEIIECTBAMH.

Hapsimy ¢ »TuMm, conmepkaTelbHas XapaKTepUCTHUKA ILielield W 3amad
M3Y4YEeHUS MpeaMeTa B MPOrpaMMe MO0 XMMHUHM YyTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OoOydeHwus,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbLHOM
OpraHu3alliM, BIAJICIONMIET0 HEe HAO0OpOM 3HaHWW, a (YHKIMOHAIBHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMHU 1 YMEHHSIMU aKTUBHOTO MOJTYyYEHUS 3HAHUI
Y IPUMEHEHUS UX B PEaTbHOM JKU3HU IS PEIICHUS MPAKTHIECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3YYEHHWM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HAYCHHE MPUOOPETAIOT TAKKE IENIN 1 3a]1a4H, KaK:

aganTanys OOyYaromIMXcsl K YCIOBHUSIM JHHAMHUYHO Pa3BHBAIOMIETOCS
Mupa, (opMUPOBaHHE HWHTEIUICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K



caMo0o0pa3oBaHWIO,  COTPYAHHYECTBY,  CAMOCTOSITEILHOMY  TNPHUHSITHIO
TPaMOTHBIX PEHICHUA B KOHKPETHBIX >KM3HCHHBIX CHUTYaIUSX, CBS3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe y OOYYarOIIMXCS KIIIOYEBBIX HABBIKOB (KITIOYCBBIX
KOMIIETCHIINI), UMCIOIINX YHHUBEPCATbHOE 3HAYCHHE ISl PA3IUYHBIX BHJIOB
JCSATENIBHOCTH:  PEIIeHUs MpoOjeM, TOoWCKa, aHanu3a ©u  00paboTKu
uHPOpMAIIMU, HEOOXOIUMBIX I TPUOOPETEHUS OIbITa JCATCIBHOCTH,
KOTOpas 3aHUMaeT BaXHOE MECTO B IMO3HAHWW XUMHH, a TaKXKe JJIsl OICHKHU C
MO3UIIMA DKOJIOTHYECKOW O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XUMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOTHYIO CPENY;

pa3BHUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEW O00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPHOOPETaTh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBUHU C YXU3HEHHBIMH MOTPEOHOCTIMH,
UCTIOJb30BaTh COBPEMCHHBIE HH(DOPMAIIMOHHBIC TEXHOJIOTHH I TIOMCKAa U
aHaM3a Yy4eOHOM W HAYYHO-TIONMYJIAPHOW HWHGPOPMAIUH  XHUMHYECKOTO
COJIepIKaHUS;

dopMUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHUS, HaOII0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, IpPH IUTAHUPOBAHWH U
NPOBEJCHUH XUMHUIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaOmuXcs YOSKIEHHOCTH B TYMaHUCTHYECKOH
HaNpPaBJIEHHOCTH XUMHUHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoHaIBHOTO MPUPOOIIOIE30BAHNS, TOTIOTHEHHS YHEPTECTHUECKUX PECYPCOB
U COXpaHEHUS TPHPOJHOTO pPAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OCpe)XKHOTO OTHOIICHUS K TIPUPOJEC H CBOEMY 3J0POBBIO, a TakKkKe
NPUOOPETEHUS OIBITA HWCIIOJIb30BAHUS TTOJIYYCHHBIX 3HAHHHA JUISI TPUHSATHS
I'PaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SBJICHUSMHU.

B ydeOHOM muaHe cpemHero oOmmiero oOpa3oBaHUs MPEAMET «XHMHS»
0a30BOro0 ypOBHS BXOJHMT B COCTaB TNpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee 4mMcIO 4YacoB, OTBEACHHBIX JUIsI M3YYCHHUS XHMHHU, Ha 0a30BOM
ypOBHE CpeAaHero o0Iero oopa3zoBanus, coctasisier 68 yacon: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uvac B Hemeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecKo XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE
B ITOJIYYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHSI OPraHUYECKUX
coenuHeHnd A. M. bytiepoBa, €€ OCHOBHbIE MOJIOKEHUS. CTPYKTypHBIE
(dbopMyibl OpraHUYecKUX BellecTB. [ 'omosorus, usomepus. XuMUUecKasi CBSI3b
B OPraHUYECKUX COCIMHEHUIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenre o  KilaccU(UKAIMM ~ OPraHUYECKUX  BEIICCTB.
Homenkiatypa oprannueckiux coeIuHEHUH (CUCTeMaTHyecKasi) U TPUBHAIbHbBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJI OPTraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKUU psAn. MeTraH u 3TaH —
POCTEUIITNE MPEACTABUTEIN ajJKaHOB: (U3MYECKHE U XMMHUYECKHE CBOWCTBA
(peakiuu 3aMellleHHs W TOPEHUs), HaXOXKACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PAMl. DTUIICH U MPOIUIICH
— TPOCTEUIITNE TPEICTABUTENN AJTKEHOB: (PU3UUYECKUE U XMMHUYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TaJOTEHUPOBAaHMS, TUIpATallUd, OKUCICHHUS H
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 TMpEeACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
¢usnueckue M XUMHYECKHE  CBOWCTBAa  (peakiMu  TUIPUPOBAHMSI,
rajoreHUpOBaHMS, TUIPATALINK, TOPEHUS ), TOJIyYEHUE U IPUMEHEHUE.

Apensl. ben3zoin: coctas, ctpoenue, GU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHUS), MOIYYEHHE U HPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guauueckue u Xumuyeckue ceonucmea (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUs), NoJydYeHue u npumenerue. TOKCUUHOCTD
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIKMMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYeCKUil), mupoiu3. [IpoayKTsl
nepepaboTku HedTH, UX TNPUMEHEHHE B TMPOMBIIUIEHHOCTM WU B OBITY.
KameHHbIii yroias 1 NpOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ oOpasliaMy IJJacTMacC, Kay4yKOB M PE3HMHBI, KOJIEKIUHU
«Hedts» u «Yromp», MOIETUPOBAHWE MOJEKYJ YIJIEBOAOPOIOB U



raJIOTeHONPOU3BOHBIX, MPOBEACHUE NPAKTUYECKON pabOThI: MOJTydeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUUA MO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WJIM MPOIYKTOB
peakIun).

Kucsopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKyJIaMU CIUPTOB. JIeHcTBUE METaHOJa ¥ 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHbIE€ CHOUPTHL. OTWUJICHIJIMKOAb W TJIMLEPUH: CTPOEHUE,
duznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IICIOYHBIMU
MeTajJlaMH, KaueCTBEHHAsl peakilisd Ha MHOTOATOMHbIE cupThl). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHnne rauuepuHa u STUIECHJINKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICIHa: CTPOCHHE,
bu3nueckrue U XMMUYECKUE CBOMCTBA (PEaKlui OKUCICHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIUH ), TOJTyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (U3NMUECKHE U XUMHUUYECKHE CBOMCTBA (CBOMCTBA,
oOmme [y Kjiacca KHUCIOT, peakius dSTepuduKaiuu), TOJy4eHHEe U
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHCJIOT. MpbIja Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Crnoxxable >QUpbl Kak TPOW3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cnoxubiX dpupoB. Kupsl. [mapomus xupoB. IlpuMeHeHue KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapuibl). [Joko3a — TPOCTEHUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcugom meau(ll), okucnenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHNWE B MPUPOJIE, TPUMECHECHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxmain u nemnono3a Kkak npupoiHbie monumepbl. CTpoeHue Kpaxmana u
uesono3bl.  DU3MYECKUe W XUMHYECKHE CBOMCTBA Kpaxmala (THUIpOJIN3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

OKCIEpUMEHTaIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
MPOBE/ICHNE, HAOIIOICHNE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJTHOATOMHBIX CIUPTOB (OKUCJIEHUE ATaHOa
okcuznoM meau(ll)), MHOrOaTOMHBIX CIHPTOB (B3aUMOJIEHCTBHE TIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHbBIM PacTBOPOM
okcuga cepedpa(l) u runpoxcumom memu(ll), B3ammopeiicTBue kKpaxmana ¢
MOJIOM), TPOBEJCHUE MPAKTHUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuud (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEIIECTBA WJIM MPOJAYKTAa pPEaKUUH IO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakIun).

A3oTcoeprKanie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKHUCIIOTBI  Kak  aM(OTepHbIE  OpPraHMYECKHE  COCIUHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak MpUpOAHBIE BBICOKOMOJCKYIApHBIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAsT CTPYKTypa OeNKoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

DOKCnepUMEHTAIbHBIE METOAbl HU3YyYEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0/ICHNEe W ONMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypaIus OeIKOB
IIPY HarpeBaHUU, I[BETHBIE pEaKIIMU OEIKOB.

BrbicokoMoieKyIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINU, CPEIHSS
MOJIeKyJisipHasi Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALINS U TTOJTUKOHACHCAITHS.

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

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eM NpPU M3YYCHUH OpPTraHUYECKON
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 UCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TIOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSATHSA: SIBJIGHWE, HAy4YHBIM (aKT,
TUIOTE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiacCU(UKAIUs, MePUOIUIYHOCTD,
HaAOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

dusuka: wmatepus, OJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OPHEPTreTUYECKUM YPOBEHBb, BEIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doToCcHMHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HbIE WCKOIMAEMBbIE,
TOTUTUBO, PECYPCHI.

TexHonOTHSA: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHAIHLHOTO TMHUTAHUA,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIC U KOCMETUYECKUE Mpenaparhl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH

XuMHuueckuil aneMeHT. AToM. Sapo aroma, H30TONBIL. DJIEKTPOHHAS
000JI04YKa. DHEPreTUIeCKUe YPOBHH, IIOAYPOBHU. ATOMHBIE OpOHTai, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeIeIeHHs] HIEKTPOHOB IO OPOUTANISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DNEKTPOHHAS KOHPUTYpaLIUs aTOMOB.

Ileppommueckut 3akoH u llepmomuueckass cucremMa XHMHUYECKHX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA H



[lepuomnueckort cucreMbl xumuyeckux i3neMeHToB J[. WM. MengeneeBa c¢
COBPEMEHHOW TEOpPUEH CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00Opa3yeMbIX HMMHU MPOCTBIX U CIIOKHBIX
BEIIECTB [0 TpyHIaM M MEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XHMHUYECKAs! CBSA3b. BHABI XUMHYECKOW CBS3U
(xoBayieHTHAsl HEMOJSIPHAs U TOJIApHAs, HOHHAsI, METa/lInyeckasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuenTopHsiii). BogopoaHas cBsizb. BaneHTHOCTh. DIIEKTPOOTPULIATETHLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAINIMUECKON PEIIETKU.

[TonsTre 0 nucnepcHbIX cucTteMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10151 BelIecTBa B paCTBOPE.

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

Xumnueckas peakuus. Kiaccudukanus XUMHUYECKHX peakuuid B
HEOPraHUYECKOM U OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHSI MacChl BEILECTB,
3aKOH COXPAHEHUS U IPEBPALLICHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT Pa3JIMYHbIX (PAaKTOPOB.
OOpatumbie peaknuu. XUMUYECKOe paBHOBecue. DaKTOPBI, BIUSIONIME HA
COCTOsSIHME XUMHUYeCKOoro paBHoBecus. [Ipuniun Jle larense.

Onektponutuyeckas nuccoruanus. CUIbHbIE W CIa0ble 3JICKTPOJUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpaibHAsI, IIEJIOYHAS.

OKUCAUTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUsI BEIIECTB M HUX IPEBPALICHUIL:
nemoHcTpanus Tabmui «lleproguyeckas cucremMa XMMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUYECKUX PEIIETOK, HaOII0IeHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIOKEHHUE
IIEPOKCUAA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPA, OMPEACICHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO HWHAWKATOPA, pEaKIuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(hakTOpOB Ha CKOPOCTh XUMHUECKOU PEAKITUI.

Pacuérnble 3anaumn.

Pacu€rel 10 ypaBHEHUAM XUMHUYECKMX pEAKIUHA, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUYETHI C MCIOJIB30BAHUEM MOHSTHS «MAaCCOBast
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMudeckux 3remeHToB JI. M. MenzaeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BAXKHEHIIINX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma ©W  KpeMHHUS) W HUX  COSAWHEHWH  (OKCHIOB,
KUCJIOPOACOIEPKAUIUX KUCIIOT, BOJOPOIHBIX COSTUHEHHUIN).

IIprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.

Merannel. [lonoxenne metaiuios B [lepruoanueckon cucTeMe XUMUYECKUAX
anemeHToB JI. M. MenneneeBa. OCOOEHHOCTHM CTPOEHMS BJIEKTPOHHBIX



000s104eK aTOMOB MeTajuioB. O6mue Guznueckue cBoicTBa MeTaioB. CIUIaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HANIPSIKECHUN METAJIIOB.

XHUMHUYECKHE CBOMCTBA BOKHEUIIIMX META/UIOB (HATPHM, Kalui, KaJabIlUiH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO6mue crocoObl mojydeHus: MmeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHHUKE.

DKCHEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAICHUM:
M3Y4YeHHUE KOJUICKIIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1ayu, HAOJIOJCHUE W OINMHCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJICHCTBHE THAPOKCHUIA  QIIOMUHHS €
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KaTUOHBI
METaJIJIOB).

PacuérHrpie 3a1aun.

Pacuétel Macchl BeniecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacu€Tbl Macchl (00bEMa, KOJMMYECTBA BEIECTBA) MPOIAYKTOB PEAKIMH, €CIIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumum B o0ecrieueHrH SKOJOTUUECKOM, YHEPTETUUYECKON U MUIIICBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIIINX BEIIECTB.

