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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.). IlporpamMmma cocTaBieHa B KOHCTPYKTOpE padoOdmx
IpOrpamm.

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0Y4YaIOIIUXCS CPEICTBAMHU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIUM O3TallOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB NIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
Yel0BeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHEr0 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XUMHUS», COJIEp)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XHMHU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0luX 1efned M MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IMBMIIM3AIMK, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHUMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHas XMMHA KaK Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBerctBUM ¢ OOMIMMH LEISAMU W NPUHLMIIAMHA CPEAHETO OOIIETo
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEUIHOIO BKJIIOUYEHHS B JKU3Hb COLUYMA, NPOAOJDKEHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBIJIAIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
NPEACTaBICHU O CTpoeHuH BemiecTB. (CBeleHUs 00 HU3y4aeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HM3YyYEHHBIM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUA
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3HUIIHM,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAX W NPUMEHEHHM, & TAKXKE O XUMHUUYECKHX pEakUHUsiX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpPYTMMH HayKaMHU, PAacKpbIBalOT €€ poJib B II03HABATEIbHOW U IMPAKTUYECKOU
JESATEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHMS K IPOLECCY
TBOpYECTBA B O0JACTH TEOPUU M NMPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIHUBATh MH(OPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOIIMXCA MHPOBO33PEHYECKONW OCHOBBI JIJISI TOHMMAaHUS
¢unocopckux uned, TaKuX Kak: MaTepHaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUW MyTEM OSKCIEpPUMEHTA H
pEelIeHUs] MPOTUBOPEYM MEXKIAy HOBbIMH (paKTaMU U  TEOPETUUECKHUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnane pemeHus 3agad  BOCHUTAHUSA, PA3BUTUS M COLMATU3ALMU
OoOy4JaronmMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3IUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOsieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMaIK, HEOOXOIUMBIX JIsl MPUOOPETEHHUS ONbITa MPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
oOpa3zoBaHus, TaK U Ha YPOBHE CpeiHero odiiero oopa3oBaHusi, IPU ONpeaeICHUN
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
npeaMeTa SIBISIeTCS BIIOJHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIEJSIMU U3YYEHHUS TpeaAMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHHMEe CHUCTEMBl XUMHUYECKMX 3HAHUW Kak BaKHEHIIEH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIJICHHE C UCTOpUen
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEaKluh, HEOOXOJUMBIX IS MPUOOpETEHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoAaBaHNM XUMUU B OOJbIIed CTemeHH OTHAaTCA  MPEeArnovYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOydyeHus, OpPHUEHTUPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATbHOMN KU3HU
JUTSL PEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3ydYeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanTanusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3d4YHBIX BUIOB
NeATEILHOCTH: PEIICHHs MpoOJeM, MOMcKa, aHaIu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX Ui TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaEeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN



HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XWMHUYECKHUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YUYaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITSIIBHO MMPHOOPETATh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUH C )KM3HECHHBIMH MTOTPEOHOCTSAMH, UCIIOIH30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

(dbopMHpOBaHKE U PA3BUTHE Y 00YJAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0JIFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUTAHUPOBAHWHW W TIPOBEJICHUU XHMHYECKOTO
DKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PalMOHANIBHOTO MPUPOIONOJIH30BAHUS, TOTIOJHEHUS HEPIEeTHUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUSI K TIPUPOJEC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBICHUSMH.

B ydeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUH, Ha 6230BOM YpOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b 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 M3YyYEHMsI BEIIECTB W HX IPEBpAIICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, OOYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psii. DTUJIEH U MPONUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTPOEHHUE, (UBMYECKHE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BogopoaHble CBS3H MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PEakilds Ha MHOTOAaTOMHBIE CHpThI). [leiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (PEaKUUU OKHMCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kj1acca KUCIOT, Peakiysl 3Tepu(pHUKalnm), MOJTy4eHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2GupoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHUPTOB, KAaYE€CTBEHHBIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKOM PabOThI: CBOMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIUH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/IECHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYypalus OCIKOB IIpH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranu3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIIO)KHBIX BEIIECTB IO TPYIINaM MU TEPHOJIaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblii). BomoponHas cBs3b. BalneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIaccaMm.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iuyYHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, [IEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIa
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusiHue pa3nuuHbiX (GakTOpOB HA CKOPOCTH
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenune HemetaiuioB B llepuoanueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUN  (OKCHUIIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0UYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUM.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3ajad, HAOJMIOJIEHHEe W OIHUCAHWE JIEMOHCTPAIMOHHBIX W
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIHUHM BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4YHBIX METOJax IO3HAHUs
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIC MaTepHasibl, KpacKu, CTEKJIO, KepamukKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, IHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIICHHOCTh,  POWU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUs SIBISICTCS CUCTEMHO-IEATEIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMHU, MPUCYIIMMH IIEJI0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATEIBHOCTU B COOTBETCTBHUH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1ad, BBHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOIIEHUSI K HUCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE MOCHEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLTMAIIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECHEUEHHH YCIOBUUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SIBIICHUH OKPYIKAIOIIEro MUpPA U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIBFHO HCIIOJIb30BaTh XWMUYECKUE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHPOBAHUS  MHPOBO33PEHHUS]  OOy4YarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HaAYIHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3ynbTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOJIb3YEMble B XUMHUHU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
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);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEJOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOUpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuuyeckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIs1 peLICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTHUECKUI Psill, TOMOJIOTH, YTJI€BOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XHMHH;, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb KM Ha3BaHUS 10
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiecTB A. M. BytnepoBa aist 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, JTWJIEH, NMPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJs TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHH C MHCTPYKIMSIMHU TIO BBIOJTHEHHUIO JTa0OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWIa  DKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, mosicHATh, Ha mpumepax CIocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJIETBIX M CJIA0OBUAAIIMX OOYyYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIMOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTISIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJIEKYJIsIpHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKHUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHIY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKaM (YUCIY U COCTaBy pPEarupyrollux BEIIECTB, TEILNIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE ¥ COKPAIIEHHBIC YPABHEHHS PEaKIMii MOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3aIuYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PAaBHOBECHSI
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNM 00 OOIIMX HAyYHBIX MPUHIIMIAX U
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MIPaBUJIa MOJIL30BAHUS XUMUYECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEHUE MEePOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTaM3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (Qopme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTaHU3MBbI ONPEICIEHHBIX BEIIECTB, IOHUMas
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

1.1

[Ipenmet oprannyeckoit xumuu. Teopus

CTPOCHUS OPraHUYCCKHUX COE€TMHEHUI A.

M. bytneposa

Hroro no pazneny

Xumust 10-11 knace. ['ocynapctBeHHOS
ABTOHOMHOE 00pa30BaTe/IbHOE
YUPEX/ICHHE BBICILET0 00pa30BaHUs
ropona MockBbl "MOCKOBCKHiA
TOPOJICKOM MeJarOrMyeCKuii yHUBEPCUTET
Xumus 10 knacc (6a30BbIit ypOBEHS )-
OO111eCTBO ¢ OrPaHUYEHHOM
OTBETCTBEHHOCTHIO "MoOuisHOe
Onexrpornoe O6pasoBanue” Xmust 10
wiace - GenepabHOE TOCYIAaPCTBEHHOS
ABTOHOMHOE 00pa30BaTeIbHOE
YUIpeXKIEHHE BBICIIET0 00pa30BaH¥s
"TocynapcTBeHHBII YHUBEPCUTET
TIPOCBEICHHUS

Paspnen 2. Yriesoaopoanbl

2.1

[IpenenbHbIC YTIEBOAOPOABI — ATKAHBI

Xumst 10-11 wmace. [ocymapctBennoe
ABTOHOMHOE 00pa30BaTe/IbHOE
YUPEXKICHHE BBICILIETO 00pa30BaHUS
ropona MockBbl "MOCKOBCKHiA
TOPOZCKO# MefaroruuecKiii yHUBEpCUTET
Xumst 10 kmace (6a30BbIi YPOBEHB )-
OOI1IeCTBO ¢ OrpaHUICHHOM
OTBETCTBEHHOCTHIO "MoOubHOE
Onexrponnoe O6pasosanue” Xumust 10
Kiace - GefiepabHOE TOCy1apCTBEHHOE
ABTOHOMHOE 00pa30BaTe/IbHOE
YUIpEeKIEHHE BBICIIEr0 00pa30BaHIs




2.2

HenpenenpHbie yrieBoa0pOIbI: aIKSHBI,
aJKaJUuEHb], aIKHHBI

"T"'ocyjapcTBEHHEII YHIBEPCUTET
TIPOCBEIIEHHS

2.3

2.4

ApOMaTI/I‘leCKI/Ie YriieBOAOPOAbI

[TpupoHBIE HCTOYHUKH YTIEBOAOPOIOB U
ux nepepabdoTka

Xumust 10-11 knace. ['ocynapctBeHHOE
ABTOHOMHOE 00pa30BaTeIbHOE
YUpEeXKIEHHE BBICIIEr0 00pa30BaHIs
ropona MockBbl "MOCKOBCKHiA
TOPOJICKOM MeJarOrMYeCKuii yHUBEPCUTET
Xumus 10 knacc (6a30BbIit ypOBEHS )-
OO111eCTBO ¢ OrPaHUYEHHOM
OTBETCTBEHHOCTHIO "MOOHIBHOE
OnexktponHoe O6pazopanue”

Xumus 10 knacce - GenepanbHoe
TOCY/IapPCTBEHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEXKICHHE
BBICLIIEr0 00pa30BaHus
"TocynapcTBeHHBII YHUBEPCUTET
TIPOCBEIIEHHIST

Hroro no pazneny

Paspnen 3. Kuciiopoacoaep:xammue oprannyeckue coej

HHECHUA

13

3.1

Cnuprel. ®enon

Xummst 10-11 xmace. IocymapcrBeHHOE
ABTOHOMHOE 00pa30BaTeIbHOE
YUIpEeXKIEHHE BBICIIEr0 00pa30BaHHs
ropozia MockBbl "MOCKOBCKHIA
TOPOZCKO# MefaroruuecKiii yHUBEpCUTET
Xumus 10 knace (0a30BbIil ypOBEHS )-
OO11eCTBO C OrPaHUYECHHOM
OTBETCTBEHHOCTHIO "MoOmIBHOS
Onektponnoe O6pazoanue" Xumus 10
Kiace - DezepanbHOE FOCYIapCTBEHHOES
ABTOHOMHOE 00pa30BaTeIbHOE
YUpExKIEHHE BBICIIEr0 00pa30BaHHsA
"T"ocynapcTBEHHBIN YHUBEPCUTET
MIPOCBELIECHHS




