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Cankr-IlerepOypr 2024-2025 y4eOHbIi roj

HOACHUTEJBHASA 3AIIUCKA

[IporpamMa 1O XUMUM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pa3zpabotana Ha ocHOBe DenepanbHOTO 3aKkoHA OT 29.12.2012 Ne 273-D3 «O6
obpazoBanun B Poccuiickoit dDexneparnuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMbl  CpPEIHEro OOIIero
obpazoBanust  (DOII  COQO), mnpencraBieHHbIXx B DepepaabHOM
rocyjiapctBeHHOM oOpazoBarenibHOM craHjgapte COO, ¢ yuérom Konuenumu
npernojaBaHusi  yd4eOHOro  mpeaMera «XuUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — dPepepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpa3oBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacniopsikenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTrpaMMBbI M0 XUMHUH, K ONPEICTICHUIO
oOmelt crpaterun OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS  OOyYarOIIUXCs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KoOHUenTyaidbHble monoxkenus @dIoC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieH, COJEp>KaHUs, PE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa30BaTeIbHON OpPraHU3allu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTU. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3allud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX ILEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHMs. DT IIEHHOCTU KacaroTCs
MO3HAHUSA 3aKOHOB MPUPOJBI, (POPMUPOBAHUS MHPOBO33PECHUS U  OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TakKXKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBbIO U MIPUPOHOM cpefe. Peanusyercs xuMuyeckoe 00pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHHsS CpPEICTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
ompesieieHbl B MPOorpaMMe Mo XUMHUU € YYETOM crenudUKU HAyKU XUMHH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATBHOM KU3HH OOIIECTBA, a TAKKE C
yuéToM OOIMX Teie ¢ TPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeaHero obOmiero oOpasoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOJjb B
COBPEMEHHOM IMBWJIM3AllUM, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU
KynbTypbl. OHa BHOCHT CBOMl BKJaad B (OpMHUpPOBAHUE pPAIMOHAIBHOTO
HAyYHOTO MBINUICHUS, B CO3J]aHUE IIEJIOCTHOTO TMPEACTaBICHUS 00
OKpYXKAIOIIEM MHUpPE KaK O €AWHCTBE MNPHUPOALI M YEIOBEKa, KOTOPOE
dbopMupyeTcsT B XMMHUU HAa OCHOBE IIOHUMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, X
CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JIPYTMMH €CTECTBEHHBIMH HAyKaMH, XHUMUS
CTajia HEOThEMJIEMON YacCThI0 MHUPOBOU KYJIBTYPhI, HECOOXOJUMBIM YCIOBHEM
YCHENIHOTO TPYy/Aa U XKU3HM KaXaoro wieHa oodmiectBa. CoBpeMEHHas XHUMUS
KaKk HayKa CO3MJaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBjieHa Ha
perieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUS YEIOBEUECTBA —
CBIPHCBOM, DSHEPreTUYSCKOM, IIUIIEBOM, SKOJIOTHYSCKOW O€30IacHOCTH H
OXpaHbI 3/I0POBBSL.



B cootBeTcTBUM € OOIIMMH LEISIMU U TPUHIMIAMU CpPEIHEro oOIIero
oOpazoBaHus cojepkaHue mnpeamera «Xumus» (10—11 xkmaccel, 0a30BbIi
YPOBEHb M3Y4YEHUSI) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOJIMMYIO MM  JUIsi  BBIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCICIIHOTO BKIIIOUEHUS B KU3Hb COIMyMa,
OPOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX 00JacTsX, HE CBS3aHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocTaBnslOMUMHA TIpeAMeTa «XUMHUS» SBISIOTCS 0a30Bble KYypChl —
«Oprannyeckas xumusi» U «OOmIas U HEOpraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIep>KaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUM MO0 HEOPraHMYECKON XUMHH (C BKIIFOUEHHEM 3HAHUM U3 001Iei
XUMUU) U OpraHudecKor xumuu. @opMupoBaHue JaHHOW CUCTEMbl 3HAHUHN MTPU
U3YYCHUH TIpeIMeTa OO0ECIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HAa OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepxkanusi KypcoB — «Opranudeckass xumus» u «OO0mas u
HEOpraHuvecKkas XuMus» c(HOpMHpPOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0/Ja K H3YYEHHI0 Y4YeOHOro marepuaia U O0OYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypc€ OpPraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSL HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTaHUYECKUX
COCAMHEHUW, a TAaKX€ HAa YPOBHE CTEPEOXMMHUUYECKUX U IJIEKTPOHHBIX
Ipe/CTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 M3yd4aeMblX B Kypce
BEILIECTBAX JAlOTCSI B PAa3BUTUM — OT YIJIEBOJOPOJOB JIO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COeIMHEeHU. B kypce opranudeckol Xumuu
MOJIy4alOT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI TEPBOHAYAJBLHBIE TMPEACTABICHUS O XWUMHUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEHIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHS, O XUMHUECKON pEaKIINu.

[Tog HOBBIM yrioMm 3peHuss B TpeaMere «XuMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCs W3YYEHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOpEeTUYECKH MaTepuanl U (HAaKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMUYeCcKol peakiuu. Tak, B yacTHOCTH, B Kypce «OO1as u Heopranmaeckas
XUMUSD» O00Yy4arolmuMCs TPEIOCTaBIACTCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX U METOJIOJOTHYECKUX
MO3UIMH, TIIyOKE MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMI 3TOro 3aKoHa —
0T 00o01IaroIIeH 10 0OBICHSIONIEH U MPOTHO3UPYIOIIEH.

Enunasgs cucremMa 3HAHMM O BaXXHEHMIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHHUH, CBOWCTBAX M NMPUMEHEHUH, & TAKKE O XMMHUUYECKUX PEaKLMIX, HX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMH COJCP)KAHUS, HMEIOUIMMU KYJIbTYPOJOTHUYECKUNA H
MPUKJIAHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MMOHUMAHUIO B3aMMOCBSI3H
XUMUHU C JIPYTUMU HayKaMH, PAacKpbhIBalOT €€ pPOJib B TO3HABATEIBHOU H
MPAKTUYECKON JIEATETLHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TpOIecCCYy TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTHUCCKUX MPUIIOKESHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMax, CBS3aHHBIX C XHUMHEH, KPUTHUYCCKU
OCMBICTUBATh HWH(MOPMAITMI0O U TMPUMEHATh €€ IS TOTNOJHEHUS 3HAHHM,
pElIECHUs] HMHTEJUICKTYAIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3amad. B menmom coxepikanue ydueOHOTO mpeaMera «XUMHsS) JAaHHOTO YPOBHS
M3Y4YeHUsT  OPUEHTHpPOBAaHO Ha  (GOpPMHpPOBAHHWE y  OOYyYarOUIUXCS
MHPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (PUITOCOPCKUX HIAEH, TaKUX KaK:



MaTepUaIbHOE E€JUHCTBO HEOPraHWYECKOr0 U  OPraHU4ecKoro  Mupa,
00yCJIOBIIEGHHOCTh CBOMCTB BEILIECTB X COCTAaBOM U CTPOCHHUEM, [TO3HABAEMOCTh
NPUPOAHBIX SIBICHUN MYyTEM SKCIEPUMEHTA U PELICHUs MPOTUBOPEUUN MEKITY
HOBBIMH (paKTaMU U TEOPETUUECKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIU XUMHHU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpolieM cOepexeHus
HSHEPreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUS HOBBIX TEXHOJOTUH U
MaTepHayoB.

B maHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHUS U COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K ONpPEaeNICHUIO
collepKaHUsi W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUI, HMEIOMIMX 0a30BOE 3HAYCHHUE IS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOsieM, TMOHWCKa, aHalu3a |
00paboTkn  MH(OpMAIMK, HEOOXOJAMMBIX JUISI NPUOOPETEHHUS  OIbITA
NPAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B MO3HAHUU XUMHUH.

B mpaktuke npenogaBaHus XMMHH Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEro oO0Iero ooOpa3oBaHus, IpH
OTIPENICTICHUHN COJICPKATEIBHOU XapaKTEPUCTUKU IIeJIe H3Yy4EeHHs TpeaMeTa
HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTU TPAJUIMUOHHO TMPHU3HAETCS
dbopMHpOBaHHE OCHOB XHWMHUYECKOW HAyKW KaKk OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUUYECKOW JEATEIbHOCTH YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOM TOYKU 3PEHUS TaKOU
MOJIXO0J K ONpPENENCHUI0 LeJiel W3y4eHHs] TMpeaMeTa SBJISETCS BIIOJTHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOM TOYKE 3pEHHUS TJABHBIMU LIENSIMU M3YyYCHUs TIPeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCSA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIen
COCTABJISIIOIIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpPOHM JIeKaT KIIOUeBbIe TMOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOpUU XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE W pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XHMHUYECKHUX pEeaKIiil, HEOOXOIUMBIX ISt
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCA B MHPE BEIIECTB U
XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HAOMIOICHHEM U OOBSICHEHHEM  XUMHUYECKOTO  DKCIIEPUMEHTA,
coOro/IeHreM TMpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

Hapsiny ¢ »TuM, conepkaTelbHas XapaKTepUCTUKA ILielield W 3ajad
M3Y4YEeHUS MpeaMeTa B MPOrpaMMe MO XMMHUHM YyTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETro OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus ~ OoOydeHwus,
OPUEHTHUPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTeIbLHOM
OpraHu3alliM, BIIAJICIONMIET0 HE HAOOpPOM 3HaHWN, a (QYHKIIMOHATBLHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTUBHOTO MOJTyUYEHUS 3HAHUI
Y IPUMEHEHUS UX B pEaJbHOM JKU3HU IS PEIICHUS MPAKTHIECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3YyHYEHHHM TpeaMeTa «XUMHUS» JTOMUHHUPYIOIIEe
3HAYCHUE MPUOOPETAIOT TAKKUE 1IETH U 33]]a4UH, KaK:



aganTanus OOyYaronIuXcs K YCJIOBUSAM JUHAMHUYHO Pa3BUBAIOIICTOCS
Mupa, (HOPMHUPOBAHHE HWHTEIUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
caM0oOOpa30BaHUIO,  COTPYAHUYECTBY,  CaMOCTOSTCILHOMY  IPHUHSATHIO
IPAaMOTHBIX PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

dopMupoBaHUe y OOYYarOIIMXCS KIIOYCBBIX HABBIKOB (KITFOYCBBIX
KOMITCTCHIINH), UMEIOIINX YHHBEPCAJIbHOE 3HAYCHHE IS PA3JIMYHBIX BHUIOB
NCATEIBHOCTH:  PEIICHUS MpoOJieM, TIOWCKa, aHaim3a ©  00pabOTKH
uHpOpPMAIIUK, HEOOXOMUMBIX JUIS TMPUOOPETCHHS OIbITa JICSATCIBHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B IO3HAHMHM XHMHH, a TaKKe JIJIS OICHKH C
MO3UIIMK  JKOJIOTHYECKOW O€30MMacHOCTH XapakTepa BIUSHHUS BCEIIESCTB M
XUMHUYCCKUX MPOIECCOB HAa OPTaHU3M YEJIOBEKa U IIPUPOIHYIO CPEAY;

Pa3BUTHEC IMO3HABATEIBHBIX HHTEPECOB, MHTCILICKTYAIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH OO0yYaroIMUXCs: CIIOCOOHOCTH CaMOCTOSTEIIBHO IPHOOPETATh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBUHU C YXU3HEHHBIMH MOTPEOHOCTIMH,
UCTIOJb30BaTh COBPEMCHHBIE HH(DOPMAIIMOHHBIC TEXHOJIOTMH I TIOMCKAa U
aHaM3a Y4eOHOM W HAYYHO-TIONMYJIAPHOW HWHQPOPMAIMH  XHUMHYECKOTO
COJICpIKaHUS;

dopMUpOBaHHE U pa3BUTHE Y OOYyYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHUS, HAaOIIOAaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, IIpH IUTAHUPOBAHWH U
IIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaOIUXCS YOSKIEHHOCTH B TYMaHUCTHYECKON
HaNpPaBJIEHHOCTH XUMHUHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoOHaIBHOTO MPUPOAOIIOIE30BAHNS, TOTIOTHEHHS YHEPTETHUECKUX PECYPCOB
U COXPaHGHHUS NPHUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTHU
OCpe)XHOTO OTHOIIEHUS K TIPUPOJE H CBOEMY 3/J0pPOBBIO, a TaKkKe
NpUOOPETEHUS OIBITA HWCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHHWHA JUIS TPUHSATHS
I'PaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX C XUMHYCCKUMH SIBJICHUSMHU.

B ydeOHOM muaHe cpemHero oOmmiero oOpa3oBaHUS MPEAMET «XHMHS»
0a30BOro0 ypOBHS BXOJWT B COCTaB TNpeaMeTHoW obOnactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

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



COIEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTUE U 3HAUEHUE
B IIOJIyYEHHUH HOBBIX BEIIECTB U MATEPHUAIOB. TE€OpHUS CTPOCHHSI OPraHUYECKUX
coenuHeHnid A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHUS. CTPYKTypHBIE
dbopMynbl OpraHUYecKUX BelecTB. [ 'omosnorus, uzomepus. XuMU4eckasi CBs3b
B OPTAHUYECKUX COEAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa opraHnueckux coeJuHEHUHN (CUCTeMaTuyecKasi) U TPUBHAJIbHbBIE
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
O3HAKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMud Ha UX
OCHOBE, MOJICJIMPOBAHHWE MOJEKYJ OPTraHUYECKHX BEIEeCTB, HAOIIOJECHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUI0 OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHMYECKUU psAn. MeTaH u 3TaH —
IpOCTEUINE MPEACTABUTEIN alKaHOB: (PM3MYECKUE U XMMHYECKUE CBOWMCTBA
(peakiuu 3aMellleHHs U TOpPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAMl. DTUIIEH U MPOIUIICH
— TPOCTEHIINE MPE/ICTABUTENN AIKEHOB: (PU3UYECKUE U XUMHUYECKUE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THUIpATAIlMM, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHue, BaKHEUIITHE
XUMHUYECKUE CBOMCTBA (peaxmms MOJTMMEPU3AITUN). [Tonyuenue
CUHTETUYECKOIO 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 ), IOTyUYEHUE U TPUMEHEHUE.

