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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIPHONW MPOTPAMMBI CPETHEro OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konreniuu npenogaBanus yaeOHOTO
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opraHusaiusax Poccuiickoit deaepariumy,
peanu3yIonmx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt crpaTteruy 00y4ueHus, BOCIUTAHUS U PAa3BUTHUSL OOYUYAIOIINXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTATOB OOyUeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAONIMM JTalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJIOCTHOM CHCTEME XUMUYECKOTO OO0pa3oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJIOBEKa, a TAK)KE DKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U npupogHoil cpene. Peanusyercs xumudeckoe oOpa3oBaHuE OOydaroluXcs Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs CpeICTBAMHU YUYEOHOTO MpeIMeTa « X UMHUS,
COZIEp’)KaHHE M TOCTPOCHHE KOTOPOTO OIMPENENIEHbl B MPOrpamMMe MO XUMHUH C
y4€ToM crenuPuKkd HayKu XUMHUU, €€ 3HA4YCHHs B TIO3HAHUU TPUPOJLI U B
MaTepHaTbHON KU3HU OOIECTBA, a TAKXKE C YUYETOM OOIIMX IeJeH U MPUHIIUIIOB,
XapaKTepU3ymoIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHEro  OOIIero
obOpazoBanus B Poccutickoit denepariuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ] B (hOPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIIUICHUS, B
CO3/IaHUE€ 1IEJIOCTHOTO TPEACTABICHUSI 00 OKPY)KaIOIIeM MHUpE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W MNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHONO BKJIIOYEHHUA B KU3Hb COLUYMA, MPOAODKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN 0 CTpoeHUH BeriecTB. CBeeHus 00 N3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XWMMHUHU  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3Y4YEHHbIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMHUYECKHUX PEAKIMIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIHLHOM M MPAKTUYECKOM eI TEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTHYECKHA OCMBICTMBATH HH(POPMAITAIO U IPUMEHSATH €& JIs TOTIOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPraHUYECKOTO U OPTaHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUYMI MEXIy HOBBIMU (DakKTaMU U TEOPETUYECKUMU
IPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU 3KOJOTHYECKUX Mpodiem, a
TaKkKe MpobieM cOepeKeHUsT YPHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcsi MPUHATHIE MNPOrPaMMON IO XHUMHUU TMOJXOJbI K OIPEACICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PAa3IMYHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
UCCIIEIOBATENLCKON ACSITEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TO3HAHUHU

XUMHH.
HEJU U3YUYEHUSA YYEBHOTI'O ITPEJIMETA «XUMMUSA»

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE CPEITHETO 00I1Iero 00pa3oBaHus, IPU ONPEACICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATEILHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. C
METOJMYCCKOW TOYKH 3PEHUS TAaKOH TOIXOJ K OMNpPEICNICHUI0 IeNield W3y4CHHS
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMs TIJIABHBIMHU LIEJSIMH HM3YyYEHHs] IpeaIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH uX
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATLCA B MHUpPE BEUIECTB W XUMUYECKHUX SIBJICHUW, WMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro o0paIieHus ¢ BEIIECTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IIpeMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroans B
IPENoAaBaHUM XUMHUH B OOJIbIIECH CTENEHU OTAAETCS NPEANOUYTEHUE TPAKTUIECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoOM
3HaHUH, a (PyHKLIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHUSIMHU
aKTUBHOTO IOJYYEHUs 3HAHUM U IPUMEHEHUS UX B PEAIBHON KU3HHU JUISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), HMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIsl PA3JIUMYHBIX BHIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUSI OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B NO3HAHWW XHMHH, & TaKXe Uil OLEHKH C IO3HLIMA 3KOJIOTHYECKOU
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOTB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHanu3a y4eOHOU U
HAyYHO-ITOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00aJIbHBIX MpoOsieM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCIIONb30BAaHUSl TONYYCHHBIX 3HAHUM Ui TMPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

MECTO YYEBHOI'O IPEIMETA «XUMUS» B YYHEBHOM IIJIAHE

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMs MPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obsmacTi «EcrecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmero oopazoBaHus, coctaiseT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Hezeno), B 11 knacce — 34 gaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TI0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllUM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckasl CBSI3b MEXAY YIJIEBOAOPOAAMH, MNPHUHAIECKAIIMMU K Pa3IudHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIEIMPOBAHUE MOJIEKYJ YIJIE€BOJOPOJIOB U TaJION€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYeHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK MTPOIYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHE), NpPUMEHEHHE. BoIOpomHbBIE CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). [lelicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopMmanblaeruj, aleTalbAETUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHCJIOTBL: CTPOCHHE, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (CBOICTBA, OOIIME 115
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiaponu3
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKanus — YriieBogoB  (MOHO-, JHU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMUIECKHE CBOMCTBA (B3aUMOICHCTBUE C TUIPOKCHUIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue,
Opo’KEeHHE TIIIOKO03BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCICHUE aMMHUAYHBIM PAaCcTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmana € HOJOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MUCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aM(OTepHbIE OpraHnyeckue coeuHeHus. Gusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkn kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HaOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATypaIus OCJIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBISIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
DPHEPTreTUYECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE MTOPOJIBI, TOJIE3HbIE UCKOMAeMbIE, TOILIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
00oJi0uKa. DHEpreTuueckrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyINaM MU MepUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOM CBsI3M (OOMEHHBIM W JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COCIMHEHU. Howmenxknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHSI MAacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

Dnekrponutryueckas auccounanus. CuiabHble U ciiadble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadmun «llepuonnueckas cucremMa XUMHUECKUX 3JeMeHToB [l .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOT'O MHIUKATOPA, PEAKIIUM HOHHOTO 0OMEHa), TPOBEICHHE
IpaKTUYECKON paboThl « BinsiHrEe pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM MOHITHUS «MACCOBASI JOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIpuMeHeHne BaXKHENIIINX HEMETAJJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKUE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, KaJIWi, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3Y4YCHUE KOJUICKINH «MeTayulbl M CIUIaBbl», OOPa3I[0OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE pEeaKI[Mi Ha KATUOHBI METAJUIOB).