3.9 Anbneruasl. KapO0oHOBBIE KHCIIOTHI.
' CnoxHsie 3hupbl

3.3 VYrneBojbl 3 1

Wroro no pazueny 13

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

Xummst 10-11 xmace. [ocynaperBenHoe
ABTOHOMHOE 00pa30BaTe/IbHOE
YUPEXIECHHE BBICIIErO 00pa30BaHHUs
ropona MockBbl "MOCKOBCKHiA
TOPOJICKOM MeJarOriyeCKuii yHUBEPCUTET
Xumus 10 knacc (0a30BbIit ypOBEHS )-
OO0I1IeCTBO ¢ OrpaHIIEHHOI

4.1 AMMHBI. AMUHOKHCIIOTHI. benku 3 OTBETCTBEHHOCTBIO "MOGHIBHOE
Onektponnoe O6pazoanue" Xumus 10
Ktace - deziepabHOE roCyIapCTBEHHOS
ABTOHOMHOE 00pa30BaTe/IbHOE
YUPEX/ICHHE BBICIIErO 00pa30BaHMsI
"TocynapcTBEHHBII YHUBEPCUTET
TIPOCBEICHHUS

Hroro no pazneny 3

Pa3pnen S. BeicokomoJieKy/IsipHbIe COCAUHEHUS

Xumst 10-11 xmace. [ocymapctBennoe
ABTOHOMHOE 00pa30BaTe/IbHOE
YUPEXK/ICHHE BBICILIETO 00pa30BAHUS
ropona MockBbI "MOCKOBCKHiA
TOPOJICKOI MeJ[arorMuecK il yHUBEpCHTET
Xumst 10 kmace (6a30BbIi YPOBEHB )-
OO111ecTBO € OrpaHNYEHHON

5.1 IImacTmaccsr. Kay‘—IyKI/I Bosoxna 2 OTBETCTBEHHOCTHIO "MOOHIBHOE
Onexrponnoe O6pasosanue" Xumust 10
Ktace - deiepabHOE rOCy/IapCTBEHHOE
ABTOHOMHOE 00pa30BaTeIbHOE
YUPEXKICHHE BBICILIETO 00pa30BaHUS
"T"ocyjapcTBEHHBII YHIBEPCUTET
TIPOCBEILICHHUS




Hroro no pazgeny 2
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IIpakTH4eckue
padoTshI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
11 u [lepronnueckas cucTeMa XUMHYECKUX
anemenToB . 1. Menaeneera

Xumust 10-11 iacc. T'ocynapctBeHHOE
aBTOHOMHOE o0pa3oBaTebHOE
YUPSXKICHHE BBICHIErO  0Opa30BaHMUS

ropoja MoCKBBI "MOCKOBCKHIA
TOPOJICKOM TeIaroruyecKuil
yHuBepcuter" Xumums 11 kmace -
DenepanbHOS TOCY/IapCTBEHHOE
ABTOHOMHOE 00pa3zoBaTebHOE
YUPEKIEHHE  BBICIIETO  00pa30BaHUs
"Tocy1apcTBEHHBII YHHUBEPCUTET

npocBemennss”  Xumuss 11 kiace
(6a3oBbli  ypoBeHB)-  OOmecTBO ¢

OrpaHHYEHHOM OTBETCTBEHHOCTBIO
"MobmisHOE OIeKTpOHHOE
O6pa3oBaHue"

19 Crtpoenue BemniecTBa. MHOrooOpasue
' BEILIECTB

Xumust 10-11 wrmace. TocymapcrBennoe

ABTOHOMHOE o0pa3soBaTenbHOE
YUpEeXJICHHE  BBICIIETO  0Opa3OBaHMSI
ropoza MockBbl "MOCKOBCKH
TOPOJICKOM Tejarormyeckuit
ynuBepcurer"  Xumms 11 kmace -
DenepansHOE TOCY/IapCTBEHHOE
ABTOHOMHOE o0pa3oBaTebHOE
YUPESXKICHHE BBICHIErO  0Opa30BaHUS
"[ocynapcTBeHHBII YHHBEPCHTET

npocBemenns"  Xummss 11 xiace
(6azoBblid  ypoBeHb)-  OOmIecCTBO €
OrpaHHYCHHOM OTBETCTBEHHOCTBIO
"MobuinbHOe DIeKTpOHHOE
O6pazoBaHue"




1.3 XUMUYECKUE PEaKIiH 6
Wroro no pazueny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertamibl
2.2 Hemeramibt
Xumus 10-11 wrace. [ocymapcrBenHoe
ABTOHOMHOE 00pasoBaTenbHOe
YUPEKACHHES  BBICLIETO  OOPA30BAHHSI
ropoja MoCKBBI "MOCKOBCKHIA
TOPOJICKOM TIe1arorMyecKuit
yHuBepcurer' Xwmms 11 wmace -
DenepanbHOE TOCY/IapCTBEHHOE
0
CBs3b HEOPraHMYECKUX M OPraHUYECKUX ABTOHOMHO OPPASOBATEILHOC
2.3 2 YUPEKIEHHE BBICHICTO  0Opa3oBaHMUS
BCIICCTB "TocymapcTBeHHBII YHUBEPCHUTET
npocBemennss’  Xumuss 11 xiace
(6azoBblid  ypoBeHb)-  OOmIeCTBO €
OrpaHMYECHHON OTBETCTBEHHOCTBIO
"MobusbHOe DIeKTpOHHOE
OopazoBanue"
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro 1o pasaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoubnbie IIpakTuyeckn
n/n Bcero H3yYCHUA 06pa30BaTeJILHbIe PeCypChI
padoThI e padoThl
Xumust 10-11 knace. ['ocyiapCTBEHHOE aBTOHOMHOE
Hpez[MeT 00pa3oBaTeNIbHOE YUPEKICHHE BBICILIETO 00pa30BaHUs TOpoia
o MockBbl "MOCKOBCKHIT TOPOJICKOH MeJarorniecknii YHUBEPCHTET
OpraHnMHCCKOn Xumust 10 kinace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYCHHOM
XUMHU, eé OTBETCTBEHHOCTBIO "MoOHIBEHOE DNIEKTPOHHOE
1 1Hepens OopazoBanue" Xumus 10 kiace - GenepanbHOE rocy1apcTBEHHOES
BOSHHKHOBCHHC, ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIICIO 00pa30BaHHUs
Pa3BUTHC U "[ocyapCTBEHHBIH YHUBEPCUTET NPOCBEICHHs"
3HA4YCHHUC
TeopI/I q Xummst 10-11 xmace. I'ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YIPEXK/IEHHE BHICIIIETO 00pa30BaHHs ropojia
CTpOCHHUA Mocksb! "MOCKOBCKHI! TOPOACKOI NeIarorndecKuil yHUBEpCHTET
OpPraHUYECKUX Xumust 10 knace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
o OTBETCTBEHHOCTBIO "MoOHIBHOE DNEKTPOHHOE
COCIMHCHUN A. 1 2Hepens OopazoBanue" Xumus 10 kiace - GenepanbHOE rocy1apcTBEHHOES
M. BYT JIepoBa, ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIICTO 00pa30BaHHUs
. "l 'ocyapCTBEHHbIN YHUBEPCUTET MPOCBEICHHS "
€€ OCHOBHBIC
IIOJIOKCHU S
[IpencraBnenue
0 Xumrst 10-11 ximace. ['ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTEeNIbHOE YUPEKICHHE BBICILIET0 00pa30BaHMs TOpoa
KJ'IaCCI/I(I)I/IKaI_II/II/I Mockss! "MOCKOBCKHI TOPOACKOI IEAarorunIecKyil yHUBEPCHTET
OpPraHUYECKUX Xummst 10 ximace (6a30Bblit ypoBeHb)- OOIIECTBO ¢ OrpaHHYEHHON
OTBETCTBEHHOCTHIO "MoOIIbHOE DNIEKTPOHHOE
BCHICCTB. 1 3Heaens O6pasoBanne" Xumust 10 kinace - DeepaibHOE rOCYJapCTBEHHOS
HoMmenxt aTypa ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIIErO 00pa30BaHHUs
"l'ocyjapcTBEHHbIN YHUBEPCUTET MPOCBEILEHHS"
(cucremaTu4eck
as) u

TPUBUAJIBHBIC




Ha3BaHUs
OpraHUYECKUX
BEILIECTB

AJIKaHBI: COCTaB
U CTPOCHUE,

Xumvmst 10-11 xmace. I'ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeNbHOE YIPEXKICHHE BEICIIET0 00pa30BaHUs Fopoia
MockBb! "MOCKOBCKHIA TOPOACKOM MEAArOrHIeCKHii YHUBEPCUTET
Xummst 10 xtace (6a30Bblil ypoBeHb)- OOIIECTBO C OrpaHHUEHHON
OTBETCTBEHHOCTHIO "MobmibHOe DitekTpoHHoe OOpasoBaHue"