YemoBek B MHUpPE BEMIECTB M MATEPUAJTIOB: BAXKHEUIINE CTPOUTEIIBHBIC
MaTepUaIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTepUIbI ISl 3JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYE€CKUE U MUHEPAJIbHBIC
yI0OpeHus.

XuMHSL ¥ 3J0POBbE YEJIOBEKA: IPABWJIA UCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiIa O€30IaCHOTO HCIIOJIB30BAHUS IIPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzammss MeXNpeaMETHBIX CBSI3€M TMpU  HM3ydyeHUH OOmed u
HEOpraHuyeckod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSTHMA, TaK W TOHSATUMN, SIBISIONAXCS
CHUCTEMHBIMU JJIs1 OTAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHSTH: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHAJIM3, CHHTE3, KiIacCH(PUKamus, IEepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEPUMEHT, MOJACIUPOBAHHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: Marepus, SHEPrus, macca, aToM, BJIEKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TOIl, PaJUOAKTUBHOCTb, MOJEKYJA, DSHEPIEeTUYECKUNA YPOBEHb,
BCIIIECTBO, TEJI0, OOBEM, arperaTHOC COCTOSHHE BEIIECTBA, (U3UUCCKHE
BEJIMYMHBI U €IMHUILIBI UX U3MEPEHHUS, CKOPOCTb.

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

I'ecorpadms: mMmHEpasBl, TOpPHBIC TMOPOABI, IOJIE3HbIE HCKOIIAEMBIC,
TOILIMBO, PECYPCHL.

TexHonorus: XUMHUYICCKas IMPOMBIINIJICHHOCTD, MCTAJLIyprus:,
IMpOU3BOACTBO CTPOUTCIIbHBIX MaTCcpHraJIOB, CEJIbCKOXO03SHMCTBEHHOE
IMpOn3BOACTBO, IMUIIIcBasi IMPOMBINIJICHHOCTD, (bapMaHeBTI/I‘-IeCKaH

IMPOMBINIJICHHOCTD, ITPOMU3BOACTBO KOCMCTHYCCKHX IIPLIIApaTOB, IMPOU3BOACTBO



KOHCTPYKIHUOHHBIX MaTCpUAJIOB, QJICKTPpOHHAA IMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHUS
OoOyYaronMMHUCs TPOrpaMM CpeaHEero ooluiero oOpa3oBaHUs (JTMYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM ISt
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHET0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HAa YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHWE OOYyYArOUIUMUCS POCCUHCKON TPaKJAaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulvii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LIETOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS DKOJIOTHUECKOW KYyJIbTYphl M CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpEeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW UM BOCIHTATEILHON JIEITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UjealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
o0lIIIecTBE HOPpMaMH U TIpaBUJIaMHU TTOBEACHHS, CIIOCOOCTBYIOIIUMU IPOIIEcCam
CaMOIIO3HAHUs, CaMOPAa3BUTUSI M HPABCTBEHHOIO CTAHOBJIECHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(hOpPMHUPOBAHHOCTh OMBITA TIO3HABATEIHLHOM M TMPAKTUYECKON IEATEIHLHOCTH
0OydJaroIuxcst o peaju3aii TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHWSl  OOyYAIOIMIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABIICHUS] O COIMAJIBHBIX HOpPMaxX M MPAaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON [EATEIIbHOCTH IPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3TUYHBIX BUIOB YUICOHOU ACATEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOUIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTCUYECTBECHHON XUMUM;

YBaXXEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPUU W MPAKTUIECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHUS HAYKU €CTh pe3yJbTat



JUIMTENIbHBIX ~HAONIOACHUM, KpPOMOTIUBBIX JKCIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U TMO3HABATEJIBHBIX MOTHBOB B IOJYYEHHUH WU MOCIEAYIOLIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSACh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATHh CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MOCTYTKOB;

4) gpopMupoBaHNs KyJbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEW 370poBOro © 0Oe30MmacHoro obpasza >KU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (hM3UUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

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

NOHUMAHHS LIEHHOCTH TMPaBWJI WHIWBUAYAIbHOTO W KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOMIMX 3J0POBBI0O U KU3HU
JIIOJIEH;

OCO3HaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(yrmoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  y4e0OHO-HCCIIEIOBATEIHCKOMN
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHMX BHJAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HAIMpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY M3YYCHHIO MPOQECCHil Pa3INMdHOro poja, B
TOM YHUCJIE HA OCHOBE TPUMEHEHHS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJTHLHON TPaCKTOPHUH
oOpazoBanusi, Oyaymieit mpodeccun U peaau3aiui COOCTBEHHBIX KU3HCHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX WHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 TTOTpeOHOCTEH 00IIecTBa;

6) 3K0,J10rH4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKHU I1eJIeCO00PA3HOTO OTHOIICHUS K MPUPOJE, KAK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MIPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUW XUMUU IS
pelIeHUs] BOIPOCOB PAIMOHAIBHOTO IPUPOOTOJIb30BAHHS;

AKTUBHOTO HENPUATUS JEUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
MIPUPOTHON Cpenie, YMEHHUSI TPOTHO3UPOBATh HEOIArOMPHUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILAT UX;

HallMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOW HANpPaBIECHHOCTH, YMEHHS
PYKOBOJCTBOBATHCA UMHU B II03HABATEIBHOM, KOMMYHUKATUBHON U COLIUATILHOMN



NPAaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TIPOTHUBOCTOSTH HICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAIMOHATFHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH 11€JIOCTHOTO
NPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOIBI U YETIOBEKa, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexIEHHOCTH B 0CO00OM 3HAYMMOCTH XUMHUHU JJISI COBPEMEHHOMU
UBUJIM3AIMKA: B €€ TyMaHUCTHYECKOM HaINpaBIECHHOCTH W Ba)XHOW POJIU B
CO3JIlaHUU HOBOWM 0a3bl MaTepUANIbHOW KYJIbTYpbI, PEIICHUU TJI00ATBHBIX
npo0ieM YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
NUIIEBOM U DKOJIOTMYECKOM  Oe30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: TOHHMMAHHS CYIIHOCTH METOJ/OB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalv3a U OOBICHEHMS SIBICHHI
OKPYXAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUU, YMEHHUS JelaTh
000CHOBaHHBIC 3aKIIIOUCHHUSI HA OCHOBE HAay4YHBIX (AKTOB M HMEIOIIUXCS
JAHHBIX C IEJIHIO TTOJIYYECHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbBHO 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 MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHble pe3yiabTaThl OCBOCHUSI y4E€OHOTO MpeameTa «XUMUS»
Ha YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaUMMble 1 (GQOPMHUPOBAHUS ~ MHUPOBO33pEHHUS  OOydarouIuxcs
MEXIUCUUILUIMHAPHBIE (MeXIpeaMETHBIC) oOlLIIEHayYHbIE NOHSATHS,
OTpa)arolllue IEJOCTHOCTh HAYYHOM KapTHHBI MUpa U cHeuu(UKy METOOB
NO3HAHUA, MCHOJB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (PakT, MPUHLUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEHOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUe);