Pacuérurle 3amaun.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJYYECHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS TIPENapaToB OBITOBOM XUMHUH B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI HX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kmeTka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTepHAalIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpPEHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
CAVMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
YaCTHU:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOM EATEIBHOCTH MPU CO3JaHUHU YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbIX BUIOB YUEOHOU NESATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PE3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHHWE M IMOCTYNKH CBOMX TOBApPUUIEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pU3MUYEeCKOMy U
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOXKAIOIINUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJE3HOH, TBOPYECKOM U  JPYrux BHUOAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE NTPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHON CPELBI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHsSI IPOTrHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE
ITOCJIEACTBUA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HaJIMYusl Pa3BUTOIO 3KOJIOrMYECKOI0 MBILIICHUS, S9KOJIOTHYECKON KYJIBTYpHI,
OIbITa NEeATEIIBHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIIbHOW, KOMMYHHMKAaTHBHOM M COLHMAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHHM KaK HayKd, OCO3HaHUsi €€ poJid B
(GOpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
LMBWIN3ALMK: B €€ TYMaHUCTUYECKON HAIIPABICHHOCTH U BaXKHOU POJIA B CO3JaHUNU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUUYECKOU, MUIIEBOU U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCIICLTHOTO TPYZAa U 3KOJIOTUYECKH KOM(POPTHOM JKMU3HU KaXKAO0T0 UjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeNaTh 000CHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCMOJIb30BaTh XWMUYECKHE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNe, HAOMIOACHHE, N3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU NMOo3HaABATEJbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTHU C IMOCTABICHHBIMU IEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



WCITOJI30BaTh COOTBETCTBYIONINE MOHSITHS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEpUH I KiIacCH(PUKAUA BEIMIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMUUYeckas (popMya, ypaBHEHUE XUMUYECKON peaKiiuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUUYECKHUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEYNBOCTS;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

MCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA IIPHU pabOTE C XUMUYECKON
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH e CTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB MO3HABATEIBHOU J1E€ATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
0 pe3yjibTaTaM MPOBEACHHBIX HCCIEIOBAHUA MYTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh Mpe/jiaraéMblii aJrOpuT™M JACUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITH CAMOKOHTPOJIb CBOCH JIEATEIHHOCTH Ha OCHOBE CAaMOaHAIH3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMUU B TO3HAHUU SIBJICHUW TPUPOJIBI,



B (OpMHUpPOBAaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIIHMOHAIHHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIUe TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHbIN 00BEM, YIIIEpOHBIN CKENET, (PyHKIMOHAIbHAS TPYIINa, paJAuKal,
U30MEpUsl, U30MEPHI, TOMOJIOTHYECKHN Psifl, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOA 1
a30TCOJEpKAIME COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHsI); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
opranudeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallhe B OCHOBE IOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJIYYCHHH H
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
ONMCAHNU COCTaBA, CTPOCHHUS U IPEBPALIEHNUN OPTAHUYECKUX COEANHEHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKHMX BELIECTB ISl WIUIFOCTPALMM HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynmne CoelIWHEHUN (yrieBOJOpOAbl, KHCIOPOA U a30TCOAEpIKalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATUJIEHTJIMKOJb, TIUUEPHUH, (eHOoJ, (opMalbIerull, aueraibAeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPaTHBIC);

C(OPMUPOBAHHOCTh YMEHHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUHN XapaKTePU30BaATh COCTAB, CTPOCHUE, PU3HUECKHEC
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpPraHUYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUIICH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIUIIEPUH, (HEHOI,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCT, YMEHHUHA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BIaJAETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHATypanus O0CIKOB MPU HArPEBaHWH, IIBETHBIC PEAKIIMHU OCITKOB) B COOTBETCTBUN
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYJIOBOM MESITEIBHOCTH B IEIIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUSA HA JKUBBIC OPraHU3Mbl OIPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUS W MNPEAOTBPALCHUS HX BPEAHOIO BO3JCHUCTBUS HAa OPraHUu3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPaA, POJIM XUMHUHU B IO3HAHUU SIBJICHUWA TPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOTIOJIAralOIIMe TMOHATHUS (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALINUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpAICHUs] SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK XHMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKalllue B OCHOBE IMOHUMAHHUS NPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

c(OpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHBbIC NMPU3HAKA TOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (GOpMyJ BEUIECTB H YPAaBHCHHM XMMHUYECKUX  PEAKIUH,



cuctematnyeckyro HomeHknatypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
MOHHAs, METAJUTMYECKasi), XapakTep Cpebl B BOAHBIX paCTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBY K OIpeAeIEHHOMY KIAcCy/Tpyrne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh 3JEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemeHtoB JI. WM. MenneneeBa, ucnonb3ys MOHATUSA «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», 00BSICHITH 3aKOHOMEPHOCTHU
U3MEHEHUS! CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COCAUHEHUH MO MEepPUoaaM U
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKON CBSI3U MEXIYy HEOPraHU4YeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

C(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTEMEHEW OKHUCIICHHUS JIEMEHTOB, OOpaTUMOCTU
peakiliy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEaKUUi pa3IUYHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKPBIBATh CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHElIHero Bo3aehctus (nmpunnum Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIIMX HAYYHBIX MNPUHIIMIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XMMHUYECKUX PEaKLHUsAX, Macchl BEIIECTBA WM 00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATH MPaBUJIA MTOJIB30BAHUS XUMUYECKOM
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATh XUMHYECKHI
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklMd MOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyinbdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIlMIO, TOJNYyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JIEUCTBUS HA )KUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokaszarens [I/JIK, moscHATh Ha mnpuMepax CHOCOObl YMEHBIIEHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOJAX II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPraHUYECKUX COCTMHEHUN A. 3
M. bytneposa
Uroro no pazneny 3
Pazpnen 2. Yraesomnopoabst
2.1 IIpenenbHbIe YrI€eBOAOPOIBI — AKaHbI 2
9 HenpenenbHble yraeBogOpOAbl: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTu4ecKkue yrieBog0pOIbl 2
r4 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. @enon 3
319 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 |
CrnosxHble 3¢upsl
33 VYriesozsl 3 2




Hroro no pazaeny 13
Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3 1
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1 1
Uroro no pazaeny 13
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Meraibl 1
2.2 Hewmeranisl 1 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHMYECKUX 5
’ BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XUMHS ¥ KU3Hb 4
Hroro no pazneny 4
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 3