Apensbl. benzoun: cocrtas, cTpoenue, GU3NUECKHUE U XUMUYECKHE CBOWMCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJYYECHHE U TPUMEHEHHE.
Tonyon: cocmae, cmpoenue, guauueckue u Xumuyeckue ceorcmea (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJYy4YeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckas CBA3b MEXAY YIJIEBOJAOPOAAMH, MPUHAJICKAIMMU K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazel. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadoTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUI, KaTaluTU4yecKuil), nmupoiu3. [IpoaykTel
nepepaboTku HEPTH, WX NPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 NpoayKThl €ro nepepaboTKu.

OKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB W PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJ YyIJIEBOAOPOJIOB U



raJIOTeHONPOU3BOIHBIX, MPOBEJECHUE MPAKTUYECKOW pabOThl: MOJTyYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHI0O XMMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WM MPOAYKTAa PEAKUUHA IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue U XMMHUYECKHME CBOMCTBA (peakiMu C aKTHUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), NMpPUMEHEHHE. BoJopoaHbIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIelicTBUE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHbIE€ CHOUPTHL. OTWICHIVIMKOAb W TJIMUEPUH: CTPOEHUE,
dusznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAsl Peakilisg Ha MHOTOATOMHBIE CIUpTHI). JlelicTBue Ha
opranusM yenoBeka. [[pumeHneHne rauuepuHa u STUIECHTJINKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpnerunipl U kemowusl. DopManpaeruj, aleTadbICTHA: CTPOCHHE,
busnueckrue U XUMHUYECKUE CBOMCTBA (PEaKIIMU OKUCICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KHCIIOThI: CTPOCHHE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (CBOMCTRA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), T[OJydYeHue U
npuMeHeHne. CTeapruHOBask U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENIN 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
noymMcaxapunbl). [Joko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
rugpokcugom meau(ll), okucinenne aMmmuadHbIM pacTBopoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak H30MEP TITHOKO3BI.

Kpaxmain u nemnono3a kak npupoiHbie monumepsl. CTpoeHUe Kpaxmana u
HeUtoNIo3bpl.  Pu3nyeckre M XHUMHYECKHE CBOWCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAsI PEAKIIHs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPAIICHUIL:
poBe/ieHne, HAOI0/IEHNE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuznoM meau(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJIEHCTBHE TIIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u rumpoxcumom memu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WJIM MPOAYKTAa pPEAKIHUH IO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOJHBIX BEIIECTB HIIM IMPOTYKTOB
peakIun).

A3zoTcojiepKalye OpraHuIecKiue COeTMHCHUS.

AMUHOKHUCIIOTBI ~ Kak  aM(pOTepHbIE  OPraHUYECKHUE  COCAMHCHHS.
du3nveckue U XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTumpl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAsI CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

DOKCnepUMEHTAIbHBIE METOJAbl HU3Yy4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
HaOJI0JICHNEe W ONMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OCIKOB
NIpU HAarpeBaHWH, [IBETHBIC PEaKIINU OCIIKOB.

BbicokomoieKyasipHbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHSS
MOJIeKyJisipHass Macca. OCHOBHBbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALIMS U TTOJTUKOHACHCAITHS.

OKCnepyUMEHTAIbHBIE METOAbl 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 OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUM, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TMIOHSATHUSA: SIBJIICHUWE, HAay4YHBIH (aKT,
TUI0TE3a, 3aKOH, TEOPHs, aHallu3, CHUHTE3, KiacCUUKAIus, MePUOIUIHOCTD,
HaAO0JII0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €MHUITBI UX U3MEPEHUS.

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 IHUTAHMUS,
MOIOIIUE CPEJICTBA, JIEKAPCTBEHHbBIE M KOCMETHYECKUE TpenapaThl, MaTepUaIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHI 3eMEHT. ATOM. Sapo aTroma, H30TOMbL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUYeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OPOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYPAIIUSI aTOMOB.

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



[lepuonnyeckorn cucrtembl xumuueckux diemeHToB . M. Menneneea ¢
COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00Opa3yeMbIX HMMHU MPOCTBIX 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 XUMHUYECKOH CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DNEKTpOOTPULIATENEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

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

[TonaTtre o nucnepcHbIX cucremax. VICTUHHBIE U KOJJTIOMAHBIE PACTBOPBL.
MaccoBas 10151 BelecTBa 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 NIPEBPALLICHUS YJHEPTUM TP XUMUYECKUX PEAKIUSX.

CkopocTh peakiuud, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIONIME HA
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas aucconuanusi. CuiibHbIe U Ci1a0ble 3JIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaJIbHAsI, IEJIOYHAS.

OKHUCAUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPALICHUI:
nemoHcTpanusa Tadmui «lleproguyeckas cuctemMa XUMHUECKHX AJIeMEHTOB /Jl.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUYECKUX PEIIETOK, HaOII0IeHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIOKEHHUE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO WHAMKATOPA, PpPEAKIUU
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 BELIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepuoguueckoit cucreme
xuMudeckux 3memeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHUE 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 metamios B [lepuoauueckoi cucteMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJIEKTPOHHBIX



000J104eK aTOMOB MeTalioB. O01ue puznueckue cBoricTBa MeTaioB. CIliaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HANIPSKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX META/UIOB (HATPUH, KaJIUM, KaJblIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OG6mue crocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

ODKCHEPUMEHTAIbHBIC METOJbl U3YYEHHUSI BEIIECTB M MX IPEBPAIICHUM:
U3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1ayu, HaOJIOJCHUE W ONMHCAHHE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BerecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponps xumum B o0ecrieueHn SKOJOTHIECKOMN, SHEPIEeTHICCKON 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 MHUpE BEIIECTB U MATEPUAJTIOB: BAXKHEUIIME CTPOUTEIIBbHBIC
MaTepUalibl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI ISl JIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUNYECKUE U MUHEPATIbHBIE
yI00pEeHus.

XuMHS U 3J0POBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, NpaBuiaa O€30IaCHOTO HCIIOJIB30BAaHUS 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 ITOHATHH, TaK M TIOHSTHH, SBISIOMIMXCS
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, HEUTPOH,
WOH, W30TOIl, pPAAUOAKTUBHOCTb, MOJIEKYyJia, SHEPr€TUYECKU YpPOBEHb,
BCILIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, (U3HUUYCCKHE
BEJIMYHUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTh.