YHUBEpCaJIbHbIC y4eOHbIe JENUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHBHBIE, PpETyJATUBHbIE), oOecrneunBaroue (GopmMupoBaHue
(YHKIIMOHAJIBHON I'PAaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YyYaroInuXcs;

CIIOCOOHOCTB o0yyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE
MEXJMCUUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHMS M YHHUBEpCAJbHbIE
yueOHbI€ AEHCTBHS B I03HABATEIBHON U COLMAIBHOM MPAKTUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JTOCTW)KEHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIBbHOCTH C TOCTaBJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTepHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aHMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS IS OOBICHEHUS OTACIBHBIX (paKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KIacCH(UKAIMA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE paCCYXKISeHUs (MHIAYKTHUBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHAThL B  MPOILIECCe TMO3HAHUSA, HCIOJb3YEMbIE B  XUMHUHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
NPEJICTABICHUS — XMMHUYECKUM 3HaK (CHUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOM pEaKIHMH — TMPH PEIICHUH YIeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh Ha3BAaHHBIE MOJICIbHBIC
MPEJCTABICHUS IS BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJauyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI TSI (POPMUPOBAHUS THUIIOTE3HI IO TTPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CY>KICHUM;

BJIaJICTh HaBBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHUS W MPOBEICHUS
VYCHHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOIIOJaTh 3a
XOJIOM  TPOIIECCa, CAMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  Pe3yibTar,
dbopMmynupoBath 00O0OIIEHHWS ¥ BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHHS] MPAKTHUYECKUX 3aJlady, MPUMEHEHUIO Pa3TUYHBIX
METO/I0B TTO3HAHUS.

3) padora ¢ nngopmanueii:

OpUEHTHUPOBATLCS B PA3JIMYHBIX HWCTOYHHMKAX WH(popManuu (Hay4dHO-
MOMYJISipHAsT JINTEpaTypa XHUMHYECKOTO COJCp)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHETa), aHAIM3UPOBAaTh HH(POPMAIIUIO PA3IMIHBIX BUIOB U (opm



NpEICTaBIICHUs,  KPUTHUYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTh  H
HEMPOTUBOPEUYUBOCTD;

(GbopMyIHpPOBATH 3aIIPOCH] U IPUMEHSTH Pa3IUYHbIC METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

npUOOpeTaTh OMBIT MCHOJB30BaHUS UHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpelICcTBa MpH padore C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTEeMaTU4YeCKue) 3HAKM M CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M TMPeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHUe YHMBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSMMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOll TEeMbl B XOJ€ Juayiora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (HOPMYIUPOBATH CBOM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTALUEH PE3yIbTaTOB IMO3HABATEIBHOM JIEATETLHOCTH,
MOJIYYCHHBIX CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XUMHUYECKOTO JKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
MCCJICIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, PeaIM3aIlii yueOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJBI MO pe3yIbTaTaM MPOBENEHHBIX UCCIEIOBAHUN MTyTEM
COTJIaCOBAHUS TIO3UIUI B X0J1€ 00CYX ICHHS 1 0OMEHA MHEHUSMH.

OBjajieHUe YHHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeIbHOCTD, ONpeesisi e€ IeNMu W 3aJaud, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpeJIaraéMblii aJIrOPUTM JEHCTBUU TIPH
BBITIOJIHEHUM YYE€OHBIX M HCCIEJOBATENIbCKUX 3ajla4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO WX pEIICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh ~ CAMOKOHTPOJIb ~ CBOEM  JEATEIBHOCTHM Ha  OCHOBE
caMOaHaJIM3a U CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTtHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUSD)
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHUpPA, POJM XHMHUU B I[O3HAHHWMU SIBJICHHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥  KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHISCKUX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpas  BKJIOYAET:
OCHOBOIOJIATAOIINE MOHATUSA (XUMUYECKUI D3JIEMEHT, aTOM, 3JIEKTPOHHAas
000704YKa aTroMa, MOJIEKyJla, BaJEHTHOCTb, 3JIEKTPOOTPHUIIATEIILHOCTD,



XUMHYECKas CBs3b, CTPYKTypHass Qopmyna (pa3BEpHyTas W COKpamEHHas),
MOJIb, MOJISIpHAas  Macca, MOJIAPHBIA  OO0BEM,  YIIEPOTHBIA  CKEJET,
(GyHKIIMOHAIBHAS TPYIINaA, paadKal, HU30MEpHs, H30MEpPbI, TOMOJOTUYCCKHMA
P, TOMOJIOTH, YTJIEBOAOPOJBI, KHCIOPOJ U a30TCOJMEPKAIINe COCAMHCHHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJIIPHBIC COCIUHEHU);
TCOPHUU U 3aKOHBI (TCOPHs CTPOCHHsI OpraHnueckux BemiecTB A. M. bytneposa,
3aKOH COXPAaHEHUS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XVUMHH, MHPOBO33PCHUSCKHE 3HAHUA, JICKAIMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH XUMHYCCKHX SBICHUH, (HaKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJTYYCHHH W O€30MacHOM HCIOJb30BaHUU
BRXHEHUIIINX OPraHUYECKUX BEIISCTB B OBITY W MPAKTUYCCKOW NEATEIHHOCTH
YeJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHH,
yCTaHABJIMBATh MX B3aHMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIWE MOHSITHS
IIPY ONMCAHUU COCTaBa, CTPOEHUS U IIPEBPAILICHU OPraHUYECKUX COCIMHECHMUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIEHHOI)
dbopMyn OpraHMYeCKMX BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIHi,
U3TOTABJIMBATH MOJIEIM MOJIEKYJT OPTaHUYECKUX BEIIECTB /I WUTIOCTPAIIUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUSI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K OIpPEeACIEHHOMY
KJIacCy/Tpynne coeauHeHud (yriaeBOJOPOIbI, KUCIOPOA W a30TCOAEpIKaIIUe
COCIMHEHUSI, BBHICOKOMOJICKYJISIPHBIC COCIUHEHHUsSI), JaBaTh MM Ha3BaHUS IO
cuctematuyeckort HomeHkiarype (IUPAC), a Takxke mpuUBOAUTH TPUBHUAILHbBIE
Ha3BaHUS OTNIETBHBIX OPraHUYECKUX BEUIECTB (ITWJICH, MPOIHIICH, alleTUJICH,
ATUJICHTIUKOJb, TTUIEPUH, (heHo, popManbaeru, aleTaibAerul, MypaBbiuHas
KHUCIIOTa, YKCYCHas KHCIJIOTa, OJICMHOBas KHCIIOTa, CTEapUHOBAs KHCIIOTA,
TII0K03a, (GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI OMNPENENSATh BUIbI XUMHUYECKON CBSI3U B
OpPraHUYECKUX COCTUHEHUAX (OJMHAPHBIC U KPATHEIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TMOJOXKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa myis 0oOBACHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHCHHS] MAaCChI
BEIIECTB;