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
/i Tema ypoka Beero Kontpoabubie IIpakTnueckue fll3yquHﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThbI padoThbI pecypest
1 [IpenMer oprannyeckoi XuMuu, e€ 1 1 Hepena
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUsI OpraHUYECKUX 2 Hepens
2 coenunenuit A. M. byrneposa, eé 1
OCHOBHBI€ IOJIOKEHUS
[IpencraBnenue o knaccuduranum 3 Hepena
3 opraHuyeckux BemiecTB. Homenkmarypa |
(cucremaTHyecKasi) U TpUBHATIbHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, | 4 Hepens
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINE 1 5 Hepena
MIPEICTABUTENH AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 6 Henena
. OTWIIEH U IPONUIIEH — MpOCTeMIne | 7 Hepens
MIPEICTAaBUTENH AJIKCHOB
2 [Ipaktudeckas padora Ne 1. «[lomyuenue ) 1 8 Hepens

9TUJICHA U U3YUCHUC CTO CBOICTBY




Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. Ilonydenue
CUHTETHUYECKOTO KayuyyKa U pe3UHbI

9 HepenA

10

AJIKHUHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AneTuieH — npocreimumi
MIPEACTaBUTENH AIKHHOB

10 HepenA

11

12

Brprunciienus o ypaBHEHHIO XUMHYECKON
peakuuu

Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB

11 HepensA

12 Hepens

13

['enetnueckas cBsA3b yIiI€eBOAOPOJIOB,
MPUHAJJISKAIINX K Pa3IMYHBIM KJIaccaM

13 Hepena

14

15

16

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
MNPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
IIpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB:
HPUPOHBII ra3 U MOMyTHbIE HePTSIHbIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
KonrtponsHas pabota no pasaeny
«YTneBogopoab»

14 HepensA

15 Hepens

16 Hepens

17

Hpe}IeJ'IBHI)IC OAHOATOMHBIC CIIMPTHI:
METAHOJI 1 5TaHOJI. BO}IOpOHHaﬂ CBs3b

17 Hepena

18

19

MHOroaToMHBbIE CIIUPTHIL: ITUICHTIIUKOIIb
Y TJINLEPUH

DeHOoII: CTPOCHUE MOJIEKYIIBI,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA,
[IPUMEHEHHUE

18 Hepens

19 Hepens




20

Anpaeruapl: GopMaIbaeTHA U
areTajbpIerua. AIeToH

20 HepenAa

21

22

OHOOCHOBHBIE MTpEeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHAst

[Tpaktuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

21 HepenAa

22 HepenA

23

CTeapI/IHOBaSI n OJICMHOBAas1 KMCJIOTHhI, KaK
npeaACTaBUTECIN BBICIINUX Kap6OHOBLIX
KHCIIOT

23 HepenA

24

25

26

MI)IJ'Ia KaK COJIN BBICIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeiiCTBIE

CrnoxHnble 3(hupbl KaKk IPOU3BOIHBIE
KapOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

JXKupsl: ruaponus, npuMeHeHue,
Ouosornyeckas posb KHPOB

24 HepenA

25 HepenA

26 HepenA

27

VYrieBoibl: cocTaB, KiacCUpUKAIHSI.
Baxneiimme npeactaBuTenu: TiI0K03a,
bpykTo3a, caxaposa

27 HepenA

28

29

30

Kpaxman u nemirono3a kak npupoHbie
MOJIUMEPHI

KonTponpHas pabdora no pazaeny
«Kucnopoacoaep:xaiiue opraHnyeckKue
coenuHeHUs»/ Beepoccuiickas
poBepoyHas paborta

OO01mas xapakTepuCcTHKa
a30TCOAEPIKAIINX OPTaHUUYECKUX

28 HepenA

29 Hepens

30 HepenA




coeaunenuii / Beepoccuiickas
HpoBepoYHas paboTa

31

32

33

AMMHBI: METHJIAMHUH U aHWJIMH

AMUHOKHUCIIOTHI KaKk aM(pOTEepHBIS
OPraHUYEeCKHUE COCIUHEHUS, UX

OMOJIOTMYECKOE 3HAUYEHHE. HeHTI/I,Z[BI.

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ

31 HepenA

32 HepenA

33 HepenA

34

OcHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[IimacTmaccel, KaydykH, BOJIOKHA

34 HepenA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKAHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalus aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUSI aTOMOB

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

Jara

IpakTuyeckue
U3y4eHus

padoThI

1 Hepens

2 HepenA

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCIUHEHUM
10 TPYIIaM U Iepuoaam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 21eMeHTOB /.. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUBbI;, MCXaHU3MBI O6pa3OBaHI/IH
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HEl}I CBA3b

3 HepenAa

4 Hepens

BanenTHOCTh. D1EKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

5 HepenA

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1011 BelllecTBa B pacTBOpe

6 HepenA




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAMHCHUI.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

7 HepenAa

Knaccudukanus XuMu4ecKkux peakuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU IIPU
XUMHYECKHUX PEaKIMIX

8 HepenA

CkopocTtb peakiu. OOpaTuMbie peakuy.
XUMHYECKOE paBHOBECHE/
Jmarnoctuueckas KOHTpOJIbHAs paboTa 1o
Marepuanam EI'D

9 HepenAa

10

[IpakTuueckas pabora Ne 1. «Bausiaue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PEAKLIAN»

10 HepenA

11

DNEeKTpOTUTHYECKAs TUCCOLHALINS.
[TonsTue o Bonopoanom nokasateine (pH)
pactBopa. Peaknu noHHOTO OOMEHa.
I'maponns opraHnvecKux u
HEOPraHMYECKUX BEIIECTB

11 Hepens

12

13

14

OKHCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [ToHsTHE 00 DIIEKTpONH3E
pacIiaBOB U pacCTBOPOB COJICH

KonTponpHas pabdora no pazaeny
«Teopernueckre OCHOBBI XUMU)
MerTannsl, UX IOJIOKEHHE B

[lepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. MenpaeneeBa u

12 Hepena

13 Hepens

14 Hepens




O0COOCHHOCTH CTpOeHHs aToMOB. O01Ine
¢du3nvecKkre CBOMCTBA METAIIIIOB

15

16

17

CruiaBbl METaJUIOB. DJIEKTPOXUMUYECKUM
P HAIIPSKEHUN METaJIOB

XHUMHUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAMHECHUN
XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

15 Hepens

16 Hepena

17 Hepens

18

19

20

21

XuMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«Meramns»"