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

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

TexHomnorusi: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJUTypIusi,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTCpUaJIOB, CEIIbCKOXO03SMCTBEHHOC
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

MIPOMBIINIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIApPATOB, IIPOU3BOACTBO



KOHCTPYKIIMOHHBIX MaTCpHruajoB, QJICKTPOHHAsA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHSA IIPOTPAMMBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyYaroIMMuUCs TPOrpaMM cpeaHero oomiero oOpa3oBaHusl (JTUYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM st
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrpaMM CPEIHET0 OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOJIOM B CTPYKTYypeE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpEeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHWE OOYyYarOUIUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HAJIMYKUe MOTUBAIIUU K O0yUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIMMU LEITOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYphl U CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHUS MpPEIMETa «XUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW UM BOCIHTATEILHON JESITEIIbBHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMHU TIOBEACHHS, CIIOCOOCTBYIOIIUMU IPOIIECCaM
CaMOITO3HAHUS, CaMOpPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW M MPAKTUYECKON JeATEIbHOCTH
0Oy4Jaronuxcst o peaau3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIUTAHUSA:

OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

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

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3TUYHBIX BUJOB YUEOHOU IEATETLHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacCJEAUI0
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKH €CTh PE3YJIbTaT



JUIMTENIbHBIX HAOJIIOIEHUM, KPOMOTIMBBIX 3KCHEPUMEHTAIbHBIX IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UMHTEpeca W MO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MOBEAEHUE U MOCTYIKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEW 370poBOro u 0Oe30rmacHoro obpasza KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs MpaBuil 0e30MacHOro OOpallleHUs C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM )KU3HU U B TPYJIOBOM JAEATEIBbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TOBEJCHUSI B CUTYaIUsX, YTPOKAIONIMX 3J0POBBIO0 U JKU3HU
JIIOJIEH;

OCO3HAaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
JeSTeIbHOCTH, OOIECTBEHHO TIOJIE3HOM, TBOPUECKOM M JPYruX BHAAX
NEATEIIbHOCTH;

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

MHTEpeCca K MPaKTUYECKOMY HM3YYECHHIO Mpodeccuil pa3inyHOro pojia, B
TOM YHUCJIE HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIHLHON TPaEKTOPHUH
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XMMUHU, UHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

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 JEUCTBHM, NPUHOCIIIMX BpEI OKPYKAOLIEH
MIPUPOHON Cpelie, YMEHHUSI TPOTHO3UPOBATH HEOIArOMPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOW HANpPaBIECHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI MU B MIO3HABATEILHOM, KOMMYHUKATUBHOM U COLMATIBHON



NpaKTHKE, CIHOCOOHOCTH W YMEHHUS AaKTHBHO TMPOTHBOCTOSNTH HJICOTOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

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

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUH 1E€JI0CTHOTO
IPEJCTABICHUS 00 OKPYIKAIOIIEM MHUPE KaK O €MHCTBE MPUPOBI U YETIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS,;

yOexXIEHHOCTH B 0CO00OM 3HAYMMOCTH XUMHUHU JJISI COBPEMEHHOMU
MUBWIM3AINHA: B €€ TYMaHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3aHMM HOBOW 0a3bl MaTepHaTbHOW KYJIBTYPHI, PEIICHUH TI00ATbHBIX
po0JieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUICCKOM,
NUIIEBOM U DKOJIOTMYECKOM  O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
o0ecreueHnr yCIOBHUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0TO 4ieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TI'pPaMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOOB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalv3a U OOBICHEHMS SIBICHHI
OKPYXKAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUU, YMEHHUS JelaTh
000CHOBaHHBIC 3aKIIIOUCHHUSI HAa OCHOBE HAy4YHBIX (AKTOB M HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUIX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENHCKON e TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHUI0, K AKTMBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHUSI Y4EOHOTO MpeaMera «XUMUsH
Ha YpOBHE CpeHEro 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBble i1 (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOyUYAIOIIUXCS
MEKIUCLIUTUIMHAPHBIE (MeXnpeaMeTHBIE) OOLIEHAyYHbIE ITOHSATHS,
OTpaXKaroUIUe IEJOCTHOCTh HAyYHOW KapTHUHBI MHpPA U CHEHU(UKY METO/OB
MO3HAHUs, WCIOJI3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4dHbIA (akT, MPUHIMUII, TUIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4eOHbBIC NeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PETryJATHUBHBIE), oOecreunBaromuye (HOpMUpPOBaAHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIMAJIBHONM KOMIIETEHIIMHU O0Yy4aroIIuXCs;

CIIOCOOHOCTH oOy4Jaronmxcs UCITI0JIb30BaTh OCBOCHHBIE
MEXKIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEIILHON M COLIMAILHOM MPAKTHUKE.



MertanpeIMeTHbIE Pe3yJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbLHBLIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

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

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTABJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKK MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHUS /111 OOBSICHEHUS OT/ACIIBHBIX (DAKTOB
U SIBJICHUM;

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

yCTaHABJIMBaTh MPUUYMHHO-CJICACTBEHHBIE CBA3U MEXKIY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE pacCYXKIeHUsl (MHIYKTHUBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PacCMaTpPHUBACMBbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJBI M 3aKIFOUCHUS,

NPUMEHATH B  MPOILECCE TMO3HAHUA, HCIOJb3YEMbIE B  XUMHUHU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHUMBOJI) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOW PpEaKIMH — TPHU PEHICHUH Y4eOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh HAa3BAaHHBIE MOJICIbHBIC
MPEJCTABICHUS JJIsI BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3yYaE€MbIX BEIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO IMO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJadyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
IIOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOIPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

BJIQJICTh HABBIKAMU CaMOCTOSTEIBLHOIO IIJIAHUPOBAHUS W TPOBEACHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 3a
XOJOM  TpOIecca, CaMOCTOSITEIbHO  TMPOTHO3UPOBATH €Tr0  pe3yJibTar,
dbopmynupoBath 0000IIEHUS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
PEe3yJIbTAaTOB UCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJCIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PELICHUS] MPAKTUYECKUX 3ajlady, MPUMEHEHHIO Pa3JIMYHbIX
METOJIOB TTO3HAHUS.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCSA B PA3NIMYHBIX HWCTOYHHMKAX WHopManuu (HAy4HO-
MOMyJISipHAsT JINTepaTypa XHUMHYECKOTO COJEpKaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl HTepHeTa), aHaTM3UpOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm



NPEACTABICHUS,  KPUTHYECKH  OIEHMBaTb €€  JOCTOBEPHOCTh  H
HEMPOTUBOPEUYUBOCTD;

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

npUOOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMYy MpeCTaBICHUS
uHopManuu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYyYHBI S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
XUMUYECKON HuH(OpMaluen: NpUMEHSITh MEXIpeAMETHbIE (pu3nyueckue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMmyibl, aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH J1eCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYX JaeMOW TeMbl B XOJle Juanora
W/WIN JUCKYCCUU, BBICKa3bIBaTh HUJCH, (HOPMYIUPOBATH CBOHM MPEITIOKECHUS
OTHOCHUTEJILHO BBITTOJTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CAMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPHU
BBITIOJIHEHUA XUMHUYECKOTO DJKCIEPUMEHTa, NPAKTUYECKON paboThl 1O
UCCJIEIOBAHUIO CBOMCTB U3Y4aeMbIX BEIIECTB, PeaIM3aIlMU y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJIBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS TIO3UIUI B X0J1e 00CYKICHUSI 1 0OMEHA MHEHHUSMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IMO3HABATEIIbHYIO
JeSITeIbHOCTD, OMNpeesiss e€ IeNu W 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpeJIaraéMblil aJIrOpUTM JACHCTBUU TPHU
BBITIOJIHEHUM YYE€OHBIX M HCCIEOBATENIbCKUX 3ajla4, BBHIOMpaTh Haunbosee
3¢ PeKTUBHBIN COCOO WX pEIICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb  CBOEM  JICSATENBHOCTHU HAa  OCHOBE
caMoaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yibTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (OPMHUPOBAHWW MBIIUICHUS ©  KyJIbTypbl JIMYHOCTH, €€
(YHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW JUIsl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TMMOHATHUS (XUMHUYECKUM DJIEMEHT, aTOM, DJIEKTPOHHAs
o0oioyka aroma, MOJIEKYyJia, BaJCHTHOCTb, JJIEKTPOOTPUIIATEITHLHOCTD,