. 4Hepens
T'OMOJIOT'MYCCKHUHU Xummst 10 xitace - @efepanbHOe TOCyIapCTBEHHOE aBTOHOMHOE
o 00pa3oBaTeIbHOE YIPEXKICHHE BBICIIIETO 00Pa30BaHIs
pAA "["ocyapCTBEHHBIH YHUBEPCUTET NPOCBEICHIs "
Xummst 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YIPEXK/ICHHE BBICIIIETO 00pa30BaHHs ropojia
Mocksb! "MOCKOBCKHI TOPOICKOI! ITeIarorniecKuil yHUBEpCHTET
MeraH 1 5TaH — PONEKOn Tt YHHBEpErE?
Xumust 10 kinace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYCHHOM
HpOCTGfIIHIfle 5 OTBETCTBEHHOCTHIO "MoOIIbHOE DNIeKTpOHHOE
HeaenA O6pazosanne" Xumust 10 kiace - DeepabHOE rocyJapcTBEHHOS
NpEICTaBUTENN P P yaap
aBTOHOMHOE 00pa30BaTENEHOE YUPEK/ICHHE BBICIIErO 00pa30BaHMs
aJIKAaHOB "I"ocynapCTBEHHBIIH YHHBEPCUTET MPOCBENIEHNS "
Xumist 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YIPEXKIEHIE BBICIIIETO 00pa30BaHHs ropojia
MockBb! "MOCKOBCKHIA FOPOJICKON Meaarormaeckuit EePCHUTET
ANKEHBI: cOCTaB Vp YHIBED .
Xummst 10 xmace (6a30Bblit ypoBeHb)- OOIIECTBO ¢ OrpaHHIeHHON
" CTPOCHHUC, 7Henena OTBETCTBEHHOCTHIO "MoOIIBHOE DNIEKTPOHHOE
o O6pasoBanne" Xumust 10 kinace - DeepanbHOE rOCYJapCTBEHHOS
CBOHCTBaA
ABTOHOMHOE 00pa30BaTEIbHOE YUPEHKICHHE BBICIIEI0 00pa30BaHHs
" 'ocyaapCTBEHHBIN YHUBEPCUTET HPOCBEILICHHS
Xunmus 10-11 xnace. I'ocynapcTBeHHOE aBTOHOMHOE
OTHIIEH U 00pa3oBaTeNbHOE YIPEXKICHHE BBICIIET0 00pa30BaHUs Fopoa
MockBb! "MOCKOBCKHI TOPOACKOW MEAArOrHYECKHi YHUBEPCUTET
MPOIUJICH — . .
Xumus 10 knace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
npo cTeiime 8HenenA OTBETCTBEHHOCTHIO "MoOIIbHOE DNIEKTPOHHOE
O6pasoBanne" Xumust 10 kiace - DeepanabHOE rOCYJapCTBEHHOS
npeaACTaBUTCIIN
ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIICIO 00pa30BaHHUs
AJIKEHOB "l 'ocyjapCTBEHHbINH YHUBEPCUTET MPOCBEILEHHS"




[IpakTnueckas

pabora Ne 1.
«Ilonyuenune
8 v 9Hepena
O9TUJICHA U
HU3YUYCHHUEC €TO
CBOMCTB»
AJIKaIH/IeHI)I. Xunmus 10-11 knace. 'ocynapcTBeHHOE aBTOHOMHOE
_ 00pa3oBaTeIbHOE YUPEKICHHE BBICILIETO 00Pa30BaHHs ropojia
ByTaI[I/ICH 1 ’3 " MockBbl "MOCKOBCKHI TOPOACKON MEAArOrMYECKUI YHUBEPCUTET
MGTI/IJ'I6YT8_)II/I CH- Xumus 10 ximace (6a30Bblil ypoBeHb)- OOIIECTBO C OrpaHHYEHHOK
"Mo0! 0, 00 !
9 1 ’3 ) HonyquI/Ie 10Hepens OTBETCTBEHHOCTHIO "MobmibHOe DnexTporHoe O6pa3oBaHue
CHUHTCTHYECCKOTI'O Xumus 10 kiace - PefepanbHOe ToCyAapCTBEHHOE aBTOHOMHOE
00pa3oBaTEIBLHOE YUPEKICHHE BBICILIETO 00Pa30BaHs
KaydyKa 1 "rp }f{p P
OCYHapCTBEHHBINH YHUBEPCUTET HPOCBEILICHUS
PE3UHBI
AJIKMHBI: COCTaB
U 0COOEHHOCTH Xumist 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeNIbHOE YUPEKICHHE BBICILIET0 00pa30BaHMs TOposia
CTPOCHMA, Mockss! "MOCKOBCKHI1 TOPOCKOH NEAAarorndecKyii yHUBEpCHTET
TOMOJIOTHYECK U Xummst 10 ximace (6a30Bblit ypoBeHb)- OOIIECTBO ¢ OrpaHHIEHHON
10 11 Hepena OTBETCTBEHHOCTHIO "MoOIIbHOE DNIeKTPOHHOE
pAn. AHGTI/IJ'IGH O6pazoBanne" Xumust 10 kiace - DeepanbHOE rocyJapcTBEHHOS
— HpOCTGfIHIHfI aBTOHOMHOE 00pa30BaTENFHOE YUPEK/ICHHE BBICIIEr0 00pa30BaHMUs
"["'oCy1apCTBEHHBIN YHUBEPCUTET MPOCBELIECHHS
npeaACTaBUTECIIb
AJIKWHOB
Xumnst 10-11 ximace. ['ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YIPEXKICHHE BBICIIIETO 00Pa30BaHHs ropojia
Berancnenus mo Mocksb! "MOCKOBCKHI1 TOPOZICKOH NeIarorndeckyii yHUBEpCHTET
yYpaBHEHHIO Xummst 10 ximace (6a30Bblil ypoBeHb)- OOIIECTBO ¢ OrpaHHYEHHON
11 o 13Hepens OTBETCTBEHHOCTBIO "MOOHIBHOE DJIeKTPOHHOE
XHAMHYCCKOH O6pasoBanne" Xumust 10 kinace - DeepanbHOE rOCYJapCTBEHHOS
peaKIuu ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIIErO 00pa30BaHHUs
"l 'ocyapCTBEHHbIN YHUBEPCUTET HPOCBEILEHUS
12 Apensl: 6eH301 14nenens Xumnst 10-11 ace. TOCY/TapCTBEHHOE ABTOHOMHOE

00pa3oBaTEeNIbHOE YUPEKICHHE BBICILIETO 00pa30BaHUs TOpoa




MockBb! "MOCKOBCKHIA TOPOACKOM MEAArOrHIeCK il YHUBEPCUTET

" TOJIYOIJI.
Xummst 10 xtace (6a30Bblil ypoBeHb)- OOIIECTBO C OrpaHHUEHHON
ToxcuunocTs OTBETCTBEHHOCTHIO "MOOHIBHOE DJIEKTPOHHOE
apeHoB OopazoBanue" Xumus 10 kiace - PezepaibHOE rocy1apcTBEHHOS
ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIIECIO 00pa30BaHHUs
" 'ocyjapCTBEHHbIN YHUBEPCUTET HPOCBEILIEHUS
TeHeTHUecKas Xumvmst 10-11 xmace. I'ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YIPEKICHHE BBICIIETO 00pa30BaHHs ropojia
CBA3b Mockss! "MOCKOBCKHI TOPOACKOI! IeAarorniecKyil yHUBEPCHTET
YIJIEBOIOPOJIOB, Xumust 10 kinace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYCHHOM
13 15Hegena OTBETCTBEHHOCTHIO "MoOMIBHOE DNIEKTPOHHOE
prUHAJICKAINX O6pasopanue" Xumus 10 xiace - DeznepanabHOe rocyJapCTBEHHOE
K Pa3IMYHBIM ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIICIO 00pa30BaHHUsI
"'ocyapCTBEHHbIN YHUBEPCUTET HPOCBEILICHUS
Kj1accaM
[Ipuponubie
HCTOIHUKH Xumust 10-11 knace. ['ocyiapCTBEHHOE aBTOHOMHOE
YTJICBOAOPOAOB: 00pa3oBaTeIbHOE YUPEXKIECHHE BBICIIET0 00pa30BaHuUs ropoja
MDUDOIHEL ra3 MockBbl "MOCKOBCKHI TOPOACKON MEAArOrHYECKUi YHUBEPCUTET
pUpon Xumust 10 knace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
14 " IOITYTHBIC 16Hegena OTBETCTBEHHOCTHIO "MOOMIbHOE DIeKTPOHHOE
O6pasoBanue" Xumust 10 kiace - DezepaabHOE rocyJapcTBEHHOE
He(TAHBIE Ta3bl, P Hep Yaap
ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIIETO 00pa30BaHHUs
He(pTB n "l'ocynapCTBEHHBIH YHUBEPCUTET HPOCBEILEHUS
MIPONYKTHI €€
nepepadoTKu
IIpupoaHsie
UCTOIHUKA Xumrst 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
YrJII€BOAOPOAOB: 00pa3oBaTeNnbHOe YIPEKIICHHE BBICIIET0 00pa30BaHuUs ropoia
IPUPOIHEIH ra3 Mocksb! "MOCKOBCKHI1 TOPOJICKOH NEIarorndeckyii yHUBEpCHTET
pupoa Xummst 10 kimace (6a30Bblit ypoBeHb)- OOIIECTBO ¢ OrpaHHYEHHON
15 " IIOITYTHBIC 17Hepena OTBETCTBEHHOCTHIO "MoOIIbHOE DNIEKTPOHHOE

He(TsIHBIC Ta3bl,
He(Th U
MPOJTYKTHI €€
nepepadboTKu

Ob6pazopanne" Xumus 10 kiace - DeepabHOE ToCyIapcTBEHHOE
ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIIErO 00pa30BaHHUs
"['ocyaapCTBEHHBIN YHUBEPCUTET HPOCBEILICHHS