c(hOPMHPOBAHHOCT, YMEHUW XapaKTepu30BaTh COCTaB, CTPOCHHE,
du3nUecKkrue U XMMHUYECKUE CBOMCTBA TUIMMYHBIX MPEICTABUTENICH Pa3THMYHbIX
KJIACCOB OPTaHWUYECKUX BEIIECTB (METaH, 3TaH, dTWICH, MPOIUJICH, alleTUJICH,
Oyramuen-1,3, metmnOyranauen-1,3, 6€H301, METaHOJ, TAHOJ, YTUJICHTIUKOIb,
rIAIepyH, GeHo, aleTalbIeTH ], MypaBbUHASI U YKCYCHAsl KHCIIOTHI, TJIFOK03a,
KpaxMmaji, [eJUTI0JIo3a, aMHUHOYKCYyCHasi  KHCTIOTa),  WUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTepPU30BaTh MCTOYHUKHU
VTJIEBOJOPOAHOTO ChIpbsi (He(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadOTKU U MIPAKTUIECKOE MPUMEHEHHE MMPOIYKTOB IMepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHHN TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
YpaBHEHUSM (Macchl, 00bEMa, KOTMIECTBA UCXOTHOTO BEIIECTBA WIIH MPOIYKTa
pEaKIMy MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIIIECTB UJIU TIPOIYKTOB PEAKITHH);



c(hOpPMHUPOBAHHOCTh YMEHHUM BJIAJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJ1aX HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMBIX B XUMUU MIPU U3YYEHUH BEIIECTB
U XUMUYECKUX  sBJIeHUM  (HAOMIOJCHHE, HM3MEPEHHE, IKCIICPUMEHT,
MOJICTUPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUA IS
NPUHIATUA PEUICHU B KOHKPETHBIX J>KM3HCHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHUEM;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKON TOCy/IoM M J1abOpaTOPHBIM OOOpYJ0BAaHMEM, a TakXKe MpaBuia
oOpallleHHs C BEIleCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
AKCIEPUMEHT (NPEBpAILCHHUS] OpPraHMYECKUX BEIIECTB IMPU HArpEBaHUH,
NOJIYYEHUE OTUIEHA M U3YYEHHE €ro CBOWCTB, KAYECTBEHHBIC pPEAKIIUH
OpraHUYEeCKUX BEIIECTB, JCHATypalusi OCJIIKOB NpU HarpeBaHUU, IIBETHHIC
peakiuu OETKOB) B COOTBETCTBUM C MPaBHJIAMH TEXHUKH O€30MACHOCTU IPHU
oOpanieHn ¢ BEIIeCTBAMH U J1abOpaTOPHBIM 000PYIOBaHUEM, MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE JTUX
pE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOPMAIUIO, TOJYy4aeMYyI0 M3 pPa3HbIX HCTOYHHKOB (Cpe/CTBa MacCOBOM
uHpopmaiuu, IHTepHeT U Apyrux);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJIa  DKOJOTUYECKHU
11eJI€CO00pa3HOT0 TOBEACHUSI B OBITY W TPYJAOBOM JIEATENHHOCTH B IEJSAX
COXpPAHEHMSI CBOETO 3I0POBbSI U OKPY>KalOILEed MPUPOJHON CpeAbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA >KUBBIE OPTaHU3MbI OMPENEIEHHBIX OPraHUYECKHX
BEILIECTB, MOHMMas cMbIci mokazarens [1JIK, moscHATh Ha mpuMepax CIocoObI
YMEHBILICHUSI W TPENOTBPAlIEHUsI UX BPEIHOIO BO3JAEHCTBUS HAa OPTraHU3M
YEJI0BEKA;

JUTsE OOYYarOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/IOPOBbS: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX TMO3HAHUSI BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUISL CHETBIX W CIA0OBUISIIMX OOYYaIOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3Hauenuid JI. bpaitng npns  3amucu
XUMUYECKUX (OPMYIL.

11 KITACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOIIas u HeopraHuueckas
XAMUS OTPaXaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIIEHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPAaMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUYECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHHM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIAraoIye MOHATHS (XMMHUYECKHH 3JI€MEHT, aTOM, H30ToI, S-, P-, d-
ANIEKTPOHHBIE OPOWUTATM aTOMOB, WOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCJICHHS, XUMHYECKAs
CBsI3b (KOBAJIEHTHAs, UOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS), KPUCTAIIMYECKAs



pELIETKA, TUIIBI XMMUYECKUX PEAKIINM, paCTBOP, SICKTPOJIUTHI, HEAIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JTUCCOIMALIMS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUUYECKON peakIuu, XMMHUYECKOE PaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAaHEHHUS W MPEBpaAILCHUS
SHEPruu NMPU XUMHYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUHN S3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAalue B OCHOBE IMOHMMaHMS
NPUIMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYEHUHU U OE€30MaCHOM HCIOJIb30BAHHUH
BOKHEUIIIMX HEOPTraHUYECKHUX BEIICCTB B OBITY U MPAKTUUYECKOU JEATEIBHOCTH
YeJI0BCKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC NMPU3HAKKU TOHATHUH,
yCTaHAaBJIMBaTh HMX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME IOHATHS
IIpY ONUCAHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILICHUIN;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYIO CUMBOJIMKY IS
coctaBiieHuss (OpPMYJI BEHIECTB W YPaBHCHHH XUMHUYECKHX PEaKIIHH,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbBIN Ia3, YIIIEKUCIIBbIN Ta3, aMMHUaK,
raméHasi U3BeCTh, Herali¢Hasi U3BeCTh, IUThEBAs COJIa, MIUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHUM ONPEACNIATh BAJICHTHOCTh M  CTCICHBb
OKHCJICHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSIX Pa3JIMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBaJEHTHAs, WOHHAs, METaJUIMYEcKas, BOJIOPOJHAs) B
COCIMHEHUAX, THUIl KPUCTAUIMYECKOM PEMIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTMYECKAs ), XapaKTep CPeabl B BOTHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHUYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJIAacCy/TpyIIe
coeMHEHU (IPOCThIE BEIIECTBA — METaNIbl M HEMETaulbl, OKCH/IBI,