HewmeTanbl, uX MojioXeHHe B
[Tepuoanueckoit cucreMe XUMHUECKUX
sneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB
®dusnyecKue CBOWCTBAa HEMETAJLIOB.
AnoTponusi HeMeTauioB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

18 HepenA

19 Hepens

20 HepenA

21 HepenA

22

XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHHH

22 Hepens

23

24

XuMHUecKue cBoiicTBa a3oTa, ¢pochopa u
AX COeINHEHHH

XHUMHUYECKUE CBOMCTBA yIiIepoJa, KpEMHUs
U UX COSTUHECHUN

23 Hepens

24 Hepens




25

[IprMeHeHne Ba)KHENINX HEMETAJUIOB U UX
COCIMHEHUN

25 HepenAa

26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

26 HepenA

27

28

[TpakTuueckas padota Ne 3. «Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Hemertanmbi'"»

KoHTposbHas pabota 1mo Temam
«Mertamiae» n «HemeTamis»

27 HepenA

28 HepenA

29

Heopranuueckue u opranuueckue
kucinoTsl. Heopranuueckue u
OpraHMYECKHE OCHOBAHUS

29 HepenA

30

AM@oTepHbIe HEOpraHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB

30 HepenA

31

POJ'II) XUMHUU B O6€CH€'—I€HI/II/I
9KOJIOTHYECKOH, SHEPreTHIESCKON U
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MEIUIIMHBI

31 HepenAa

32

33

[IpencraBnenust 06 0OMIMX HAYYHBIX
MPUHITUITAX POMBIIUIEHHOTO TIOTYYESHUS
Ba)KHEHIIINX BEIIECTB

Yenosek B MHUPE BCIICCTB U MATCPUATIOB

32 Hepens

33 Hepens

34

XUMUS U 300pOBbE YEIOBEKA

34 Hepens




OBIIEE KOJIMYECTBO YACOB I1O

34
I[TPOTPAMME



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHU4YEeCKOW XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHHU B MO3HAHUU
ABIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOIO

OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Bianenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroIime MMOHSATHUS (Monekyrna, BaJICHTHOCTb,
AJIEKTPOOTPUIATENILHOCTh, CTEIIEHb OKHUCICHMS, XUMUYECKasi CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA OO0BEM, YIIEpOAHBINA CKEJET,
dyHKUMOHANBHASA ~ TpyMMa, paadKan,  HW30MEpHsi, HU30MEpHI,
TOMOJIOTMYECKUN PSAI, TOMOJIOTH, YTIJIEBOJAOPOIbI, KHUCJIOPOA- |
a30TCcoACpIKaIIUe COCTUHCHUS, OMOJIOTMYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OEKK1), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TECOPUU M 3aKOHBI (Teopust
XHMHUYECKOTO CTPOCHHS opraHuveckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJHYECKHH S3bIK XUMHH, (PaKTOIOTUYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IOJYUCHHMH U O€30mMacHOM
WCIIOJIb30BAaHUM BAXXHEUIUX HEOPTaHMYECKUX W OPraHUYECKUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

CdopMUpoBaHHOCTh YMEHHUW BBISIBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAHaBIMBATh WX  B3aUMOCBA3b,  HCIIOJIBL30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN

c(hOpMUPOBAHHOCTh YMEHU UCTIOTIB30BaTh XUMUYECKYIO CHMBOJIHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMya OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHYECKUX  peaklUui,  M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpPTaHWYECKHUX BEIIECTB IJS WIUIIOCTPAlMM WX XHUMHYECKOTO U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

ChopMupOBaHHOCT YMEHHUH YCTaHABIMBATh PUHAIE)KHOCTD
M3YYEHHBIX OPraHMYECKHUX BEIIECTB 10 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) coeAuHEeHHH (yrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKAlllUe€ COEIMHEHHMSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsI IO CUCTEMAaTUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTSATH BUIBI XUMHUYECKON CBS3H B

OpraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TPHUMEHSATH: TIOJOXKEHUS TEOPUHU
CTpOoeHHs opraHndeckux pemiectB A.M. byriepoBa it 00bsiCHEHHS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHu4Y€CKUC COCAUHCHUA. BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHU A

ChopMupoBaHHOCTH YMEHHI TNPHUBOAWTH TPUBUAIBHBIC HA3BaHUS
OTJICIbHBIX OPraHMYECKHUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHon, dopManbiaerua, aueTaibleru,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapHHOBAs KHUCIIOTa, TIIOKO03a, (PYyKTO3a, Kpaxmal, IeJUTI0JI03a,

TJIALMH)

2.2

CdopmMupoBaHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE,
bu3NYecCKne W XUMUYECKUE CBOMCTBA THUIUYHBIX IPEICTaBUTENICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIecTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, merunOyraauen-1,3, GeHzomn,
METaHOJI, 3TAHOJI, dSTUJICHTJIUKOIb, TIUIEPUH, (DEHOJ, alleTalbIACTH/I,
MypaBbUHAsA U YKCYCHAasl KHCJIOTHI, TJIFOKO3a, KpaxMmal, eJUTI0I03a,

AMHUHOYKCYCHas KI/ICJIOTa)

23

ChopMHPOBaHHOCTH YMEHUS MILTIOCTPUPOBATH TEHETHUUECKYIO CBSI3b
MEXJIY TUIUYHBIMU  [PEACTABUTEIAMU  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLINX

XUMHUYECKHUX PEaKIUN C UCIIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

2.4

CpopMUpOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHHKHU
YIIEBOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJb), CIOCOObI
UX TepepaboTKM W MPaKTHMYECKOe TMPHUMEHEHHE IMPOJYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl




3.1

CdopMupoBaHHOCTH yMEHUW BJIAETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJAaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMMUYECKHUX SBJICHUN (HAONIIOJICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJICIIMPOBAHUE),  HCIOJIbH30BATh
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS I TPUHATHS PENICHUH B
KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHU COONIOAATH TPAaBHIA ITOTH30BAHUS
XUMHYECKOU TOCy/Ioi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPAIICHUS C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSMU

11O BBIIIOJHCHUIO Ha60paTOpHLIX XUMHUYCCKUX OIIBITOB

ChopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATH M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHUYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIEHA M H3YYEeHHE €ro CBOICTB,
KAueCTBEHHBIE PEaKIUU OPraHMYECKHUX BEIIECTB, JI€HATypaIus
OEJIKOB IIPY HArPEBAHHHU, IIBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMU TEXHUKH OE30TIACHOCTH IPU OOPAIIEHUH C BEIIECTBAMHU
U J1a0opaTOpHBIM OOOPYIAOBAaHHMEM; MPEACTABIATH PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX pPeaKiuii u (HOPMYIHPOBATH BBHIBOJIBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CopMupoBaHHOCTH ~ YMEHHHl  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TNPOJYKTa PEaKIMM 10 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJTHOTO U3 UCXOJIHBIX BELIECTB MM MPOIYKTOB PEaKIUH)
ChopMupOBaHHOCT ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHMI COOJIIONATh TpaBUja SKOJOTUYECKH
11e1eco000pa3HOro MOBEACHUSI B ObITY M TPYIOBOM JEATEIBHOCTH B
LENIAX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpPOIHON
Cpefibl, 0OCO3HaBaTh OMACHOCTb BO3/JCUCTBUS Ha >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHUX BEIIECTB, TOHUMAsi CMBICTT IIOKa3aTellst
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TOSICHATH Ha
IpUMepax CrocoObl YMEHBIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4€CJIOBCKaA

11 KIIACC




Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odopa3oBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Bianenne cucremMol XMMHYECKMX 3HAHUK, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TOHATUSA  (XMMHUYECKHUH  DJJIEMEHT, aToM,
AJNIEKTpOHHAs 000JI0YKa aroma, S-, p-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, HWOH, MOJICKYJIA, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTb,
CTENEHb OKHUCJIEHUS, XMMHYECKass CBS3b, MOJIb, MOJISIDHAs Macca,
MOJISIPDHBI  00BEM, KPHUCTAIMYECKAs PEIIETKA, TUIBl XUMHYECKUX
peakiuit (OKHCITUTEIIBHO-BOCCTAHOBUTEIILHEIE, 9K30- n
SHIOTEPMHUYECKHE, PEAKIIUU HOHHOTO 0OMEHA), pacTBOD, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTUYECKAss JUCCOLMALUSA, OKHCIUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE); TEOPHH M 3aKOHBI (TCOPHS AJIEKTPOJUTHYCCKOM
nuccormanuu, Ilepmonnueckuit 3akon J.M. MenneneeBa, 3akoH
COXPAaHEHUS MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(haKTOJIOTMYECKUE CBEICHHUS O CBOHCTBAaX, COCTaBe, IMOJYYCHUU H
0€30ITaCHOM HCIOJIb30BAaHUN BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B

6LITy u HpaKTHHCCKOﬁ ACATCIIbHOCTHU YCJIOBCKA

ChopmupoBaHHOCTE YMEHUI BBISBISATH XapaKTepHbIE MPHU3HAKU WU
B3aMMOCBA3b W3YYEHHBIX MOHATHI, NPUMEHSATH COOTBETCTBYIOLIUE
TOHSATUSA TPU OINKUCAHUM CTPOEHUS M CBOMCTB HEOPTaHUYECKHUX
BEILIECTB U MX MPEBPAICHUH; BBIBIATh B3aUMOCBSI3b XUMHUUYECKHX
3HAHUUI v MMOHATHSIMHA i MPEACTABICHUSAMU JIPYrux
€CTECTBEHHOHAYYHBIX TIPEIMETOB

Branenve OCHOBHBIMM METOJAaMU HAy4YHOT'O MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HAOIIOJIeHWEe, W3MEpPEHUE, SKCIEPUMEHT,

MOJICIUPOBAHNE)

1.4

ChopmMupoBaHHOCTh YMEHHM ONpPENENsITh BaJIEHTHOCTh U CTENEHb
OKHCJICHUSI XHMHYECKHX DJIEMEHTOB B COEJUHEHHUAX Ppa3JIMYHOTO
COCTaBa, BHMJ XHMMHUYECKOH CBsi3u  (KOBaJICHTHas, HOHHas,
MeTaJlJIn4yecKasi, BOAOPOIHAs) B COEIMHEHUSX, TUIl KPUCTAJUINYECKOU
PEIETKH KOHKPETHOIO BeIllecTBa (aTOMHAsl, MOJIEKYJISIpHAsi, HOHHAS,

MeTaJUTHIeCKas)

1.5

CdopmupoBaHHOCTb YMEHHI OMpeNesaTh XapaKkTep Cpeibl B BOJHBIX

pacTBOpax HCOPraHNUICCKUX COE€IUHEHUIN




1.6

1.7

ChopMupoBaHHOCTH ~ YMEHHMS  KJIACCU(PULIUPOBATH XUMHUYECKUE
peakuuy 10 pa3IMYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEIICCTB, TEIUIOBOMY J(QeKTy peakinuu, H3MCHCHHIO CTCICHEH
OKHCJICHHS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHIO
KaTaJnu3aTopa)

ChopMHUPOBAaHHOCTh YMCHHH COCTAaBJIATh YPAaBHCHHUS PEaKIIMA
pPa3JIMYHBIX THIIOB, IIOJHBIE M COKPAILIEHHBIE YPAaBHEHUS DPEaKLUU
MOHHOIO0 OOMEHa, YYUTBIBas YCJIOBMSI, IPU KOTOPBIX ITH PEAKIMU

HIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHHH MIPOBOJIUTH peaxiuu,
MOATBEP K IAOLIUE KayeCTBEHHbIN COCTaB Pa3IMYHbIX
HEOPraHUYECKHX BEIIECTB, PACMO3HABATH OIBITHBIM IMYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHMYECKUX BELIECTB

1.9

CpopMHUpPOBAaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIIBHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajlaHca 3THX peaKI_[I/Iﬁ

1.10

2.1

2.2

ChopmupoBaHHOCTE YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTHU

XUMHYECKOHN peaklnu OT Pa3iNdHbIX (haKTOPOB

ChopmupoBaHHOCTE YMEHUN OOBSCHATH XapakTep CMEIIECHUs
XUMHYECKOT0 PAaBHOBECHS B 3aBUCMMOCTH OT BHEUTHETO BO3ACHCTBUS

(npunnun Jle HlaTtense)
OO6m1ast 1 HeOpraHUYecKask XUMUs

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca I[lepuognueckoro
3akona .M. MeHnneneeBa M JIEMOHCTPUPOBATH ero
CHCTEMAaTU3HUPYIOLYI0, OOBSICHUTENBHYIO U  NPOTHOCTHYECKYIO
byHKITIN

ChopMupoBaHHOCTH ~ YMEHHMHM  XapaKTepU30BaThb  HJIEKTPOHHOE
CTPOEHME aTOMOB XMMMUYECKHX DJJEMEHTOB 1-4  mepuonos
[Tepuonnueckon CHUCTEMBI XUMHUYECKIX 3JIEMEHTOB .M.
Menpeneesa, UCIIONB3YS MOHATHUS «S-, p-, d-3TEKTPOHHBIE OPOUTATHY,
«QHEPreTUYecKre YpOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCAVHEHHUH IO IEPUOJaM U
rpynmnaM [leproguueckoil cucteMbl XMMUYECKHUX 3yeMeHToB J[.H.