XUMUYECKass CBS3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas M COKpaliéHHas),
MOJIb, MOJISIpHAas ~ Macca, MOJSIPHBIA  OO0BEM,  YIJIEPOIHBIH  CKEJET,
(GyHKIIMOHATIBHAS TPYyIIa, paJuKand, H30MEPHsS, H30MEPhbl, TOMOJOTHYCCKHMA
PN, TOMOJIOTH, YIJICBOJOPOJbI, KHUCIOPOJ M a30TCOJCPIKAIINE COCIUHCHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC COCTMHCHHS);
TEOPHUH M 3aKOHBI (TEOpHs CTPOSHUS OpraHMYeCKuX BemiecTB A. M. Byrtiepoga,
3aKOH COXPAaHCHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK
XUMHUHU; MHPOBO33PECHUYCCKHE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAaHHS
IPUYMHHOCTH M CHUCTEMHOCTH XHMHYCCKHX SBJICHUH, (DAKTOIIOTHUCCKHEC
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHUH M OC30IaCHOM HCIOJIb30BAHHH
BKHEHIITNX OPraHUYECKUX BEIIECTB B OBITY M IMPAKTUYCCKOH JEATCILHOCTH
YeJI0BEKa,

c(hOpPMHPOBAHHOCTh YMCHHUH BBISBIISATH XapaKTEPHBIC MMPU3HAKU TIOHITHH,
yCTaHABJIMBATh MX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE ITOHSATHS
IIPU OMMCAHWUU COCTaBa, CTPOSHUSI M MPEBPAIlCHUH OPraHMYeCKUX COCTMHEHUM

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYI0 CUMBOJIMKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMysl OpPraHMYECKMX BEIISCCTB U YPaBHCHUH XUMHUYECKUX PEaKIIHH,
W3TOTaBIIMBATh MOJICIH MOJICKYJI OPraHUYECKUX BEIIECTB ISl HILUTFOCTPAIIUA UX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh IIPHUHAIJICKHOCTh U3YUCHHBIX
OPraHUYECKUX BEIIECTB IO HMX COCTaBYy M CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme CoeAMHEHUN (YTJIEBOJOPOJBI, KHCIOPOJ M a30TCOACpIKAIINE
COCIMHEHHUS, BBICOKOMOJICKYJIIPHBIC COCAWMHEHHUs), JaBaTh UM Ha3BaHUS IIO
cuctematudeckor HomeHkiarype (IUPAC), a Takke IpUBOIUTh TPHUBHAIBHBIC
Ha3BaHUs OTJICIbHBIX OPTraHMYECKUX BEIIECTB (ITHIICH, MPOIUIICH, alleTHIICH,
ATUJICHTJIMKOJb, TIIUIEPHH, GeHOJ, opMaIbIAeTHa, alleTaabIeT 1, MypaBbUHAS
KHCJIOTa, YKCyCHas KHCJIOTa, OJIEMHOBAas KHCJOTa, CTEApHHOBAs KHUCJIOTA,
TIF0K03a, (PPYKTO3a, Kpaxmal, eJIr0JI03a, TIIUIHH);

c(hOpPMHUPOBAHHOCTh YMCHHS OMNPEICIATh BHUALI XHMHUUYCCKON CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHS NMPUMEHSTH ITOJOXKCHHUS TCOPUHU CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa 1 OOBSICHEHHS 3aBHCHUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHECHHUS MAacCChI
BEIIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOCHUE,
(bU3UYECKHEe U XUMHUYECKHE CBOMCTBA TUIUYHBIX IMPEACTABUTEIICH pa3IMYHBIX
KJIACCOB OPTaHMYECKHMX BEIIECTB (METaH, 3TaH, STUJICH, IIPOIMMICH, alleTHIICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H301, METaHOJ, TAHOJI, YTUICHTJIMKOJb,
TIIAIEPUH, (GEHOJ, alleTalbJACTH I, MypaBbUHAS M YKCYCHas KUCJIOTHI, TJIFOKO3a,
KpaxMajl, Ie/UTI0JI03a, aMHHOYKCYCHass  KHCJIOTa),  WJUIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hopMHUPOBAHHOCTH yMEHUS XapaKTepru30BaTh HCTOYHHKH
YTIIEBOJOPOAHOTO ChIpbsi (HE(PTh, MPUPOIHBIN Ta3, yrojb), CIOCOOBI HX
nepepadoTKU U MTPAKTUIECKOE MPUMEHEHHE MPOIYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHM TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BEIIECTBA WIIH MIPOTYKTa
pPEaKIMK 1O HW3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOTO M3 HCXOJTHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITUN);



c(hOpMHUPOBAHHOCTh YMEHHUH BJIQJIETh CUCTEMON 3HAHUM 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMBIX B XUMUHU MIPU U3YYEHUH BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICIMUPOBAHUE), HCIOJb30BaTh CHUCTEMHbIC XMMHUYECKHE 3HAHUSA JJIA
NPUHIATUA PEUICHU B KOHKPETHBIX J>KM3HCHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITOJHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIy4YeHUE OHTUJICHA W HW3YyYEHUE €ro CBOMCTB, KAYE€CTBEHHBIEC pEAKIIMHU
OPraHUYECKUX BEILECTB, JCHATypalus OCEJIKOB MpHU HArpeBaHWH, IIBETHBIC
peakiuu OeTKOB) B COOTBETCTBUHU C MpaBWUIaMU TEXHHUKH O€30MMacCHOCTH IIPH
oOpallleHUH C BEIIeCTBaMHM U JIa0OpaTOPHBIM O0OpPYIO0BAaHUEM, IPEACTABIATH
pe3yJabTaThl XMMHYECKOTO JKCIEepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIMA H (HOPMYJIHUPOBATh BBIBOJABI HAa OCHOBE JTHX
pE3yJbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMUUYECKYIO
uH(pOpMaIMIO, TOJIYyYaeMyl M3 pPa3HbIX HCTOYHHUKOB (CpeJCcTBa MacCOBOM
uHopmanuu, TaTepHeT U Apyrux);

chOpMHUPOBAHHOCTh YMEHHMM  COONIOJATh IpaBWJa  DKOJOTUYECKH
11eJ1eco000pa3HOro TOBEJACHHUS B OBITY W TPYJAOBOM JESATEIBHOCTH B IEIAX
COXPaHEHHUsI CBOETO 3JI0POBbS M OKPYKAIOIIECH MPUPOIHON CPEIbI, OCO3HABATH
OITACHOCTh BO3JCHMCTBUS HA JKUBBIC OPraHU3MBbI ONPEICIIEHHBIX OPraHUYECKUX
BEILIECTB, MOHUMas cMbIci mokazarens [1JIK, moscHATh Ha mpumepax CIocoOb
YMEHBIIIEHUSI W TPEIOTBPAILCHUS WX BPEIHOTO BO3JACKUCTBUS HA OpPraHu3M
YEeJIOBEKA;