KoHntposbHas

pabora 1o
16 pasueny 18Hepens
«yl"J'ICBO,Z[OpO,I[BI
»
Hpel[eJIBHBIG Xummst 10-11 kmace. ['ocymapcTBeHHOE aBTOHOMHOE
OJHOATOMHBIC 00pa30BaTEeNIbHOE YUPEKICHHUE BBICILIEr0 00pa30BaHUs Toposia
. MockBbl "MOCKOBCKHI TOPOACKON MEAArOrMYECKU YHUBEPCUTET
CIUPTHL. Xumust 10 knace (06a30Bbli ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
17 MCTAHOI " 20Hepens OTBETCTBEHHOCTHIO "MoOmIBHOE DNIEKTPOHHOE
O6pazoBanne" Xumust 10 kiace - DeepanbHOE rocyJapcTBEHHOS
STaHOII. aBTOHOMHOE 00pa30BaTENbHOE YUPEK/ICHHE BBICIIEr0 0Opa30BaHNs
BOZ[OpOIlHafl "T'ocyapCTBEHHBIN YHUBEPCUTET HPOCBEILICHHS
CBA3b
Xummst 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEXKICHHE BBICILIETO 00Pa30BaHHs ropojia
MHoroaroMHbIe MockBbl "MOCKOBCKHI TOPOACKON MEAArOrMYECKH YHUBEPCUTET
CIIUPTHI: Xumust 10 knace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
18 21 HepenA OTBETCTBEHHOCTHIO "MoOmIbHOE DNIeKTpOHHOE
STUJICHITIMKOJIb O6pazosanne" Xumust 10 kiace - DeepanbHOE rocyJapcTBEHHOS
U TJIAIEPUH aBTOHOMHOE 00pa30BaTENEHOE YUPEK/ICHHE BBICIIEr0 0Opa30BaHNUs
"l'ocynapCTBEHHBIH YHUBEPCUTET HPOCBEILEHUS
Penom: Xummst 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
CTpoeHI/Ie 00pa3oBaTeNIbHOE YUPEKICHHE BBICILIET0 00pa30BaHMs TOposia
MockBbl "MOCKOBCKHIA TOPOACKOW MEAArOrMIECKHi YHUBEPCUTET
MOJICKYJIBI, Xumus 10 knace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
19 (1)1431/1%01(1/16 n 22Hepens OTBETCTBEHHOCTHIO "MoOmIBHOE DNEKTPOHHOE
Ob6pazopanne" Xumus 10 kiace - DefepabHOE rocy1apcTBEHHOE
XUMHIICCKNC ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIIErO 00pa30BaHHUs
CBOfICTBa, "["ocynapCTBEHHBINH YHUBEPCUTET HPOCBEIICHNUS
IMPUMEHCHUEC
AJb JIETUIBI Xumrst 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTEeNIbHOE YUPEKICHHE BBICILIETO 00pa30BaHMs TOpoa
20 (bOPMaHBllCF uan 23H efens MockBb! "MOCKOBCKHI TOPOACKON MEAArOrHYECKHi YHUBEPCUTET

areTalbIETUI.
AneroH

Xumvmrst 10 xtace (6a30Bbli ypoBeHb)- OOIIECTBO C OrpaHHYEHHON
OTBETCTBEHHOCTHIO "MOOUIIBHOE DNEKTPOHHOE
O6pasoBanne" Xumust 10 kiace - DeepanbHOE roCyJapCTBEHHOS




ABTOHOMHOE 00pa30BaTeIbHOE YIPEKICHHE BBICIIETO 00pa30BaHIs
"[ocyapCTBEHHBIH YHIBEPCUTET IIPOCBEIICHIS

O TTHOOCHOBHBIE Xummst 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEXKICHHE BBHICILIETO 00Pa30BaHHs ropojia
OpeACIbHBIC Mockss! "MOCKOBCKHI TOPOACKOI! TeAarorniecKuil yHUBEPCHTET
Kap6 OHOBBIE Xummst 10 xitace (6a30Bblil ypoBeHb)- OOIIECTBO C OrpaHHUEHHON
21 24Hepens OTBETCTBEHHOCTHIO "MoOIBHOE DNEKTPOHHOE
KHCJIOTBI: OopazoBanue" Xumus 10 kinace - DenepanbHOE rocyIapCTBEHHOES
MypaBbHHAS U ABTOHOMHOE 00pa30BaTENBHOE YIPEK/ICHHE BBICIIEr0 0OpPa30BaHNUs
"l'ocynapCTBEHHBIN YHUBEPCUTET HPOCBEILEHUS
YKCyCHaA
[IpakTuyeckas
pabota No 2.
«CBoticTBa
22 26Hepens
pacTBOpa
YKCYCHOH
KHCIIOTBD»
CTeapHHOBaH 1 Xummst 10-11 xmace. I'ocymapcTBeHHOE aBTOHOMHOE
OJICUHOBAas1 00pa3oBaTeNbHOe YIpEeXKICHHE BEICIIIET0 00pa30BaHMUs ropoia
MockBb! "MOCKOBCKHIA FOPOJICKON Meaarornaeckuit EePCHUTET
KHCJIOTBI, KaK POl A YHIBEPCHTET
Xummst 10 ximace (6a30Bblit ypoBeHb)- OOIIECTBO ¢ OrpaHHIEHHON
23 MIPEJICTaBUTEIIN 27HepenA OTBETCTBEHHOCTSI0 "MOBHITBHOE DICKTPOHHOE
OopazoBanue" Xumus 10 kiace - GenepanbHOE rocy1apcTBEHHOES
BBICHINX
ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIIEIO 00pa30BaHHUs
Kap6OHOBBIX "[ocyapCTBEHHbIN YHHBEPCUTET MPOCBELICHHS
KHCIIOT
MbLT1a Kak COJTH Xummst 10-11 xmace. I'ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YIPEXK/ICHHE BBICIIIETO 00Pa30BaHHs ropojia
BBICIIIHX MockBb! "MOCKOBCKHI TOPOACKON MEAArOrHIECKHii YHUBEPCUTET
Kap6OHOBLIX Xumus 10 knace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
24 28Hepensa OTBETCTBEHHOCTHIO "MOOMIEHOE DIeKTPOHHOE
KHCJIOT, UX OopazoBanue" Xumus 10 kiace - DenepanbHOE rocyIapCTBEHHOES
MOIOLIIEE ABTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIETO 00pa30BaHUs
o "'ocynapCTBEHHBIN YHUBEPCUTET HPOCBEILICHHS
ACHUCTBHUC
Cr1oXHEIE Xummst 10-11 xace. ['ocynapcTBeHHOE aBTOHOMHOE
25 29H eaena 00pa3oBaTeIbHOE YUPEXKICHHE BHICIIETO 00Pa30BaHHs ropojia
9 @HPH Kak Mocksbl "MOCKOBCKHI TOPOCKOH NeAarorndeckyii yHUBEpCHTET




Xummst 10 xtace (6a30Bblil ypoBeHb)- OOMIECTBO C OrpaHHUEHHON

IMPOU3BOJHBIC
OTBETCTBEHHOCTHIO "MOOMIIBHOE DIIEKTPOHHOE
Kap60HOBHX O6pasoBanue" Xumus 10 kace - DezepabHOE rocyJapCTBEHHOE
ABTOHOMHOE 00Pa30BATENBHOE YUPEK/ICHHE BBICIIEIO 00pa30BaHHUs
P ¥4
KHCJIOT.
r "'ocynapCTBEHHbIN YHUBEPCUTET HPOCBEILIEHUS
UApOJIn3
CJIOKHBIX
3¢upoB
Xummst 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
>KI/IpI)II 00pa3oBaTeIbHOE YUPEKICHHE BBICILIETO 00Pa30BaHHs ropojia
THAPOIH3 MockBbl "MOCKOBCKHI TOPOACKON MEAArOrMYECKUI YHUBEPCUTET
’ Xumust 10 knace (0a30Bbli ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
26 IIPpUMCHCHUC, 30Hepens OTBETCTBEHHOCTHIO "MOOMILHOE DIEKTPOHHOE
6 OopazoBanue" Xumus 10 kiace - PenepanbHOE rocy1apcTBEHHOS
HoJorndeckas ABTOHOMHOE 00pa30BaTENbHOE YUPEK/ICHHE BBICIIEr0 0Opa30BaHMUs
P yup D
POJIb X KUPOB "T"ocynapCTBEHHBIH YHUBEPCUTET IPOCBEIICHHS
VYrieBobl:
COCTaB, Xnmus 10-11 knace. I'ocynapcTBeHHOE aBTOHOMHOE
00pa3oBaTeNIbHOE YUPEKICHHE BBICILIET0 00pa30BaHMs Toposia
KHaCCI/I(I)I/IKaHI/IH- MockBbl "MOCKOBCKHI TOPOACKON MEAArOrHYECKUi YHUBEPCUTET
Baxxueiine Xumust 10 knace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
27 31Hepensa OTBETCTBEHHOCTHIO "MOOMILHOE DIEKTPOHHOE
NpEACTaBUTCIIN. OopazoBanue" Xumus 10 kiace - GenepanbHOE rocy1apCTBEHHOES
aBTOHOMHOE 00pa30BaTENFHOE YUPEK/ICHHE BBICIIEr0 0Opa30BaHMs
T'JIFOKO34a, P yup
"l'ocynapCTBEHHBIH YHUBEPCUTET HPOCBEILEHUS
bpyxTO3a,
caxapo3sa
Xumrst 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTEeNIbHOE YUPEKICHHE BBICILIETO 00pa30BaHMs TOposa
KanMaﬂ Hu MockBb! "MOCKOBCKHI TOPOACKON MEAArOrHIECKHii YHUBEPCUTET
Xumus 10 knace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
CJIIFOJIO3a KaK
28 " 33Hepens OTBETCTBEHHOCTHIO "MoOIEHOE DNEKTPOHHOE
IpUPOAHBIC Ob6pazopanne" Xumus 10 kiace - DeepabHOE Tocy1apcTBEHHOE
TOJTMMEPBI ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIIErO 00pa30BaHHUs
"["ocy1apCTBEHHBIN YHUBEPCUTET MPOCBELIECHHS
KoHntponbHas
29 pabora 1o 34Hepens

pazneny




«Kwucnopoacone

pKamue
OpraHn4€CcKue
COCAUHCHUA»
Xumvmst 10-11 xmace. I'ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YIPEKICHHE BBICIIETO 00pa30BaHHs ropojia
AMUHBIL: Mockss! "MOCKOBCKHI TOPOACKOI! IeAarornIecKyil yHUBEPCHTET