Menneneena
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CdopmupoBaHHOCTh YMEHHUI XapaKTepH30BaTh (OMUCHIBATh) 00IIKE
XMMHYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX

KJIaCCOB, MOATBCPIKAATH CYLICCTBOBAHUC I €HETUYECKON CBI3HU MCKAY




HCOPraHN4YCCKUMU BCIICCTBAMH C IIOMOIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

24

2.5

2.6

2.7

2.8

ChopMUpOBaHHOCTh YMEHHMH yCTaHAaBIWBATh IMPUHAICHKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K ONPEICIEHHOMY KJIacCy
(rpymme) coenquHeHui (MPOCThIe BEIIeCTBA — METAJUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCII0JIB30BAaTh XMMUYECKYI0 CUMBOJIUKY
JUIL  COCTaBJIGHUS (OPMYJT BEUIECTB W ypPaBHEHUH XHMHUYECKHUX
peakuuii, cuctemarnueckyro HomeHkaarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OTJEJIbHBIX HEOPraHWYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA ra3, aMMHUak, raméHas HW3BEeCTb, HEraléHas H3BECTb,

MUTHEBAs COJIA, TUPHUT U JIPYTHUE)

ChopmupoBaHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIICCTB  Pa3IMYHBIX
KJIACCOB, MTOATBEPHKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  IOMONIIBKD  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTaIN3aTOPa, ONPEeIeNICHIE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIBI0 YHHBEpPCAJIBHOTO HMHIUKATOPA, BIUSHHUE pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHMHUECKOW peakIuH, peakiM HOHHOIO
oOMeHa, KaueCTBEHHbIE peaklMK Ha cylbdar-, kKapOoHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHWSI, PEIICHNE DKCIIEPUMEHTAFHBIX 3a/1a4
o reMam «MeTasutb» U «HemeTanss») B COOTBETCTBUH C IIPAaBUIIaAMHU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
abopaTOpHBIM  00OPYNOBAaHMEM;  TPEJICTABIATH  PE3YyJIbTATHI
XUMHAYECKOTO JKCIepuMeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOLIMX peakuuil u (OopMyJIupoBaTh BHIBOJbBI Ha OCHOBE

OTUX PE3YJIbTATOB

CchopMupoBaHHOCTH YMEHUH COOMIOAATh MpaBWiIa TOJb30BAHUS
XUMHUYECKOH TMocyoi U 1abopaTopHbIM 000pYIOBaHHEM, a TaKKe
ImpaBujia 06paHICHI/I$I C B€IIECTBAMHU B COOTBETCTBUU C HHCTPYKIUAMU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

2.9

ChopMHUpPOBAaHHOCT, ~ YMEHHUM  XapakTEPU30BaTh  XHUMHYECKHE
MPOLIECCHI, JIEKAIME B OCHOBE IIPOMBILLIEHHOTO MOJIYYEHUSI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKXeC C(I)OpMHpOBaHHOCTL HpCI[CTaB.HCHI/Iﬁ 00




06L[II/IX HAay4YHbIX TIPUHOUIIAX W  9KOJOTMYCCKHX Hp06neMax

XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTel

3.1

3.2
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ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMUYECKON COCTaBJISIONICH
€CTECTBEHHOHAY4YHOW KapTUHBI MHpA, POJIM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIs
pelleHrs NPAaKTHYECKUX 3a/Jady U HKOJIOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3/I0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUH KPUTHYECKU aQHAJIM3UPOBAThH
XUMHUYECKYI0 MH(OpMaIuio, MojJydaeMyi0 M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKAIUU, ceTh IHTEpHET U Ipyrue)

CpopMUpOBAaHHOCT, YMEHMI COOJIIOAATh MPaBHIIa HKOJIOTHYECKU
1€JIeCO00pa3HOr0 MOBEACHHS B OBITY U TPYJOBOH JEATEILHOCTH B
LEJSAX COXPAHECHHUs CBOETO 3/I0POBbS M OKPYKAIOMICH MPUPOJHOMN
cpenbl

Oco3HaBaTh OMACHOCTh BO3JEWUCTBUS Ha JHKUBBIE OPTraHU3MBI
OINpENeNIEHHBIX  BEIIECTB, IMOHMMAasi cMbica Tmokazarens [1/IK,
IMOSICHATH Ha ITpUMEpax CrIoco0BI YMCHBIICHUSA U NPCAOTBPALICHUA UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHu3M 4€JIOBCKa

3.5

CpopMHUpPOBAaHHOCT, ~ YMEHUW  TPOBOJAUTH  BBIYUCICHHUS  C
HCIOJIb30BAHNUEM TOHATHUSl «MaccoBas JI0JI BEIIECTBA B pacTBOPE»,
OOBEMHBIX OTHOIIIEHUN Ta30B MPU XUMHYECKHX PEaKIMSIX, MacChl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB,
TerI0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPaHEHHUS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

TeopeTnueckrne OCHOBbI OPraHU4eCKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnyYecKON XUMHUHU: €€ BOZHUKHOBEHHUE, PAa3BUTHUE U 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEUIECTB M MAaTepuajoB. Teopusi CTpOEHUs OPraHUYECKHUX
coequHenniit A.M. BytnepoBa, €€ 0OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMysibl OpPraHMYeCKHUX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuUMHUYEcKasi CBSI3b B OPraHUYECKHX COCAUHEHUSX — OJMHApHbIE U KpaTHbIE
cs3u. [Ipencrasienne o KiaccuGUKaIMM OPraHUIeCKIX BEIICCTB
Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaTUuecKas) U TPUBUAIIbHBIE