JUISL 00YYAIOIINXCS ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHHUS BEIIECTB H
XUMHUYECCKUX SIBICHUM;

JUIS CIICTIBIX M CIAOOBHAAIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailna nmma  3amumcu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpenmeTtHble pe3yabTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XAMUS» OTPaAXKAKOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJIM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMMMOW [JIsl PEIICHUS MPAKTHUYECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKHH 3JIEMEHT, aToOM, U30TOoII, S-, P-, d-
AJIEKTPOHHBIE OPOUTAM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISPHBI OOBEM,
BaJIEHTHOCTh, JJICKTPOOTPHUIIATECIIBHOCTh, CTEIEHb OKHUCJICHUS, XUMHYECKas
CB3b (KOBaJIEHTHAs, HOHHAS, METaJUIMYECKasi, BOJIOPOAHAS), KPUCTAIIINYECKAs



peLIETKA, TUIIBI XUMHUYECKUX PEAKIIUM, pACTBOP, JIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JTUCCOIMAIINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXpPaHEHUs MACChl BELIECTB, 3aKOH COXPAHEHUS M MPEBPalICHUS
SHEPruu NMPH XUMHYECKUX PEaKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUHN S3BIK
XMMHWH, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAalue B OCHOBE IOHMMaHMS
NPUYMHHOCTH M CHCTEMHOCTH XHUMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYECHHUU W OE30MaCHOM HCIOJIb30BAHUM
BOKHEUIIIMX HEOPTaHUYECKHUX BEIICCTB B OBITY U MPAKTUUYECKOU JEATCIBHOCTH
YEJI0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC NMPU3HAKKU MOHATHUH,
yCTaHaBJIMBaTh HMX B3aUMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS
IIpY ONUCAHWU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
coctaBiieHuss (OpPMYJ BEHIECTB W YPaBHCHHH XUMHYECKUX PEaKIIHH,
cucrematudeckytro Homenkiarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIeCTB (yrapHbId ras, yriaeKuCIbli Ta3, aMMHUaK,
raméHasi U3BeCTh, HeralI¢Hasi U3BECTh, IUThEBAs COJIA, IUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M  CTENEHb
OKHCJIEHUSI XUMHYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBAJCHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOJHAS) B
COCAMHEHUAX, THUIl KPUCTAJUIMYECKOW PEWETKM KOHKPETHOIO BELIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTNYECKAs ), XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUMN yCTaHaBJIUBATh MIPUHAIJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OMNpeNeIEHHOMY Kiaccy/Tpymre
COCIMHEHMI (TPOCThIE BEIIECTBA — METAUIBl M HEMETaJUlbl, OKCHJIBI,
OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
JA. W. MengeneeBa u  JEMOHCTPUPOBATH €r0  CUCTEMATU3HUPYIOLIYIO,
OOBSACHUTENEHYIO U TPOTHOCTHUYECKYIO (DYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuoaoB Ileproanyueckoil CHCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIB3ysT MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opouTAINY, «IHEPreTUYECKUE  YPOBHMWY, OOBSICHATD
3aKOHOMEPHOCTH MW3MEHEHHsS CBOMCTB XMMHYECKUX DJIEMEHTOB U UX
COCMHEHUN N0 Nepuoaam U rpynnaM llepuoanueckor cCucTeMbl XUMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapakTepHu3oBaTh (OMHCHIBATh) OOIIUE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T€HETUUECKOW CBSI3U MEKYy HEOPTraHWUYECKUMU
BELIECTBAMHU C IOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCUPUITUPOBATH XUMUYECKUE PEAKITIH TIO
Pa3JIMYHBIM MIPU3HAKAM (YKCIY U COCTABY PEarupyrolIuX BELIECTB, TEINIOBOMY
s dexTy peakiuu, U3SMEHEHUIO CTETICHEN OKUCICHUS DJIEMEHTOB, 00paTUMOCTH
peaKuy, yHaCTUIO KaTaIM3aTopa);

c(OpMHUPOBAHHOCTH YMEHUI COCTABIISATH YPaBHCHUSI PEAKLHil PA3IUIHBIX
TUTIOB, TIOJHBIE W COKpAIIEHHBIC YpaBHEHUS pEaKIMii HOHHOTO OOMEHa,
YUYUTHIBAS YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, ITOATBEPIKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPTraHMYECKUX BEIIECCTB, PACHO3HABATH
ONBITHBIM ~ TNyTEM  HOHBI, TPUCYTCTBYIOIIME B  BOJHBIX  PACTBOpax
HEOPraHWYECKUX BEIIECTB;

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

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCHMOCTH  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3IudyHbIX (PAKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIITHETO BO3JICUCTBUS (IIPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIeJKAIME B OCHOBE MIPOMBIIIIEHHOTO MOJYyY€HHUsI CEPHOM KUCIIOTHI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBasl J0JI BEIIECTBa B paCTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
Ipu XUMHUYECKMX pEaKIMiX, MacChl BelIlecTBa WM 00BEMa Ta30B MO
W3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MACChl BEILIECTB, IPEBPAICHUS U COXPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOMaTh  MpaBUjia  IOJIB30BAHHS
XUMHUYECKON TOCY/IoM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BeIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMH IO BBITOJHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATh M BBITIOJHATh XUMHUYECKUN
AKCIIEPUMEHT (Pa3yioKeHHUE MEPOKCH/Ia BOJOPOJia B MPUCYTCTBUHU KaTaanu3aTopa,
OIIPENICJIEHUE CPEIbl PAacCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAILHOTO
WHIUKATOpa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peaKIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEaKIMh Ha Cynb(ar-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHM C IIpaBWJIAMH TEXHUKH OC30MAaCHOCTH MNpHU OOpaIieHun ¢
BCIIECTBAMU M J1a0OpaTOPHBIM OOOpYJAOBaHHUEM, NPEACTABIATH PE3yIbTaThI
XUMHUYECKOTO JKCIeprUMEeHTa B (opMe 3alucH YPaBHEHHIH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBaATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHAJIM3UPOBATh XUMHUUYECKYFO
uH(pOpMaIMIo, IOIyYaeMyl M3 pPa3HbIX HCTOYHHUKOB (CpeJcTBa MacCOBOM
KOMMYHUKaIU, THTEpHET U JpyTHX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJAaTh TpaBWJa  DKOJOTHUYECKHU
11eJ1eco000pa3HOro TOBEACHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B ICIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONACHOCTh BO3JICMCTBUSI Ha J>KHMBBIE OPTraHU3MbI OIPECIEHHBIX BEIIECTB,
moHnMas cmbic  Tokazatens I[IJIK, mosicHATP Ha mIpuMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JTOCTYIHBIX METOJAX IMO3HAHUS BEIICCTB U
XUMHUUYECKUX SIBICHUM;