Xumust 10 knacc (0a30BbIi ypoBeHb)- OOILECTBO C OrpaHUYEHHOM

30 MCETUJIAMHH U 35Hepensa OTBETCTBEHHOCTBIO "MOOMILHOE DIeKTPOHHOE
OopazoBanue" Xumus 10 kiace - GenepanbHOE rocy1apcTBEHHOES
AHUJINH
ABTOHOMHOE 00Pa30BaTENBHOE YUPEK/ICHHE BBICIICIO 00pa30BaHHUs
" 'ocyapCTBEHHbIN YHUBEPCUTET HPOCBEILICHUS
AMUHOKHUCIIOTBI
Xumust 10-11 knace. ['ocyiapCTBEHHOE aBTOHOMHOE
KaK aM(bOTeprIe 00pa3oBaTeNIbHOE YUPEKICHHE BBICILIETO 00pa30BaHUs TOposia
MockBb! "MOCKOBCKHIA TOPOACKOM MEAArOrH4ecKii YHUBEPCUTET
OpraHn4eCcKuc . .
Xumust 10 knace (0a30Bbli ypoBeHb)- OOILECTBO C OrpaHUYEHHOM
31 COCOUHCHUS, UX 36Hepensa OTBETCTBEHHOCTHIO "MOGHITEHOE DIIEKTPOHHOE
OopazoBanue" Xumus 10 kiace - GenepanbHOE rocy1apcTBEHHOES
Ouosiornyeckoe
ABTOHOMHOE 00Pa30BATENBHOE YUPEK/ICHHE BBICIIETO 00pa30BaHMUst
3HAa4YCHUC. "[ocyapCTBEHHbIN YHHBEPCUTET MPOCBELICHHS
Ilentuanl
Xummst 10-11 xmace. I'ocymapcTBeHHOE aBTOHOMHOE
benkxu xak 00pa3oBaTeNbHOe YIpEeXKICHHE BEICIIIET0 00pa30BaHMUs ropoia
MockBb! "MOCKOBCKHIA FOPOJICKON Meaarornaeckuit EepCHUTET
IIPUPOAHBIC vp l it YHUBED T
Xumust 10 knace (0a30BbIi ypoBeHb)- OOIIECTBO C OrpaHUYEHHOM
32 BBICOKOMOJICKYJT 37Hepensa OTBETCTBEHHOCTHIO "MOOMIbHOE DIeKTPOHHOE
SIPHEIE OopazoBanue" Xumus 10 kiace - DenepanbHOE rocyIapCTBEHHOES
p aBTOHOMHOE 00pa30BaTebHOE YUPEKACHUE BBICIIETO 00pa3oBaHUs
COCAUHCHUA "[ocyapCTBEHHBIN YHUBEPCUTET MPOCBEIICHIS
Xnmns 10-11 knace. 'ocynapcTBeHHOE aBTOHOMHOE
OCHOBHBIG 00pa3oBaTeNnbHOe YIPEKIICHHE BBICIIET0 00pa30BaHuUs ropoia
MockBbl "MOCKOBCKHI TOPOACKON MEAArornyecKuii yHUBEpCUTET
IIOHATHUA XUMHUU o .
Xummst 10 kimace (6a30Bblit ypoBeHb)- OOIIECTBO ¢ OrpaHHYEHHON
33 BBICOKOMOJICKYJT 38Hepens OTBETCTBEHHOCTHIO "MobmibHOe DitekTpoHHOe OOpasoBaHue"
APHBIX Xumus 10 knacce - PenepanbHOE rocy1apCTBEHHOE aBTOHOMHOE
co¢ I[I/IHeHI/Iﬁ 00pa3oBaTEILHOE YUPEXKICHHE BBICIIIETO 00Pa30BAHHS

"l "ocyapCTBEHHbIN YHUBEPCUTET HPOCBEILEHUS




34

OcHoBHBIC
METOJbI CHHTE3a
BBICOKOMOJICKYJT
SIPHBIX
COCTMHEHUH.
IInactMmaccsl,
Kay4yKu,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

34

39Hepensa

Xummst 10-11 xmace. ['ocymapcTBeHHOE aBTOHOMHOE
00pa3oBaTeIbHOE YUPEXKICHHE BBICIIETO 00Pa30BaHHs ropojia
MockBbl "MOCKOBCKHI T'OPOACKON MEAArOrH4ecKUil YHUBEPCUTET
Xumust 10 knacc (0a30Bbli ypoBeHb)- OOILECTBO C OrpaHUUEHHOM
OTBETCTBEHHOCTHIO "MoOuibHOe DnektporHoe OOpa3zoBaHue”

Xumust 10 knacce - @enepabHOE rocy1apcTBEHHOE aBTOHOMHOE
00pa3oBaTeNbHOE YIPEKICHHE BBICIIETO 00pa30BaHMs
"'ocyapCTBEHHbIN YHUBEPCUTET HPOCBEILICHUS




11 KJIACC

Ne
n/n

Tema ypoka

XHWMHWYECKUH JJIEMEHT. ATOM.
DneKTpoHHas! KOH(QUTYpaLUsl aTOMOB

KoanuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

lHepnens

DJIeKTPOHHbBbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Xummst 10-11 xmace. TocynaperserHoe
ABTOHOMHOE 00pa3soBaTeibHOE
YUPEXK/ICHHE BBICLIEr0  00pa3oBaHMS
ropoza MockBbI "MOCKOBCKHiA
TOPOZICKOM TIe1arorMYecKuit
yauBepcurer" Xwmmst 11 xmace -
DenepansHoe rOCyIapCTBEHHOE
ABTOHOMHOE o0pasoBaTebHOE
YUIpeXKIEHHE BBICHIErO  00pa30BaHs
"TocynapcTBeHHBII YHHBEPCHUTET
npocBemennss”  Xummst 11 kiace
(6azoBblii  ypoBeHb)-  OOIIECTBO €
OTpaHUYCHHON OTBETCTBEHHOCTBIO
"MobubHOe DIeKTpOHHOE
O6pazoBanue"

[Tepuonnueckuii 3akoH u [leprnonnueckas
chcTeMa XUMHUYeCKuX anemMenToB [l. 1.
MenaeneeBa, X CBSI3b C COBPEMEHHOU
TEOpUEU CTPOCHHS aTOMOB

2Hepena

Xuvmst 10-11 xmace. T'ocynaperserHOE
ABTOHOMHOE o0pa3soBarebHOe
YUIpeXKIEHHE BBICHICTO  OOpa30BaHHs
ropoza MockBbl "MoOCKOBCKH
TOPOJICKOM TeJJarormyeckuit
yuuBepcuter" Xumms 11 wimace -
DenepansHoe TOCyJapCTBEHHOE
ABTOHOMHOE o0pasoBaTenbHOE
YUPEXKICHHE BBICHIEr0  00pa3oBaHMS
"TocynapcTBeHHBII YHHBEPCHTET
npoceemennss”  Xummst 11 kimace
(6a3oBbli  ypoBeHp)- OOmectBo ¢
OrpaHMYEHHON OTBETCTBEHHOCTBIO
"MobuibHOE OIeKTpOHHOE
O6pazoBanue"




Xumust 10-11 xmace. T'ocynaperserHoe

ABTOHOMHOE 00pa3soBaresbHOE
YUIpeXKIEHHE BBICHIErO  00pa3OBaHMs
ropoza MockBbl "MOCKOBCKHiA
TOPOZCKO# TIelarOrMYecKuit
3aKOHOMEPHOCTH M3MEHECHHSI CBOMCTB g‘“‘“’pmeT X 11 ienace -
eiepaTbHOe rOCyIapCTBEHHOE
XUMHNYCCKHUX 3JICMCHTOB U UX ABTOHOMHOE o0pazoBaTebHOe
COCIMHEHHUH 10 TPYIIIaM U ITEPUOIaM. YIpORICHHE  BHCILErO  06pasoBai
3Hepenn T'ocynapcTBeHHbIH YHHBEPCHUTET
3HayeHue NepUoOANYCCKOro 3aKkoHa 1 mpocemenus”  Xumumsa 11 kimace
CHCTEMBI XMMHUYECKHUX d1eMeHToB JI.1. (Gasomstii  yposerp)-  Obuectso ¢
OrpaHHYCHHOH OTBETCTBCHHOCTHIO
Menaeneena B Pa3BUTHHU HAYKHU "MobubHOE DIeKTpOHHOE

O6pazoBanue"
Xuvmst 10-11 xmace. T'ocynaperserHOE
ABTOHOMHOE o0pasoBarebHOe
YUPEXK/ICHUE BBICHIETO  00pa30BaHHsI
ropona MoOCKBBI "MOCKOBCKHIA
TOpPOACKOI TeIarornyecKui
yuuBepcuter" Xumms 11 wmace -
DenepansHoe rOCYAapCTBEHHOE
ABTOHOMHOE 00pa3soBaTebHOe
CTpOCHI/IC BemiecTBa. XuMHuuyecKas CBs3b, VUpe)KTeHHE  BBICIIETO  OOPa30BAHK
e€ BUJIbI; MEXaHU3MBbl 00pa30BaHUS 4nepena "TocynapcTeenHbIH YHHBEPCHTET
o npocBemenus”  Xummsa 11 kmace
KOBAJICHTHOU CBSI3U. BOI[OpO,Z[HaH CBsI3b (GasoBblii  ypoBetb)-  OBMECTBO ¢
OrpaHHYCHHOM OTBETCTBEHHOCTHIO
"MobGuibHOe OIeKTpOHHOE

OG6pa3oBanue"
Xumus 10-11 knace. ocynapcTBenHoe

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb. SHepena

ABTOHOMHOEC 06p330BaTeJ'II>HOG




Creneub okucicHus. Bemrecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOCHUS

YUpEKACHUE  BBICHIETO 06pa3013aHmI

ropoza MockBbl "MOCKOBCKHiA
TOPOJICKOM TeIaroruyecKuii
ynuBepcurer" Xumus 11 wiace -
DenepanbHOE rOCYJapCTBEHHOE
ABTOHOMHOE o0pa3oBaTesbHOe
YUIPeXKICHHE BBICHIErO  OOpa3OBaHHs
"TocynapcTBeHHbII YHUBEPCHUTET

npocBetennss”  Xummst 11 wimace
(6asoBblii  ypoBeHp)-  OOImmIEeCTBO €

OrpaHUYEHHON OTBETCTBEHHOCTBIO
"MobuibHOe DIIeKTPOHHOE
O6pazoBanue"

Xummst 10-11 xmace. TocynaperBerHoe

ABTOHOMHOE 00pa3soBaTeibHOE
YUPEXIEHUE BBICLICTO  00pa3oBaHMs
ropona MoOCKBBI "MOCKOBCKHIA
TOpPOACKOI TeIarornyecKui
ynuBepcurer" Xumma 11 kmacc -
DenepansHoe rOCy/apCTBEHHOE
ABTOHOMHOE o0OpasoBarebHOe
ITonstue o AUCIICPCHBIX CUCTEMAX. VUpe)KIeHHe  BBICIIErO  0Opa3oBaHus
HcTuHHBIE U KOJTIOUIHBIE PACTBOPBI. 7Hepnena "TocynapcTaenHbIH YHHBEPCHTET
npoceemenna”  Xummst 11 kiace
MaccoBas 1oist BCIICCTBA B paCTBOPC (GasoBbiii  ypoBeHb)- OGIIECTBO  ©
OTpaHUYCHHON OTBETCTBEHHOCTBIO
"MobunsHoe OIeKTpoHHOE
O6pa3oBanue"
Xummst 10-11 xmace. TocyaapetBerHoe
Knaccudukamnms 1 HOMeHKIaTypa aBTOHOMHO® obpasosatensHoe
o YUpEXJIEHHE  BBICIIETO  00pa3oBaHMs
HCOPTraHNYCCKUX COCANHCHHUU. 8Hepens ropoa MOCKBBI "MOCKOBCKHii
I'eHeTHYECKas CBA3b HEOPraHUYECKUX TopozCKoii menarorHHeckui
ynuBepcuter" Xumus 11 wiace -
BCIICCTB, Pa3JIMYHBIX KJIaCCOB dezepabHOE OCYIaPCTBEHHOE

ABTOHOMHOEC 06p330BaTeJ'II>HOG




YUIpeXKIEHHE BBICHIErO  00pa3OBaHMs
"T"ocyapcTBEHHBII YHHBEPCHUTET
npocBemennss”  Xummst 11 kiace
(6a3oBblii  ypoBeHp)- OOwwiectBo ¢

OrpaHHYCHHOH OTBETCTBCHHOCTBIO
"MoOuibHOe DIIeKTPOHHOE
O6pazoBaHue"

Krnaccudukanus XuMHYECKAX pEeakiuii B

HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.