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

c(hOpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI TIEPHOUIECKOTO 3aKOHA
J. WM. MeHnngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOIIYIO,
OOBSACHUTENEHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73yeMeHTOB |—4 mnepuoaoB Ileproanyueckoil CHCTEMBI
xuMudeckux anemeHtoB JI. M. MenzeneeBa, MCIOAb3ysl MOHATHS «S-, pP-, d-
ANIEKTPOHHBIE  OpOUTANW»,  «OHEPreTHUYECKUE  YPOBHW»,  OOBICHITH
3aKOHOMEPHOCTH HM3MEHEHUSI CBONCTB XHMMHUYECKHX DJJIEMEHTOB M UX
COCMHEHUN N0 MeproaaM U rpynnaMm llepuoanueckor CUCTEMbl XUMUYECKUX
sanemenToB [[. 1. Mennaeneena,;

c(hOpPMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHNE IEHETUUECKOM CBS3U MEXAY HEOPTaHUYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MPU3HAKAM (YKCIY U COCTABY PEarupyrolIuX BELIECTB, TEILNIOBOMY
b dexTy peakiuu, U3SMEHEHUIO CTETICHEN OKUCICHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABJIATh YPABHEHUS PEAKIIUN Pa3TUIHBIX
TUIOB, TOJHBIE W COKpAIEHHbIC YpaBHEHUS pEaKIMi HOHHOr0 OOMEHa,
YUYUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
Ka4€CTBEHHBI COCTAaB PA3JIMYHBIX HEOPTraHWYECKUX BEILECTB, PaclO3HaBaTh
ONBITHBIM ~ NyTEM  HOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIHUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHUSI AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

chOPMHUPOBAHHOCTh ~ YMEHHUM  OOBSICHATH  3aBUCUMOCTh  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3IudHbIX (PaKTOPOB; XapakKTep CMeEUIeHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIITHETO BO3JICUCTBUS (IPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHUMHYECKHUE MPOIECCHI,
JIe)KAIMEe B OCHOBE MIPOMBIIIIEHHOTO MOJMYYEHUsI CEPHOM KUCIIOThHI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTH IMPEACTABICHUH 00 OOIIMX HAYYHBIX IMPUHIIUIAX W
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MacCcoBasl J0JIS BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOIICHUH Ia30B
Ipyu  XUMHUYECKMX PpEaKIMIX, MacChl BeIIecTBa WM 00BEMA Tra3oB IO
HU3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MACChI BEILIECTB, MPEBPAICHUS U COXPaHEHUS SHEPIHUH;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOMaTh  TpaBUjia  IOJIH30BAHHS
XUMHUYECKON TIOCY/IOM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHUIO
Ja00PATOPHBIX XUMHYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
AKCIIEPUMEHT (Pa3yioKeHHUE MEePOKCH/Ia BOJOPOJia B MPUCYTCTBUHU KaTaanu3aTopa,
OIPENICJIEHUE CpElIbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCATLHOTO
WHIWKATOpa, BIHMSHUE PA3IUYHBIX (PAKTOPOB HaA CKOPOCTh XHUMHUYECKOMN
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHHM C IIpaBWJIAMH TEXHUKH OC30MAaCHOCTH TIpH OOpalieHuu C
BEIIECTBAMU W JIA0OPATOPHBIM OOOpPYAOBAaHUEM, MPEICTABIATH PE3yJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (pOpME 3alUCH YPABHEHHI COOTBETCTBYIOIINUX
peakimii 1 GopMyIUpPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHYECKU aHAIM3UPOBATH XUMUUYECKYIO
uH(popMaIMio, TONy4aeMyl0 W3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, MTHTEpHET U JpYyTuXx);

c(hOpPMHPOBAHHOCT, YMEHUU  COONIOJATh TpaBUjia  AKOJOTUYECKU
[EJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOM JESITEIHLHOCTH B IEIAX
COXPaHEHHSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MPUPOJIHOW Cpelbl, OCO3HABATH
OTNAaCHOCTh BO3JICHCTBUSI Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHnMas cmbic  Tokaszatenas [IJIK, moscHATP Ha TIpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJIOBEKA;

JUTsI OOYYarOIINXCS C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHYECKHUX SIBJICHUIM;



JUISL CHENbIX W CIA0OBUASIIMX OOYYalOlIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHuit JI. bpailns npma  3anucu
XUMHAYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoanuyecTBO 4acos

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH

11

[Ipenmer
OPraHuYeCKOu
xumuu. Teopus
CTPOEHHUS
OpPraHUYECKUX
coenuHeHnd A. M.
byrneposa

Uroro no pazgeny

Pasnen 2. YraeBonopoabt

2.1

IIpenenbubie
YTIIEBOAOPOABI —
aJIKaHbI

2.2

Henpenensueie
YTIIEBOJAOPOBL:
AJIKEHBI,
aJIKaJUEeHBI,
AJIKUHBI

2.3

Apomarnyeckue




YII€BOIOPOAbI

[Ipupoansie
HUCTOYHHUKHU

24 3 1
YIJIEBOIOPOAOB U

uX nepepadoTka

Uroro no pazgeny 13

Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust

3.1 Cnuptel. Genon 3
AJLIEruaml.

3.9 Kap6oHoBsie 7
KHUCJIOTHI.

CrnoxHuble 3¢upbl

3.3 VYriaeBoasl 3 1

Hroro 1o pasneny 13

Pa3nen 4. A3oTcoaepikaiime opraHudeckue coelMHeHust

AMUHEL
4.1 AMHUHOKHCIIOTEI. 3
benxu
Htoro mo pazneny 3

Pa3pnen S. BeicokomMoJieKy IsIpHbIe COeIMHECHUS

IInacTmaccel.
5.1 2
Kayuyku. Bonokna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KITACC

HaunMeHoBaHMe KoanuectBo yacon
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThbI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CrpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuoauueckas
1.1 P 3
cucremMa
XUMHUYECKHUX
sneMeHToB /[. H.
MenneneeBa
CrtpoeHue BeniecTna.
1.2 MHoroob6pasue 4
BEILIECTB
XuMH4YecKue
1.3 6 1
peakiuu
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 Metamnibt 1
2.2 Hewmeramis 1
CBsi3b
2.3 2
HEOPTraHUYECKHUX U




OPraHUYeCKUX

BEIIIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XuMus v )KU3Hb 4
Htoro no pazneny 4
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KoHTpoJbHbIe IlpakTHYecKue I'HA
n/n Bcero U3YYeHUs oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[Ipenmer oprannveckou
N bubmuorexa [JOK
1 XUMUHU, €€ BOSHUKHOBEHHUE, 1
https://myschool.edu.ru/
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
5 OpPraHUYECKUX COETUHEHUN 1 bubnunoreka [JOK
A. M. bytneposa, eé https://myschool.edu.ru/
OCHOBHBIE€ MOJIOKEHUS
IIpencrasienue o
KJacCUpUKaUU
OpTraHUYECKHUX BEIIECTB.
3 HoMeHKIaTvpa 1 bubmuorexa [JOK
yp https://myschool.edu.ru/
(cucremaTnueckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpPraHWYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, L bubnmnoreka [JOK
TOMOJIOTHYECKHM Pt https://myschool.edu.ru/
MertaH u 3TaH —
5 MPOCTEUIINE TTPEACTABUTENH 1 bubmmorexa [IOK
P pelt https://myschool.edu.ru/
AJKaHOB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