JUISL CIIETIBIX W CHAa0OBHIASIIUX OOYYalOlUMXCSi: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains npna  3anucu
XUMHAYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunumenoBanue
pa3/aesioB U TeM
NMPOrpamMMbI

KoanuyecTBO 4acos

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH

11

[Ipenmer
OpraHu4eCcKOn
xumun. Teopus
CTPOEHUS
OpPraHUYECKUX
coenuHeHu A. M.
bytneposa

SAKnacc

Hroro no pazneny

Pa3nen 2. Yraesonopoabt

2.1

IIpenenbubie
YIII€BOAOPOABI —
AJIKaHbI

SKnacc

2.2

Henpenensabie
YIIE€BOIOPOIBI:
QJIKEHBI,
AJIKaJUECHBI,
AJIKHBI

SKnacc

2.3

Apomarndeckue

SKnacc




YTJIEBOJOPO/IBI

[Ipupoansie
HCTOYHUKHU
2.4 3 0 SIKnacc
yIIE€BOJOPOJIOB U
ux nepepadoTka
Uroro no pazaeny 13
Paznea 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust
3.1 Cnuptsl. Oenon 3 0 SAKnacc
AJLIeruael.
Kap6onossie
3.2 P 7 0 SIKnacc
KHUCIOTEI.
Crnoxuble 3(upbl
3.3 VriaeBoasl 3 2 SKacce
Hroro mo pazueny 13
Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHus
AMUHEL
4.1 AMUHOKHCIIOTEL 3 0 SIKnacc
beakn
Hroro no pazneny 3
Pa3nen 5. BeicokoMoJIeKy aIsIpHbIE COeIMHECHUS
IImacTmaccsl.
5.1 2 0 SIKnacc
Kayuyku. Bosnokna
Hroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KIIACC

HauMeHnoBauue KoaudecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmbl padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CTpoeHue aTOMOB.
[Tepuoanueckuit
3aKOH U
IIepuomgmueckas
1.1 P 3 0 SKace
cHCcTEeMa
XHUMUYECKHX
sneMeHToB /[. W.
MenneneeBa
CrtpoeHue BemiecTna.
1.2 Mmuoroo6pasue 4 0 AKnace
BCIISCTB
XuMH4IecKue
1.3 6 0 SIKnacc
peakiuu
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MeTannsl SIKnacc
2.2 Hemeramier SKnacc
CBs3b
2.3 2 1 SKnacc
HEOPTraHUYECKHUX U




OPraHUYeCKUX

BEIIIECTB
Uroro no pazgeny 17
Pa3gen 3. XumMus u ;Ku3HbL

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

YACOB I10 ITPOIT'PAMME







HOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
Ne KoumnuectBo yacos
JIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KoHTpoabHbIe IIpakTnyeckue
Bcero U3ydeHusi o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
[Ipenmer oprannyeckoii
1 XHUMHH, €€ BOSHUKHOBEHHE, 1 0 0 05.09.2024 SKiace
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OPraHUYECKUX COCTUHEHUIN
2 | P ) 1 0 0 12.09.2024 | SKnacc
A. M. byrneposna, eé
OCHOBHBIE MOJIOKEHUS
IIpencrasienue o
KJaccuukranum
OpTaHUYECKHUX BEIIECTB.
3 Homenkmnarypa 1 0 0 19.09.2024 SAKmacc
(cucremaTnyeckas) u
TPUBUAIIbHBIE HA3BAHUS
OpPraHWYECKUX BEIECTB
AJKaHBI: COCTaB U CTPOEHHE,
4 1 CTP 1 0 0 26.09.2024 | SKnacc
TOMOJIOTUYECKHH Pl
MeraH u 3TaH —
5 . 1 0 0 03.10.2024 SKnacc
MIPOCTEUIINE TTPEACTABUTEIH




aJIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

10.10.2024

SAKnacc

OTUJIEH U IPONUJIEH —
IpoCTeiIne MpeICTaBUTENIN
AJIKEHOB

17.10.2024

SIKmnacc

[TpakTuueckas paborta No 1.
«[lony4yenuie sTuICHA U
U3YYEHHUE €ro CBOMCTB)

24.10.2024

SIKmacc

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
[TomyueHue CHHTETUYECKOTO
KaydyKa U pe3UHbI

07.11.2024

SIKmacc

10

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHUECKUN PSIL.
AneTuieH — npocTenmmn
MPEJICTaBUTENb aJIKUHOB

14.11.2024

SKmacc

11

Brraucnenus 1o YpaBHCHHIO
XUMHYECKOMN peaknuuun

14.11.2024

SKmacc

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

28.11.2024

SKmacc

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJICKAIINAX K
Pa3JIMYHBIM KJ1accam

05.12.2024

SAKnacc




14

IIpupoaHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u MomnyTHble HeTIHbIE
ras3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

12.12.2024

SIKmnacc

15

IIpupoaHbIE HCTOYHUKH
YIJI€BOIOPOAOB: IPUPOIAHBIN
ra3 v MoINyTHbIe HEPTSHbIE
rasbl, HepTh U POJYKTHI €€
nepepaboTKu

12.12.2024

SIKmacc

16

KoHTtposbHas padoTta mo
pazzeny «YTIeBOI0pOAb»

19.12.2024

SIKmacc

17

IIpenenpHbIE OAHOATOMHBIE
CHUPTHI: METAHOJI U ATAHOJL
Bonopoanas cBA3b

26.12.2024

SAKnacc

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TIULEPUH

09.01.2025

SAKnacc

19

@DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHHE

16.01.2025

SAKnacc

20

Anpaerupl: hopMaIbaeTHa
U arneTaiabaernn. AleToH

23.01.2025

SKmacc

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAsA U YKCyCHast

30.01.2025

SKmacc

22

[TpakTuyeckas padora Ne 2.

06.02.2025

SKimacc




«CBoiicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

23

CreapuHOBas U OJIEMHOBAsI
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIINX
KapOOHOBBIX KUCIIOT

13.02.2025

SKnacc

24

Mpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KUCIIOT, HX
MOIOIIIEE ACHCTBUE

20.02.2025

SAKnacc

25

CrnosxHble 3(UpbI KaK
MIPOU3BOHBIE KAPOOHOBBIX
KUCHOT. ['Maposin3 CI0KHBIX

3¢upoB

27.02.2025

SAKnacc

26

JKupsr: tunponus,
prUMEHEHNE,
Ouosoruueckas poJib KUpPOB

06.03.2025

SAKnacc

27

VYrieBomdpl: COCTaB,
KJaccuukanms.