3akoH COXPAHCHUA MACChI BCUICCTB;
3aKOH COXpPaHCHU: U IIPCBPALLICHUA
OHEPTHUU IIPU XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiuu. OOpaTuMbie
peakuun. XuMMHUYECKOE paBHOBECHE

9Hepena

10Hepens

Xumus 10-11 knace. TocynapcrBenHoe

ABTOHOMHOE o0pazoBaTebHOe
YUIpeXKIEHHE BBICHIEr0  O0pa30BaHMs
ropoza MockBbI "MOCKOBCKHiA
TOPOZCKOI TIe1arorMYecKuit
ynuBepcurer" Xumus 11 wimace -
DenepanbHOe rOCYJapCTBEHHOE
ABTOHOMHOE o0pa3oBaTesbHOe
YUIpeXKIEHHE BBICHIETO  OOpa3OBaHHs
"TocynapcTBeHHBII YHHBEPCHUTET

npoceemennss”  Xummst 11 kiace
(6a3oBbli  ypoBeHp)- OOmecTtBo ¢

OrpaHHYEHHON OTBETCTBEHHOCTHIO
"MobunisHOe OIeKTpOHHOE
OG6pazoBanue"

Xummst 10-11 xmace. TocyaaperBerHoe

ABTOHOMHOE o0pasoBaTenbHOE
YUPEXKICHHE BBICHIEr0  00pa3oBaHMS
ropona MoOCKBBI "MOCKOBCKHIA
TOpPOACKOI TeIarornIecKuii
yuuBepcuter" Xumms 11 wimace -
DenepansHoe TOCyJapCTBEHHOE
ABTOHOMHOE o0pa3soBareibHOe
YUIpeXKIEHHE BBICHIETO  OOpa30BaHHs
"T'ocyjapcTBEHHBII YHHUBEPCUTET

npocBemennsas”  Xummst 11 kiace
(6a3oBblii  ypoBeHp)-  OOmwecTBO ¢
OrpaHHYCHHON OTBETCTBEHHOCTBIO
"MoOunbHOe DIeKTpOHHOE




10

11

12

[TpakTrueckas padota Ne 1. «BiustHue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

DNEKTPOIUTHYECKAS AUCCOIUAITHS.
[MTousiTrie 0 BogopoaHOM mokasatese (pH)
pactBopa. Peakiiun noHHOro oomMeHa.
I'maponus opraHuyecKkux u
HEOPraHUYECKHX BEIIECTB

OKHCIUTETEHO-BOCCTAHOBUTETHHBIC
peaknuu. [ToHsaTHE 00 3MIEKTpOTU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

11 Hepens

13Hepensa

14Hepena

O6pazoBanue"

Xumus 10-11 knace. TocynapcrBenHoe

ABTOHOMHOE 00pa3soBaTebHOS
YUPEXIEHUE BBICLICO  00pa3oBaHMs
ropoza MocKBBI "MOCKOBCKHIA
TOPOJICKOI TeJaroruyecKuil
ynuBepcurer" Xumus 11 wimace -
DenepansHoe rOCYAapCTBEHHOE
ABTOHOMHOE o0pazoBaTebHOe
YUIpeXKIEHHE BBICHIEr0  O0pa30BaHMs
"T'ocyjapcTBEHHBII YHHBEpPCHTET

npoceemenna”  Xummst 11 kiace
(6a3oBbli  ypoBeHp)- OOmecTtBo ¢

OrpaHHYEHHON OTBETCTBEHHOCTHIO
"MobunisHOe OIeKTpOHHOE
O6pazoBanue"

Xummst 10-11 xmace. TocyaapetBerHoe

ABTOHOMHOE o0pazoBaTebHOE
YUPEXKICHHE BBICIIEr0  00pa3oBaHMS
ropoza MockBbl "MoOCKOBCKHUI
TOPOJICKOM TeJJarormyeckuit
ynuBepcuter" Xummsa 11 kmace -
DenepansHoe roCyJJapCTBEHHOE
ABTOHOMHOE o0pa3soBareibHOe

YUPEXKIEHHE BBICHIEr0  00pa30BaHHs
"TocynapcTBeHHBII YHHBEPCHTET
npoceemennss”  Xummst 11 kimace
(6azoBblii  ypoBeHb)-  OOIWwIECTBO €
OrpaHUYCHHON OTBETCTBEHHOCTBIO
"MobunbHOe DIeKTpOHHOE




KonTponbnas pabota no pazaeny

O6pazoBanue"

13 15Henens
«TeopemquKHe OCHOBBI XUMHUN»
Xumus 10-11 knace. ocynapcrBenHoe
ABTOHOMHOE o0pazoBaTebHOe
YUPEKJICHHE BBICIIEr0  00pa3oBaHMs
ropoza MocKBBI "MOCKOBCKHIA
TOPOJICKOM TeJaroruyecKuil
ynuBepcurer" Xumus 11 wimace -
MeTaJ'IJ'IBI, HUX IOJIOKECHUC B Depepabroe TOCYNIAPCTBEHHOE
ABTOHOMHOE 00pa3oBaTesIbHOE
HepHOHquCKOﬁ CUCTEME XUMHUUYCCKUX VUpe:KIeHHe  BBICIIEro P 0BpasoBaHHs
14 snementoB /1. 1. Menpeneena u 16Hepena  'Tocyrapcrsenbiii YHMBEPCHTCT
npocBetennss”  Xummst 11 wimace
0COOEHHOCTH CTpOCHUA aTOMOB. O6H_II/IC (GasoBblii  ypoBenb)- OGIIECTBO ¢
(I)I/ISI/I‘-ICCKI/IC CBOIICTBa METAJNIOB OTpAHHIEHHOH OTBETCTBEHHOCTBIO
"MobunisHOe OJeKTpOHHOE
OG6pazoBanue"
Xummst 10-11 xmace. TocyaapeTBerHoe
ABTOHOMHOE o0pasoBaTesbHOe
YUpEXKICHHE BBICHIEr0  00pa3oBaHMS
ropona MoOCKBBI "MOCKOBCKHIA
TOPOJICKOM TIeIarorMuecKuit
yHuBepcuter" Xummsa 11 kmacc -
o DenepansHOE TOCYJapCTBEHHOE
15 CniiaBel METAJLIOB. :‘)HeKTpOXI/IMI/IquKI/II/I 17Henens ABTOHOMHOE 00pa30BATENBHOE
psi HaprDKeHI/Iﬁ METATIOB YUIpeXKIEHHE BBICHICTO  OOpa30BaHHs
"T'ocyjapcTBEHHBII YHHUBEPCUTET
npocBemennsa”  Xummst 11 kiace

(6azoBblii  ypoBeHb)-  OOIIECTBO €
OTpaHUYCHHON OTBETCTBEHHOCTHIO
"MobunbHOe DIeKTpOHHOE
O6pazoBanue"




XUMHUYECKUE CBOMCTBA BAXKHEUIIINX

Xumust 10-11 xmace. T'ocynaperserHoe

ABTOHOMHOE 00pa3oBaTeNIbHOE
YUPEKJICHHE BBICHIEr0 00pa3oBaHMS
ropoza MoOCKBBI "MOCKOBCKUiA
TOPOZCKO# TIelarOrMYecKuit
yuuBepcuter" Xwmmms 11 xmacc -
DenepanpHOe TOCYIapCTBEHHOE
ABTOHOMHOE 00pa3oBaTeyIbHOS

YUPEXIEHUE BBICLICTO  00pa3oBaHMs

16 METAJJIOB (HATpU, KaJuil, KaJIbLIUH, 18Hepena | "Tocynapcrsenmbiii YHHBEpCHTET
o o o npocBemennss”  Xummst 11 kiace
MarHui, aJllOMUHUAN) U UX COSIUHEHUN (Gasossiii  yposeus)-  OBlEcTBO
OrpaHUYECHHOH OTBETCTBEHHOCTbHIO
"MobuibHOe DIeKTPOHHOE
O6pa3oBanue"
Xuvmst 10-11 xmace. T'ocynaperserHOE
ABTOHOMHO® 00pazoBaTensHOe
YUPEKICHHE BBICIICr0  0Opa3oBaHMUs
ropona MoOCKBBI "MOCKOBCKHIA
TOpPOACKOI TeIarornyecKui
yuuBepcuter" Xumms 11 wmace -
DenepanbHOe rOCY/JaApCTBEHHOE
ABTOHOMHOE 00pasoBaTenbHOe
XHUMHUYECKHE CBOUCTBA XpPOMa, MEIH M UX YAPEAICIHHE  BHCIErO.  00pasopariia
17 . 20Hepens T'ocynapcTBEeHHBIH YHHBEpPCHUTET
COCINHCHNU npocBemenns’  Xumust 11 Kiace
(6a3oBbli  ypoBeHp)- OOmectBo ¢
OrpaHHYCHHOM OTBETCTBEHHOCTBIO
"MobGuibHOe OIeKTpOHHOE
OG6pa3oBanue"
18 XuMuuecKkue CBOMCTBA LIMHKA, JKejle3a U 21 Hepens | o 10-11 wnace. Tocyrapersetrioe