AJIKEHBI: COCTaB U CTPOCHHUE,

bubmuorexa [JOK

6
CBOMCTBA https://myschool.edu.ru/
OTUJIEH U IPOIUIEH —
7 IIPOCTEUIIINE TPEACTABUTENN bubmmorexa [IOK
P pedl https://myschool.edu.ru/
AJIKEHOB
[TpakTuueckas padota Ne 1.
8 «[lomyuenue sTunena u bubmmorexa LIOK
v N https://myschool.edu.ru/
U3YYEHUE €TI0 CBOWCTBY»
Ankanuensl. byranuen-1,3 u
9 MeTmi0yTaauen-1,3. bubnuorexa [IOK
[TonydyeHne CUHTETUYECKOTO https://myschool.edu.ru/
KaydyKa U pe3UHbI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
. bubmuorexa [JOK
10 TOMOJIOTHUECKUN PSIJI.
. https://myschool.edu.ru/
AneTuieH — npocTeimumi
MPEJICTaBUTENb aJIKUHOB
11 Boruncnenus o ypaBHEHHUIO bubnuoreka [IOK
XUMUYECKON peaKun https://myschool.edu.ru/
12 ApeHbl: 6€H30J U TOITYOJI. bubnuoreka [IOK
TOKCUYHOCTB apEHOB https://myschool.edu.ru/
I'enernyeckas cBs3b
13 YIIIEBOAOPOOB, bubnnorexka [JOK
NpUHAIJIEKALNX K https://myschool.edu.ru/
Pa3IMYHBIM KJIaccam
14 [TpupoHbIE HCTOUHUKH bubnuorexa [IOK
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YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 v MonyTHbIe HeTSHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

https://myschool.edu.ru/

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN

bubmuorexa [JOK

15 ra3 ¥ MonyTHbhIC He(TSIHBIC
" b N https://myschool.edu.ru/
ra3bl, He()Th U MPOAYKTHI €€
nepepaboTKu
16 KonTponbhas padota 1no bubnnorexa [HOK
pazzeny «YTIeBOIOPOAbD) https://myschool.edu.ru/
IIpenenpHbIE OAHOATOMHBIE
bu6mmoreka [IOK
17 CIIUPTBI: METAHOJ U 3TAHOII.
https://myschool.edu.ru/
Bonopoanas cBs3b
18 MHoOroaToOMHbIE CITUPTHI: bubnuoreka [IOK
ATUJICHTJIMKOJIb U TJIULIEPUH https://myschool.edu.ru/
DeHOII: CTPOEHUE MOJIEKYJIBI,
bu6nmoreka [JOK
19 bu3HYecKue 1 XUMHYECKIE
. https://myschool.edu.ru/
CBOMCTBA, TPUMEHEHUE
20 Anbrerusl: hopManbaerun bubnuoreka [IOK
U aneTaibAerua. AIeToH https://myschool.edu.ru/
OIHOOCHOBHBIE IIPE/IETbHBIE
p Bu6muorexa [JOK
21 KapOOHOBBIE KUCIIOTHI:
https://myschool.edu.ru/
MypaBbUHAs U YKCYCHAast
99 [TpakTyeckas padora Ne 2. bubnnorexka [JOK

«CBoiicTBa pacTBOpa

https://myschool.edu.ru/
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YKCYCHOM KHUCIJIOTBI»

CrteapuHOBas U OJICHOBAs
KHCJIOTHI, KaK

bu6mmoreka [IOK

23
MPEACTABUTENMN BBICIIUX https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
Mpl1a Kak COJIM BBICILIUX
bu6mmoreka [IOK
24 KapOOHOBBIX KHCIIOT, UX
N https://myschool.edu.ru/
MoloIIIee JIeicTBrE
CrnosxHble 3(Uphl KaKk
o5 MIPOU3BOIHBIE KAPOOHOBBIX bubnnoreka [JOK
KUCHOT. ['Mapoiin3 CI0KHBIX https://myschool.edu.ru/
3¢upoB
Kupsl: runpomnus,
bubmuorexa [JOK
26 PUMEHEHHUE,
https://myschool.edu.ru/
Ouosoruveckas poJib KUpPOB
VYrneBompl: COCTaB,
KITacCH(pUKaIHS.
ib bubmuorexa [JOK
27 Baxueiimume npeacTaBuTeNN:
https://myschool.edu.ru/
TJIF0K03a, PpyKTO3a,
caxaposa
08 Kpaxman u nemironosa kak bubnuoreka [IOK
[IPUPOJHBIE MTOJIUMEPHI https://myschool.edu.ru/
KonTponbnas pabota mo
29 pasnieny bubmuorexa [JOK
«Kucnopoacoaepxaiiue https://myschool.edu.ru/

OpTaHU4YCCKUEC COCTUHCHU )
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AMUHBI: METHJIAMUH U bubmuorexa [JOK
30 1
AHUJINH https://myschool.edu.ru/
AMUHOKHCIIOTEI KaK
aM$OoTEPHEIE OPTAaHUUECKHUE
Gorep P bubmuoreka [JOK
31 COEIMHEHNS, X 1
https://myschool.edu.ru/
OHMOJIOTHYECKOE 3HAUECHUE.
IlenTuasl
benku kak npupoaHbIe
32 BBEICOKOMOJIEK VIISIPHBIE 1 bubmmorexa LHOK
yIp https://myschool.edu.ru/
COEIMHEHUSI
OCHOBHBIE ITOHITUA XUMUHU
33 BBICOKOMOJIEK YJIIPHBIX 1 Bubmorexa IIOK
o yup https://myschool.edu.ru/
COEIMHEHUH
OCHOBHBIE METOLI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX bubnuoreka [IOK
34 N 1
coenqmuennii. IlmacTMaccer, https://myschool.edu.ru/
Kay4dyKH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME
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11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourposnbubie | IIpakruueckue I'nA
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
XUMUYECKU 3JIEMEHT. ATOM.
bubnuorexa [JOK
DOnekTpoHHas KOHGUTypamus 1
https://myschool.edu.ru/
aTOMOB
[lepnonnueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKHX 31eMeHTOB /JI. M. bubmuorexa [JOK
1 .
MenneneeBa, nX CBS3b C https://myschool.edu.ru/
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB U
WX COCIMHEHUN T10 Tpynmnam 1
nepuoaam. 3HaueHue L bubmuoreka [JOK
MEPUOJUYECKOT0 3aKOHA U https://myschool.edu.ru/
CHUCTEMBbI XUMHYECKHUX JIEMEHTOB
.. Menneneesa B pa3BUTUU
HayKu
Crpoenue BenecTra. XuMHUYECKast
CBsI3b, €€ BUJIbI; MEXaHU3MBI 1 but6mmoreka [IOK
00pa30oBaHMs KOBAJICHTHOM CBSI3U. https://myschool.edu.ru/
Bonoponnas ca3b
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BaneHTHOCTD.
DIIEKTPOOTPULIATENLHOCTb.
Crenens okucieHus. BemniecTsa
MOJICKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