Baxxueiimme npeacraBuTeNu:

TJIF0K03a, PpyKTO3a,
caxaposa

13.03.2025

SAKnacc

28

Kpaxman u nemnrosnosa kak
MPUPOJHBIE ITOJIMMEPEI

20.03.2025

SAKnacc

29

KonTponbnas pabota mo
pazneny
«Kucnopoaconepxaine

03.04.2025

SKmacc




OpPTaHUYECKHUE COCTUHEHUS/
Bceepocculickas
poBepoyHas paborta

30 Bceepocculickas
IIpOBEpOYHas pabora

10.04.2025

SKnacc

31 AMWHBI: METHJIAMHH U

AHWUJINH

17.04.2025

SAKnacc

AMMHOKHCIIOTHI KaK
aMm(doTepHbIC OPraHUYECKHE
COEIUHEHMS, UX

39 OHOJIOrMYeCKOEe 3HAUYCHUE.
Ilentuael. benkn xak
MIPUPOTHBIC
BBICOKOMOJICKYJISIPHBIC
COCJIMHEHUS

24.04.2025

SAKnacc

OCHOBHBIC TIOHATHS XUMHHU
33 | BBICOKOMOJIEKYJISPHBIX
COECTUHEHUN

08.05.2025

SAKnacc

OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX

34
coenqmuennii. ITnactMmaccsl,

Kay4yKH, BOJIOKHA

15.05.2025

SAKnacc

OBUIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

34




11 KIIACC

N

~

Tema ypoka

KoaudecTBO 9acoB

Bcero
padoThI

KoHnTpoJbHbIE

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DnexkTpoHHas KOH(UTrypanus
aTOMOB

02.09.2024

SKnacc

Ilepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /I, M.
Meneneesa, ux CB3b C
COBPEMEHHOW TEOPUEHN CTPOCHUS
aTOMOB

09.09.2024

SKnacc

3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX JIEMEHTOB U
UX COCTUHEHUH 10 TpynnaMm u
nepuojiaM. 3HaYeHue
NEePUOINYECKOT0 3aKOHA U
CHUCTEMBI XUMHNYECKHNX IJIEMCHTOB
J.1. MenneneeBa B pa3BUTUN
HayKH

16.09.2024

SIKiacc

Crpoenue BemiecTBa. XuMHUUYECKast
CBSI3b, €€ BUJIbI, MEXaHU3MBI

23.09.2024

SIKiacc




0o0pa30BaHMs KOBAJICHTHOM CBSI3U.
Bonopoanas cBsi3b

BanenTHOCTS.
DNeKTPOOTPULIATETLHOCTD.
Crenenb okuciieHus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

30.09.2024

SKiacc

ITonsatue o AUCIICPCHBIX CUCTCMAX.
HUctunnsie n KOJIJIOUOHBIC
pactBopsl. MaccoBas 101
BEIIECTBA B pacTBOpPE

07.10.2024

SKnacc

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTMHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

21.10.2024

SKnacc

Knaccudukanms xumuaeckux
peakuil B HEOPraHU4YECKON U
OpPraHUYECKON XUMUU. 3aKOH
COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHMsI U IIPEBPALLCHHUS
SHEPrUU NPU XUMUYECKUX
peakuusax

11.11.2024

SIKiacc

Ckopoctb peakiu. OOpaTuMble
peakuuu. XUMHUYECKOE
paBHOBECHE

18.11.2024

SIKiacc




[TpakTuyeckast padora Ne 1.
«BnusiHUE pa3nUYHBIX (AKTOPOB
Ha CKOPOCTh XMMHYECKOM
peaKIHn

25.11.2024

SAKnacce

DNeKTpoNIUTHYECKAs
mucconmanud. Ilorarue o
BOJI0OpoAHOM Moka3zarese (pH)
pactBopa. Peakiuu noHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHMYECKHX BEIECTB

02.12.2024

SIKmacc

OKUCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHEe 00 MEKTpOIIH3E
pacIuIaBoOB U PacTBOPOB COJICH

09.12.2024

SIKmacc

KonrtponsHas pabota no pasaeny
«TeopeTndyeckre OCHOBBI XUMHUI)

16.12.2024

SIKiacc

Mertannsl, UX IOJIOKSHHUE B
[Tepuonnueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MeHeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O61ue
(u3nuecKre CBOMCTBa METAIIOB

23.12.2024

SIKiacc

CruaBbl METAJJIOB.
DNEKTPOXUMHYECKHUN PsiL
HanpsHKeHUH METaloB

13.01.2025

SKnacc

XUMHUYECKUE CBOUCTBA

20.01.2025

SKnacc




BAXHEHIINX METAJUIOB (HaTpui,
Kalui, KaJlbIluii, MarHHi,
ATFOMUHHNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUHU

27.01.2025

SAKnacc

o' TN EEN SN

XUMUYeCKHEe CBOMCTBA IIUHKA,
JKeJie3a U UX COSTMHEHHUHN

03.02.2025

SAKnacc

-

[IpakTuueckas padora No 2.
"Pemenue sKkCriepuMeHTaIbHbBIX
3a1ad4 1o reme «MeTtais»"

10.02.2025

SIKmacc

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

17.02.2025

SIKmacc

[EEN

du3nyecKue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS
HEMETaJUIOB (Ha MpuUMepe
KHCII0po/ia, cephl, hocdopa u
yriiepona)

24.02.2025

SAKnacc

XHUMHYECKHE CBOMCTBA TaJIOTEHOB,
Cephl U UX COCTMHEHUI

03.03.2025

SIKiacc

XHUMHUYECKHE CBOMCTBA a30Ta,
docdopa 1 UX CoeTMHEHHIA

10.03.2025

SKnacc

AN DNDIDNDDN

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHUS ¥ UX COEAMHEHUI

17.03.2025

SKnacc




[IpumeneHne BaXHEUIINX
HEMETaJlJIOB M UX COCAUHCHUI

31.03.2025

SKiacc

O00011IeHNE U CHCTEMATHU3ALIHS
3HaHUH 110 Teme «HeMeTamably.
Brruucnenust no ypaBHeHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKUE PACUETHI

07.04.2025

SKiacc

[IpaxTuueckas padora Ne 3.
«PGHIGHI/IG 3KCHCpI/IMeHTaJII)HI)IX
3agad o teMe "Hemeramier"»

14.04.2025

SKnacc

KonTponbHas padoTa no remam
«Metamey u «HemeTtamin

21.04.2025

SKnacc

HeOpraHI/I‘leCKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HeOpI‘aHI/ILIGCKI/IC n
OpPraHn4€CKUC OCHOBAHHA

28.04.2025

SKnacc

AmMdoTepHbIe HeopraHUYeCKHe 1
OPraHUYECKHUE COCTUHEHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

05.05.2025

SAKnacc

Ponb xumMum B obecrieueHNH
HKOJIOTUYECKOH, YHEPTeTUIECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEAUITMHBI

12.05.2025

SAKnacc

[IpencraBnenust 06 0OmUX
HAyYHBIX TIPHHIIATIAX

19.05.2025

SAKnacc




MPOMBIIUIEHHOTO MMOJYy4YECHUS
Ba)XKHEHUIIINX BEIIECTB

3 UYenoBek B MUPE BEIECTB U 1 90.05.2025 SKace

3 MaTepHaJoB

i XUMHS ¥ 3J0pOBbE YEIOBEKA 1 21.05.2025 SIKnacc
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIMOHEpHOE

obmectBo «M3narenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
VYpoku xumun B 10-11 kmacce. ba3oBbiit ypoBeHb. YueOHUK U MeTonyeckoe

nocobue O.C. ['abpuensu

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET
SIKnacc
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