ABTOHOMHOE 00pa3oBaTeNbHOE




HUX COeIUHEHUN

[Ipaktuueckas pabora Ne 2. "Pemienue

YUpEKACHUE  BBICHIETO 06pa3013am/m

ropoza MockBbl "MOCKOBCKHiA
TOPOJICKOM TeIaroruyecKuii
ynuBepcurer" Xumus 11 wiace -
DenepanbHOE rOCYJapCTBEHHOE
ABTOHOMHOE o0pa3oBaTesbHOe
YUIPeXKICHHE BBICHIErO  OOpa3OBaHHs
"TocynapcTBeHHbII YHHBEPCHUTET

npocBetennss”  Xummst 11 wimace
(6azoBblii  ypoBeHb)-  OOIIECTBO €

OrpaHUYEHHON OTBETCTBEHHOCTBIO
"MobuibHOe DIIeKTPOHHOE
O6pazoBanue"

19 OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME 22Hepens
«Metamnb»"
Xuvmst 10-11 xmace. T'ocynaperserHOE
ABTOHOMHO® 00pazoBaTensHOe
YUpEXK/ICHHE BBICHIEr0  00pa3oBaHMS
ropona MoOCKBBI "MOCKOBCKHIA
TOpPOACKOI TeIarornyecKui
yuuBepcuter" Xumms 11 wmace -
DenepansHoe rOCYAapCTBEHHOE
HeMeTaJ'IJ'IBI, HX IIOJIOKCHUC B ABTOHOMHOE o0pa3oBaTebHOE
[TeproanYECKOi CHCTEME XUMHUECKHX YIpERICHIE  BLICHICTO  00pasosaitiz
20 23Hepens T"ocynapcTBeHHBIiH YHUBEPCHUTET
QJICMCHTOB I[ N. MenneneeBa u npocpemenns”  Xumms 11 kimace
0COOEHHOCTH CTPOCHHUA aTOMOB (6a30BbIit yf)osem,)- O6mectBO ¢
OrpaHUYCHHON OTBETCTBEHHOCTBIO
"MobGuibHOe OIeKTpOHHOE
O6pazoBanue"
dusnyeckre CBOMCTBAa HEMETAILIOB. X 10-11 nace. Toeynapersentioe
21 24Hepensa ABTOHOMHOE 00pazoBaTeIbHOe

AnnoTponusi HeMeTauIoB (Ha IpuMepe

YUpECKACHUE  BBICHICTO 06pa30Ba}m;1




22

23

KHCIIOpoJ1a, cephl, hocdopa u yrieposa)

XUMHUYECKUE CBOWCTBA raJOr€HOB, CEPhI
U UX COeIUHEHUN

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u
HUX COEIUHEHUN

26Hepens

27Hepens

ropoza MockBbl "MOCKOBCKHiA

TOPOZCKO TIelarOrMYeCcKHit
ynuBepcurer" Xumus 11 wiace -
DenepanbHoe rOCyAapCTBEHHOE
ABTOHOMHOE 00pa3soBaTeibHOE
YUPEXJEHUE BBICLICO  00pa3oBaHMs
"TocynapcTBeHHbII YHUBEPCHUTET

npocBemennss”  Xummst 11 kiace
(6azoBblii  ypoBeHb)-  OOIIECTBO €

OrpaHUYEHHON OTBETCTBEHHOCTBIO
"MobuibHOe DIIeKTPOHHOE
O6pa3oBanue"

Xummst 10-11 xmace. TocynaperserHoe

aBTOHOMHOE 00pa3oBaTesIbHOE
YUIpeXKIEHHE BBICHIETO  OOpa3OBaHHs
ropona MocCKBBI "MOCKOBCKHIA
TOpPOACKO# TeIarornyecKui
yuuBepeuter" Xumms 11 wimace -
DenepansHOe TOCYJapCTBEHHOE
ABTOHOMHOE o0pazoBaTebHOe
VUIPeXKIEHHE BBICHIETO  OOpa30BaHIs
"T'ocyaapcTBEHHBII YHHUBEPCUTET

npoceemenna”  Xummst 11 kiace
(6a3oBbli  ypoBeHp)- OOmecTtBo ¢

OrpaHHYEHHON OTBETCTBEHHOCTHIO
"MoOubHOe DIeKTpOHHOE
O6pazoBanue"

Xummst 10-11 xmace. TocyaapeTBerHoe

aBTOHOMHOE 00pa3oBaTeNbHOE
YUIpeXKIEHHE BBICHICTO  OOpa30BaHHs
ropoza MoOCKBBI "MOCKOBCKHIA
TOPOJICKOM TIeIarorMuecKuit
ynuBepeuter" Xumus 11 wiace -
DenepanbHoe rocyapCTBEHHOE
aBTOHOMHOE o0pazoBaTesbHOe

YUpECKACHUE  BBICHICTO 06pa30Ba}m;1




"T"ocyapcTBEHHBII YHHBEPCHUTET
npocBettennss”  Xumms 11 wimace
(6a3oBblii  ypoBeHp)- OOwwiecTBo ¢

OrpaHHYCHHOH OTBETCTBCHHOCTBIO
"MoOuibHOe DIIeKTPOHHOE
O6pazoBaHue"

24

25

XUMHUYECKHE CBOMCTBA YIJIepo/a,
KPEMHHS U UX COETMHEHUI

[IpumeneHne BaXXHENUIINX HEMETAIIOB U
UX COeOIUHEHUN

28Hepens

29Hepens

Xumus 10-11 knace. TocynapcrBenHoe

ABTOHOMHOE o0pazoBaTebHOe
YUIpeXKIEHHE BBICHIEr0  O0pa30BaHMs
ropoza MockBbI "MOCKOBCKHiA
TOPOZCKOI TIe1arorMYecKuit
yauBepcurer" Xwmmst 11 xmace -
DenepanbHOe rOCYJapCTBEHHOE
ABTOHOMHOE o0pa3oBaTesbHOe
YUIpeXKIEHHE BBICHIETO  OOpa3OBaHHs
"TocynapcTBeHHBII YHHBEPCHUTET

npocBemenmss”  Xummst 11 kiace
(6azoBblii  ypoBeHb)-  OOIIECTBO €

OrpaHHYEHHON OTBETCTBEHHOCTHIO
"MobunisHOe OJeKTpOHHOE
OG6pazoBanue"

Xuvmst 10-11 xmace. T'ocynaperserHOE

ABTOHOMHOE 00pasoBaTebHOe
YUpEXKICHHE BBICHIEr0  00pa3oBaHMS
ropona MoOCKBBI "MOCKOBCKHIA
TOpPOACKOI TeIarornIecKuii
yuuBepcuter" Xumms 11 wimace -
DenepanbHOe rOCYAapCTBEHHOE
ABTOHOMHOE 00pasoBaTeibHOe
YUIpeXKIEHHE BBICHICTO  OOpa30BaHHs
"TocynapcTBeHHBIH YHHBEPCHUTET
npocBemenus”  Xummsa 11 kmace
(6a3oBblii  ypoBeHp)-  OOmwecTBO ¢
OrpaHHYCHHOH OTBETCTBCHHOCTBIO

"MoGuibHOE OIeKTpOHHOE




O6pazoBanue"

Xumust 10-11 xmace. T'ocynaperserHoe

ABTOHOMHOE 00pasoBaTenbHOe
YUPEKJCHHE BBICLICrO  0Opa3oBaHHs
ropoza MocKBBI "MOCKOBCKHIA
TOPOJICKOI TeJaroruyecKuil
yauBepcurer" Xwmms 11 xmace -
DepepanbHOe rOCY/IapCTBEHHOE
O606H.[€HI/IG n cucreMaTuisanys 3HaHun aBTOHOMHOE 00pa3oBaTe/IbHOS
o teme «Hemeramnsl». Beruuciienus mno YIpEAUICHHE  BbICILICrO - 0OpasoBariis
26 N 30Hepens T'ocynapcTBeHHBIH YHHBEpPCHTET
YPaBHCHUAM XUMHNYCCKUX PCAKIIUU U npocBetennss”  Xummst 11 wimace
TEPMOXMMHUYECKUE PACUETHI (Gasosuii  ypoperp)-  Obmectso ¢
OrpaHU4YCHHON OTBECTCTBCHHOCTBIO
"MobuibHOe DIeKTPOHHOE
O6pazoBanue"
[IpakTuueckas padora Ne 3. «Pemenue
27 SKCHEPUMEHTAIBHBIX 3a4a4 110 TEME 31Hepensa
"Hemertanmmsr'"»
KOHTpOJ’ILHa}I pa60Ta 10 TeEMaM
«MetamsD u
28 . 33Hepens
«Hemeramnsny/Bceepoccuiickast
IpoBepoyHas pabora
Xummst 10-11 xmace. TocyaapetBerHoe
ABTOHOMHOE 00pa3oBaTenbHOe
K/ICHUE BBICHIErO0  00pa3OBaHMS
HeOpFaHI/I‘{CCKI/IC " OPraHU4YCCKHUC e " P N
ropoza MOCKBBI MOCKOBCKHUI
29 kuciotel. Heoprannueckue u 34Hepena | roponckoii TIe/arOrHIECKHit
ynuBepeuter" Xumus 11 wiace -
OPraHn4eCKUuC OCHOBAHUA @
eiepaIbHOe rOCY/JapCTBEHHOE
ABTOHOMHOE 00pasoBaTenbHOe

YUIPEKACHUE  BBICLIECTO oﬁpwosaﬂuﬂ




"T"ocyapcTBEHHBII YHHBEPCHUTET
npocBettennss”  Xumms 11 wimace
(6a3oBblii  ypoBeHp)- OOwwiecTBo ¢

OrpaHHYCHHOH OTBETCTBCHHOCTBIO
"MoOuibHOe DIIeKTPOHHOE
O6pazoBaHue"

30

31

AmMoTepHbIC HEOpraHUYECKHE U
OPraHNYECKHUE COCTUHEHUS.
['eneTnueckas CBsA3b HEOPraHUYECKUX U
OPraHUYECKUX BEILECTB

Pone xumuu B o0ecrieueHun
JKOJIOTUYECKOW, SJHEPreTUUECKON U
MUIIEBON OE30MMaCHOCTH, Pa3BUTHHU
METUITITHEI