bubnunorexa LIOK
https://myschool.edu.ru/

ITonsTue o AUCIICPCHBIX CUCTCMAX.
HMcTtuHHBIC U KOIIOUIHBIC
PaCTBOPBLI. MaccoBas gomus
BCUICCTBA B PaCTBOPC

bubmnoreka IIOK
https://myschool.edu.ru/

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHUYECKHX COCAMHCHHIA.
[eHeTnyeckast CBsI3b
HEOPraHUYECKHUX BEIICCTB,
Pa3IMYHBIX KIACCOB

bubmnoreka IIOK
https://myschool.edu.ru/

Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XMMHUH. 3aKOH
COXPAaHEHHUsI MACChl BEILECTB;
3aKOH COXPaHEHHMS U PEBPALICHUS
SHEPIruM MPU XUMHYECKUX
peaKumsax

bu6nuorexa [IOK
https://myschool.edu.ru/

Cxkopoctb peakiuu. OOpaTumbie
peakuu. XUMUYECKOe
paBHOBeEcHE

bubnunorexa LIOK
https://myschool.edu.ru/

10

[TpakTuyeckas padora Ne 1.
«BnusHue pa3nuyHbIX (HaKTOpOB
Ha CKOPOCTh XUMUYECKOU

bubnunorexa LIOK
https://myschool.edu.ru/
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peaKIum»

DeKTPOIUTHYECCKAS
nuccounanud. [lonstue o
BOJIOpoIHOM Toka3atese (PH)

but6mmoreka [IOK

1 pactBopa. Peakiiuu noHHOTO https://myschool.edu.ru/
oOMeHa. ['uaponns opranndeckux
Y HEOPTaHUYECKUX BEIECTB
OKHCIUTENBHO-

12 BOCCTAHOBUTEJIbHBIC PEAKIIUU. bubnuorexa [IOK
[TonsiTre 006 AMEKTpOIIH3E https://myschool.edu.ru/
pacIuiaBoB ¥ pacTBOPOB COJICH

13 KonTponbHas pabota 1o paszueny bu6nuoreka [JOK
«Teopernyeckne OCHOBBI XUMUK https://myschool.edu.ru/
MeTtamnsl, BX ITOJIOKEHHE B
Ilepnonnueckoi cucreme

14 XUMHYECKUX 351eMeHToB J[. 1. but6mmoreka [IOK
MenzeneeBa 1 0COOEHHOCTH https://myschool.edu.ru/
cTpoenust atoMoB. O01IIe
dbuznyeckue CBOMCTBa METAIIIOB
CnnaBbl METAJIIOB.

15 DNEKTPOXUMHUUECKUH psifl Bubnmorexa [IOK

. https://myschool.edu.ru/
HANPSDKEHUH METalIOB
XUMHUYECKUE CBOMCTBA
16 BOKHEUIIINX METAJUIOB (HATPHA, bubnuotexa [JOK

KaJuH, KaJIbITUi, MarHum,
ATIOMUHUI) U UX COeTMHEHUI

https://myschool.edu.ru/
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17 XUMHUYECKUE CBOICTBA XpOMa, bubmmoreka [JOK
MU U UX COCOUHECHUHU https://myschool.edu.ru/
18 XuMHU4ecKue CBONCTBA IIMHKA, bubnuotexa [JOK
J)KeJie3a U MX COeIMHEHUN https://myschool.edu.ru/
ITpakTrueckas padota Ne 2.
" bubnuotexa [JOK
19 Pemenue skciepuMeHTAIbHBIX
" https://myschool.edu.ru/
3a7a4 no teme «MeTtamibh)
Hemerasibl, uX MOJI0KECHHUE B
[Tepuoanueckoii cucreme
bubmuorexa [JOK
20 XUMHYECKHX daeMeHToB JI. W.
https://myschool.edu.ru/
MeHnpeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB
®dusnveckue CBONCTBA
HEMETAJIOB. AJIOTPOIHS
bu6nuoreka [IOK
21 HEMETaJUIOB (Ha IpUMeEpe
https://myschool.edu.ru/
KHCIJIOpOJia, cepbl, hocdopa u
yriieposia)
29 XuMHdecKye CBOMCTBA raJIOreHOB, bu6nunorexa [IOK
Cephl U UX COCTMHEHUI https://myschool.edu.ru/
93 XuMHUYeCcKue CBOMCTBA a30Ta, bubmmorexa [JOK
docdopa u ux coeAMHEHUN https://myschool.edu.ru/
24 XUMHYECKUE CBOWCTBA YIJIEPOa, bubnuotexa [JOK
KPEMHUS U UX COCIMHEHUHN https://myschool.edu.ru/
o5 IIpuMeHeHne Ba)KHEUIINX bu6muoreka [JOK
HEMETAJIJIOB U UX COEIUHEHUI https://myschool.edu.ru/
26 O000I1IIEHNE U CUCTEMATU3AIUI bu6mmoreka [JOK
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3HaHUM 110 TeMe «HemMeTanabe.
Brprunciienus o ypaBHeHUSIM
XUMHYECKUX PEaKIui U
TEPMOXHUMHUYECKHE PACUETHI

https://myschool.edu.ru/

[TpakTuyeckas padora Ne 3.

bubnunorexa LIOK
27 «PemeHune 3KCIepUMEHTATBHBIX
" " https://myschool.edu.ru/
3agad o reme "Hemerasmibr"»

28 KonTponbHas paboTa no remam bu6nuoreka [JOK
«Merams» u «HemeTamibny https://myschool.edu.ru/
Heopranunueckue u opranudeckue

bubnuorexa [JOK
29 kucnotel. Heopranmueckue u
https://myschool.edu.ru/
OpTaHMYECKHUE OCHOBAHUS
AmMoTepHbIe HEOpraHUYECKHEe U
OpPTaHUYECKUE COCTUHEHUS.
bu6nuoreka [IOK
30 ['eHeTndeckas CBSI3b
https://myschool.edu.ru/
HEOPTaHMYECKUX U OPTaHMICCKHUX
BCIICCTB
Ponp xumun B o0ecrieueHun

31 HKOJIOTUYECKOMN, IHEPTETUIECKON U bubnmnoreka [JOK
MUIIEBON O€30MaCHOCTH, PA3BUTHH https://myschool.edu.ru/
MEUIHBI
[IpencraBnenust 06 oOmuUx

39 HAyYHBIX TPUHIUIIAX bubmuoreka [IOK
MIPOMBIIIUIEHHOTO MOJTYy4YEeHUS https://myschool.edu.ru/
BaKHEHIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB H bu6mmoreka [JOK
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MaTepHUaJIOB https://myschool.edu.ru/
but6mmoreka [IOK
34 XuMHs ¥ 30pOBbE YEIIOBEKA 1 httos://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