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pObI

2.1

2.2

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psa. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTENM AJIKAHOB: (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHUs] U TOPEHHs), HAXOXKICHHWE B NPUPOAE, IMOJIyYCHHE U

IIPUMCHCHHEC

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTMUECKUN PsA. DTWIEH U INPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AKEHOB: (DU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, TUJpATallUM, OKHUCIEHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC
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Anxaguensl: OyraaueH-1,3 u MerunOyranueH-1,3: cTpoeHHe, BaKHEWIIME
XMMHYECKHe CBOICTBa (peakuus nonumepusanun). [lonyueHre cHHTETHYECKOTO

KayuyKa U PEe3HHbI

AJKHMHBI: COCTaB M 0COOEHHOCTH CTPOEHHSI, TOMOJIOTUYECKUHN psifl. ALIETHUIIEH —
MPOCTEHIINNA TpPEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHME, (PU3UYECKHE WU
XUMHUYECKHE  CBOMCTBAa  (peakuMu TUAPUPOBAHHUSA,  TaJIOT€HUPOBAHUS,

ruaparanuu, I OpeHI/I}I), TOJIY4YCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKME M XWMHYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS U HHUTPOBAHMS), TMOIYYCHHE M TPHUMEHEHHUE.
Tonyoun: cocraB, cTrpoeHue, PU3NYECKUE U XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUs), MOJydYe€HUE U MpUMeHeHHe. TOKCHYHOCTD
apeHoB. ['eHeTMyeckas CBA3b MEXKIY YIVIEBOAOPOJAMH, MPUHAMIEKAIIUMHU K

Pa3JINIHBIM KJIacCaM




2.6

3.1

3.2
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IIpuponHble WCTOYHUKM yriIeBOAOpoAOB. IIpupomHbBI ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKHUHI (TEePMHUYECKUHM, KaTaluTU4ecKuil), nuposus. IlpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KamMeHHBbIi

yroJib U IPOAYKTHI €T0 MepepadoTKH
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeETaHON W 3TAHON: CTPOEHUE,
¢du3nuecKkue W XMMUYECKUE CBOMCTBA (pEaklIMU C AKTUBHBIMA METaJUIAMU,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), MpUMeHeHHe. BoJopolHble CBS3U MEXKIY
MOJIEKYJIaMH CITUPTOB. /[eficTBHE METaHOJIa U 3TaHOJA Ha OPraHU3M YEJIOBEKa.
MHOroaToMHBIE CIUPTHL. DTHWICHIJIMKOIb U TIHIEPUH: CTPOCHUE, (PU3HUECKHEe
U XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IICJIOYHBIMH METAJLJIaMU,
KaueCTBEHHAasl peakiisi Ha MHOTOATOMHBbIE CHHPTHI). [leiicTBre HAa opraHusm
yenoBeka. [[pumeHenue rivuepruHa u STUICHTITUKOIS

@deHol: CTpOEHHE MOJIEKYNbl, (U3MYEeCKHe M XHUMHYECKHE CBOWCTBA.
Tokcuunocts penona. [fpumenenue dpeHona

Anpaeruapl U KeTOHbL. DOpMalbJETu/l, alleTalbAeTHa: CTpoeHue, pu3ndeckue
M XUMHUYECKHE CBOMCTBAa (peaklUMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbBIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE

3.4

3.5

OHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAsI U YKCYCHAs
KHCIIOTBI: CTpO€HUue, (pu3nueckue U XMMHUUYECKHUe CBOMCTBA (CBOICTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus »Tepu(uKanuu), MOJIydeHHe U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEe JeiiCTBHE
CroxHble H3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornueckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yriIeBOI0B (MOHO-, JU- M MOJMCAXAPUIbI).
I'moko3a — mpocTedmuil MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIb,
¢usznyeckue M XMMHYECKHE CBOMCTBa (B3aMMOJAEHCTBHE C THIPOKCHAOM
meau(Il), oxucnenme ammuayHeIM  pacTBOpoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPUPOJIe, TPUMEHEHHE,
6uosiornyeckas posib. Porocunte3. PpykTO3a Kak U30Mep IoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoaHble oaumepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnueckue W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTcoiepikaliie OpraHn4eckie CoeIMHEHUS




4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHu4Yeckne coenuHeHus. OPu3nueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpuUMeEpe IJIHMIMHA). buonornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mNpUpOAHBIE BBICOKOMOJIEKYJISpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMHYECKHE CBOICTBa OENKOB:

TUAPOJU3, ACHATYpalusl, KaYeCTBEHHbIE peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHHUS

OcHOBHbIE TIOHSITUSI XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENECHb  MOJUMEPU3ALUU,  CPEIHSA

MOJICKYJIsIpHasd Macca. OcHoBHBIC MCTOAbI CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COG,Z[I/IHeHI/Iﬁ — IMOJIMMEPpHU3alnA U ITOJIUKOHACHCAI U

52

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbI HM3YUYCHUA BCIICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUEC C 06pa3uaMH NpupoAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUS

1.1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTATH, S-, P-, d-ITI€MEHTHI.
OcobeHHOCTH pacIpeiesieHUs JIEKTPOHOB TI0 OPOUTAJISIM B aTOMaXx AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHsl aTOMOB

1.2

[Tepnoanueckuii 3akoH u Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.N. Menneneea. CBsi3b nepuoaudeckoro 3akona u [lepuoanueckoii cuctemsl
XuMHyeckux syeMeHToB J[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHUYECKUX DJEMEHTOB U
o0pa3yeMbIX UMM IPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM U MEPUOJAM.