35Hepens

36Hepens

Xumus 10-11 knace. TocynapcrBenHoe

ABTOHOMHOE o0pazoBaTebHOe
YUIpeXKIEHHE BBICHIEr0  O0pa30BaHMs
ropoza MockBbI "MOCKOBCKHiA
TOPOZCKOI TIe1arorMYecKuit
yauBepcurer" Xwmmst 11 xmace -
DenepanbHOe rOCYJapCTBEHHOE
ABTOHOMHOE o0pa3oBaTesbHOe
YUIpeXKIEHHE BBICHIETO  OOpa3OBaHHs
"TocynapcTBeHHBII YHHBEPCHUTET

npocBemenmss”  Xummst 11 kiace
(6azoBblii  ypoBeHb)-  OOIIECTBO €

OrpaHHYEHHON OTBETCTBEHHOCTHIO
"MobunisHOe OJeKTpOHHOE
OG6pazoBanue"

Xuvmst 10-11 xmace. T'ocynaperserHOE

ABTOHOMHOE o0pasoBaTenbHOE
YUpEXKICHHE BBICHIEr0  00pa3oBaHMS
ropona MoOCKBBI "MOCKOBCKHIA
TOpPOACKOI TeIarornIecKuii
yuuBepcuter" Xumms 11 wimace -
DenepansHoe TOCyJapCTBEHHOE
ABTOHOMHOE o0pasoBaTenbHOE
YUIpeXKIEHHE BBICHICTO  OOpa30BaHHs
"T'ocyjapcTBEHHBII YHHUBEPCUTET
npocBemenus”  Xummsa 11 kmace
(6a3oBblii  ypoBeHp)-  OOmwecTBO ¢
OrpaHMYEHHON OTBETCTBEHHOCTBIO

"MobuibHOE OIeKTpOHHOE




O6pazoBanue"

Xumust 10-11 xmace. T'ocynaperserHoe

ABTOHOMHOE 00pa3soBaTeibHOE
YUPEXJEHUE BBICLICO  00pa3oBaHMs
ropoza MocKBBI "MOCKOBCKHIA
TOPOJICKOM TeJaroruyecKuil
yauBepcurer" Xwmms 11 xmace -
Denepansroe rOCyIapCTBEHHOE
ABTOHOMHOE o0pasoBarebHOE
HpeﬂCTaBHeHHH 00 06IHHX Hay4HbIX YUPEXJCHHE  BBICIIETO  00pa30BaHMs
32 IMpUHOHUIIAX IIPOMBIIIJIICHHOT'O ITOJIYYCHUA 37Henensn "Tocynapctaenmbri YHHBEPCATET
o npocBemenws”  Xummst 11 kimace
BXHCHUIINX BCIICCTB (6a3oBblii  ypoBeHp)-  OOwwecTBO €
OrpaHUYECHHOH OTBETCTBEHHOCTbHIO
"MobuibHOe DIeKTPOHHOE
O6pazoBanue"
Xuvist 10-11 xmace. T'ocynapeTserHOE
ABTOHOMHOE o0pasoBarebHOe
YUpEXJICHHE  BBICIIETO  00pa3oBaHMs
ropoza MockBbl "MocKOBCKHU
TOPOJICKOH TnejarormIeckuit
ynuBepcuter" Xumma 11 kmacc -
DenepanbHOe rOCYAapCTBEHHOE
ABTOHOMHOE 00pasoBaTeibHOe
YUPEXKICHHE BBICHIEr0  00pa3oBaHMS
33 YenoBek B MUpE BEUIECTB U MaTEPUAIIOB 38Hepena | 'Tocynapcrsenmbiii yHUBEpCHTeT

npocBemennss”  Xummst 11 wimace
(6azoBblii  ypoBeHb)-  OOIIECTBO €
OTpaHUYCHHON OTBETCTBEHHOCTHIO
"MobGuibHOe OIeKTpOHHOE
O6pa3oBanue"




34 XHUMHS ¥ 3I0pPOBbE YEIOBEKa

39Henens

Xumus 10-11 knace. ocynapcrBenHoe

ABTOHOMHOE 00pa3oBaTeNIbHOE
YUIPeXKICHHE BBICLIErO  OOpa3OBaHHs
ropoza MocKBBI "MOCKOBCKHIA
TOPOJICKOM TeIaroruuecKuii
ynuBepcurer" Xumus 11 wimace -
DenepanbHOE rOCYJapCTBEHHOE
ABTOHOMHOE o0pasoBaTesbHOe

YUIpeXKIEHHE BBICHIErO  00pa3OBaHMs
"T"ocyjapcTBEHHBII YHHBEPCHUTET
nmpocBemenws”  Xumms 11 kimace
(6azoBblii  ypoBeHb)-  OOIIECTBO €

OTrpaHHYCHHOM OTBETCTBEHHOCTHIO
"MobuibHOe DIIEeKTPOHHOE
O6pazoBanue"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

XuMus 17151 3HATOKOB. YTIyOJieHHbIN ypoBeHb. 10 kiacc: YueOHUK B IBYX

yactsx; 1-e uzmanue OpsxexoBckuii I1.A., bopoBckux T. A., TutoB H.A.

O61ecTBO ¢ orpanndeHHON 0TBeTCTBEHHOCTHIO « PU3TEX YUEBHUK)

» Xumus, 10 xnace/ I'adpuensa O.C., OcrpoymoB N.I'., Cnagkos C.A.,

AxrmmonepHoe obmiectBo «M3aatenberBo «lIpocBemenney

» Xumus, 11xmacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., JIEBKuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne
METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

Xumus, 10 knace/ T'abpuensu O.C., OctpoymoB W.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6miectBo «M3narensctBo «IIpocBemienney

» Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3aoB
A.A., Jlynun B.B.; non penakiueit Jlyauna B.B., OGmiecTBo ¢ orpannueHHON
O0TBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe obiectBo «M3aaTebeTBO
«IIpocsemenue»

» Xumus, 10 xmacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.;
noj peaakiyent Jiyauaa B.B., O011ecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO
«IPODA»; Akmonepnoe odectBo «M3aarensctBo «lIpocBemienne»
HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPChHI CETU

HUHTEPHET
«EnquHasi koJuieknus mu@poBbIX 00pa3oBaTeIbHBIX pecypcoB» — School-

collection.edu.ru. KpymnHoe xpaHHInIE XUMAIECKHUX MOJIEICH, aHUMAIUH,
WHTCPAaKTUBHBIX 3aJaHuii. nsportal.ruimc-nev.ru

o «Xumuueckasi ”HpopManmoHHasi ceTb» — chemnet.msu.ru.
Od¢unnanbHoe n3ganue xumudeckoro gakynbrera MI'Y ¢ nonbopkamu
AIIEKTPOHHBIX BEPCU KYPHAJIOB CEPUU «XUMUsD». Prosv.ru

o «AJIXUMMUMK» — alhimik.ru. DnexTpoHHBIH )KypHAIl C METOIUYECKUMU
pPEKOMEHIallusIMU, CIIPAaBOUYHUKAMHM, OHMOrpadusIMU XUMUKOB U
MaTepHualiaMH JiIsl BHEKJIACCHOM paboThl. hsportal.ru

BupryanbHbie 1adopaTopuu

o Labster — labster.com. Mexaynapoanas miardopma ¢ 6osee yem 30
CUMYJIALMSIMU TI0 0011Iel U opraHndecKoi xumun. Vcnons3yercs B ThicsS9ax
o0OpaszoBaTeIbHBIX YUpEKACHUHN 10 BceMy Mupy. 09l.ru


http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://nsportal.ru/shkola/khimiya/library/2013/03/26/adresa-internet-resursov-po-khimii
https://nsportal.ru/shkola/khimiya/library/2013/03/26/adresa-internet-resursov-po-khimii
https://chemnet.msu.ru/
https://prosv.ru/articles/eor-po-khimii/
http://www.alhimik.ru/
https://nsportal.ru/shkola/khimiya/library/2013/03/26/adresa-internet-resursov-po-khimii
https://labster.com/
https://og1.ru/polza/resursy-dlya-izucheniya-himii-shkolniku-podborka-sajtov-dlya-ege-oge-i-shkolnoj-programmy

[Ipunoxenue 1
K npukaszy ot 29.09.0226r. Ne 254
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

B coorBerctBun c¢ Ilpukazom MwunucrepcTtBa mnpocsemenus Poccuiickon
®eneparmu ot 23.08.2026 No 591 "O06 yrBepxkaeHuu ¢eaepaibHOro nepeyHs
AJIEKTPOHHBIX OOPA30BATENBHBIX PECYPCOB, JOIMYIIEHHBIX K HCIOJb30BaHUIO
npu peanuzanuu UMEIOLINX roCyJ1IapCTBEHHYIO aKKpEIUTALHIO
oOpa30BaTeNbHBIX MPOrpaMM HauyaJdbHOIO OOLIEr0, OCHOBHOIO OOIIEro,
cpemHero oomero oopazoBaHus'.

1. Xwumusa 10-11 kmacc. [ocymapcTBeHHOE aBTOHOMHOE OOpa30BaTeiIbHOE
yUpeKJIeHHe BBICIIET0 oOpa3zoBaHusi Tropogaa MockBbl "MOCKOBCKHUI
TOPOZACKOH MEeNarorndyecKuii yHUBEPCUTET"

2. Xumms 10 kmacc (6a30BbIif ypoBeHB)- OOIIECTBO € OrpaHUYCHHOM
OTBETCTBEHHOCTHIO "MobuisHOe DnekTpoHHoe O0pazoBanue".

3. Xumua 10 xmacc - DemepanbHOE TOCYHAPCTBEHHOE ABTOHOMHOE
oOpa3oBareiabHOe YUPEXKIICHUE BBICILIETO oOpa3oBaHUs
"T'ocynapCTBEHHBIN YHUBEPCUTET POCBELICHUS

4. Xumua 11 xmacc - @DenepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE
oOpa3zoBareabHOe YUPEXKIICHNE BBICILIETO oOpa3oBaHus

"TocynapCTBEHHBIN YHUBEPCUTET POCBELICHUS
5. Xumusa 11 xmacc (6a30Bbiii ypoBeHb)- OOIIECTBO C OrpaHUYCHHOM
OTBETCTBEHHOCTHIO "MobuisHoe DnekrporHoe ObpazoBanue"
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