3HadeHue NepruoaANYCCKOro 3aKOHA B PA3BUTHUUN HAYKU

1.3

1.4

1.5

Crtpoenue BemecTBa. XHUMHYECKas CBA3b. BUIAbl XUMHYECKOW CBSI3HU
(koBaJleHTHasl HEMOJSpHAs W TOJSApHAs, WOHHAs, Merajuinueckas). oHsbI:
KaTUOHBl M aHWOHBIL. MexaHU3Mbl 00pa30BaHMS KOBAJICHTHON XMUMHYECKON

cBs3HM (OOMEHHBIN U TOHOPHO-aKIeNnTOpHBIN). BomoponHas cBs3b
BajnieHTHOCTB. DeKTpOoOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

BemiectBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH IMOCTOSIHCTBA

cocTaBa BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA




BEIIECTB OT THUIIA KPUCTAUIMYECKOW pemérku. lloHsatne o aucnepcHsIX
cucreMax. VIcTHHHBIE U KOJUIOUMIHBIE pacTBOpBL. MaccoBas [10J11 BellecTBa B

pacTBope

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHNYCCKUX BECIICCTB

1.7

1.8

1.9

1.10

Xumuyeckass — peakuus.  Knmaccudukauus — XUMHYECKMX — peakuuid B
HEOPraHMYECKOI U OpraHMYecKOoil XUMHUU. 3aKOH COXPaHEHUsI MaCChl BEILIECTB,

3aKOH COXpaHCHUA U IPCBPAICHUS SHCPIrUU IIPpU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

OOpatumblie peakuuu. XuUMHUecKoe paBHoBecue. DaKTOphI, BIHAIOIIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense
Onexrtponutrdeckas quccormanysi. CuibHbele u cialble 3mekTpoiautsl. Cpena
BOJHBIX pPAacTBOPOB BEILIECTB: KHUCJAsA, HEUTpanbHas, IienodHas. Peaxuuum

HOHHOTO 0OMeEHa

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKuu

2.1

Heopr AHNYCCKasaA XMMUA

Hewmerannel. ITonoxxenne HeMeTalloB B HepHOI[quCKOﬁ CHUCTEMC XUMHUYCCKUX
JJICMCHTOB HI/I Menpaeneena u 0COOEHHOCTH CTPOCHUA aTOMOB. duznyeckue

CBOICTBa HEMETAUIOB. AJUIOTPONMS HEMETAJUIOB (HAa IMpHUMEpPE KHUCIOpOoaa,

cepsl, pocdopa u yrirepoa)

2.2
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XUMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB (TaJOre€HOB, CEphI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M HUX  COCIMHEHUH  (OKCHIOB,
KHCTIOPOJICO/ICPXKAIIUX KHUCIIOT, BOJOPOIHBIX coeduHeHwuil). I[IpumeHeHue

BaKHEHUIIINX HEMETAIIJIOB U UX COCAUHEHUI

Meramnel. [lonoxenue meramnoB B llepuoanueckol cucreMe XUMHUYECKUX
anemenToB JI.M1. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O01re puznueckre cBoMcTBa MeTaIIOB. CIUTaBbl METAIIOB.

3HeKTpOXHMH‘leCKI/Iﬁ pan HaHpH)KeHHfI MCETAJIJIOB

2.4

2.5

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, Kaduil, KaJIbIIHM,
MarHuii, allOMHHUN, IIUHK, XpOM, XKelle30, MeJlb) U UX coequHeHui. OOiue
CrocoObI TOMy4YeHUs MeTalUIOB. [[pruMeHeHne MeTallIoB B OBITY U TEXHHUKE

I'eHeTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKAIINX K PA3JTUYHBIM

Kj1accaM

XUMHS U )KU3Hb




3.1

Ponp xumMum B o0ecne4eHHH SKOJOTHYECKOH, DHEPreTUYECKOW M IMHUIICBOM
0e30MacHOCTH, Pa3BUTHUU MEIULUHBL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHUS

BE€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeI[CTaBJIeHI/ISI 00 O6H.[I/IX HAaYYHBIX IMPUHIUIIAX TPOMBIIIJICHHOI'O IMOJIYYCHUA
BaKHEHIIINX BC€IICCTB. Yenosek B MHPE BCHIECTB U MAaTCPHAJIOB!: BaKHEHIIIHIE
CTPOUTCIIBHBIC MaTCpurajibl, KOHCTPYKIMOHHBIC MaTCpHajbl, KpaCcKu, CTCKIIO,
KepaMuKa, MaTCpualibl AJId SJICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MHUHEpaJIbHbIEC y00peHUs

3.3

Xumus u 3A0POBLEC HYCJIOBCKA: IIpaBWJia HCIOJIb30BaHUA JICKAPCTBCHHBIX
mpenaparoB, IIpaBujia 0€30IacCHOT0 MCIIOJIb30BAHUS IIpernapaToB OBITOBOM

XUMHU B HOBCCI[H@BHOﬁ KHU3HHU




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus. 10 knacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
* Xumus. 11 xnacc. I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA
Metonunueckue mocodus mo yueoHomy npeamery «Xumusi». — URL:

https://edsoo.ru/mr-himiya/.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1) http://www.hemi.nsu.ru/ (OCHOBBI XUMUU. DIEKTPOHHBIN yUSOHUK)

2) http://yaroslaw.narod.ru/ (Kucinopoacoaepxariiue opraHiu4ecKue COeUHEHNUS )
3) http://www.himhelp.ru/ (IloaHbIi Kypc XUMUH)

4) http://chemi.org.ru/ (YueOHUK XUMHUH)

5) http://home.uic.tula.ru/~zanchem/ (3annmaTtenbHast XUMuUS )

6) http://hemi.wallst.ru/ (Xumus. O6pazoBaTeIbHBIN CAUT IS IIKOJILHUKOB)

7) http://chemistry.narod.ru/ (Mup xumun)

8) http://www.alhimikov.net/ (ITone3nas nadopmarus mo XumMun)

9) http://www.alhimik.ru/ (AJIXUMUK)



10) http://www.xumuk.ru/ (XuMuK.ru - caiiT 0 xumun)



C

[TpuuuHsI:

JIMCT KOPpPEKTUPOBKH MOYPOYHO-TEMATHYECKOTO MJIAHUPOBAHUSI padoueii mMporpaMMbl
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MpOBEJIeHa KOPPEKTUPOBKA TOYPOTHO-TEMATHIECKOTO TUNIAHUPOBAHHSL.

KonnuecTBo ypoKkoB 10 KOPPEKTUPOBKH

KonmuecTBo ypokoB mociie KOppeKTUPOBKHU

Ha Jlara
ypoka
Ne ypoka 10 | Ta ypoka ypoKka
nocine dopma KOppeKIru
KOPPEeKIUI 110 Tema ypoka KOPDEKIL nocrie | Tema ypoka (TeMbI YPOKOB) MOCIE KOPPEKIIMH
KOPpEKLUHU anp KOppeKuuu
«PaccmoTpeno» Ha MO yuureneit oT 20 poTokoia Ne
[Ipencenarens MO /
«CornacoBaHo» 3aM. AupeKTopa no YBP / /

«

»
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