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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBatenbHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepauuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
o0miei ctparernt oOy4eHus, BOCIIUTAHUS M Pa3BUTUS OOyUaIOLIUXCs CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011e00pa3oBaTeIbHON  OpraHU3aluM, SBISIETCS HEOTHEMJIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
Yell0OBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHUsl CpeCTBAaMU Y4EOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpPENESICHbl B
nporpaMme N0 XHMHU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX wened W MNPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aHMMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoOBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B KU3Hb COLMYMA, MPOAOJKEHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMaA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCEro MHOTooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XHMMHHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BenlecTB. CBeaeHHs 00 H3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs NMEpPBOHAYAIILHbBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriiOM 3peHHs B mpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHBI Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMUECKUX MO3UIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0m1aroriei 10 00bACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMUYECKHUX PEAKIHIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIbHON W MPaKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYalIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOIIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM SKCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYM MEXKIy HOBBIMM (aKTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHMI, UMEIOIMX 0a30Boe 3HAUYCHHE IS
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTk MH(pOPMALK, HEOOXOIUMBIX JJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, MPU ONPEICTICHUN
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.
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CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI I MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiuh, HEOOXOJUMBIX Ui MPUOOpPETEHHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB W XHUMHYECKUX SIBICHUM,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

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

Hapsiny ¢ atum, copeprkaTesibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJIep>KaHusl OOy4yeHUs, OpPUEHTUPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIAaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHHMSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS UX B PEATbHOU JKU3HH
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCATbHOE 3HAYCHHWE ISl Pa3IUYHBIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN
DKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB W XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CHOCOOHOCTEM 00YYaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOAOINOIB30BaHNUs, TOTIOTHEHNUS SHEPTeTUIECKIX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPUOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JJISl U3YUEHUS! XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero obmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIy4EHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTpPOEHUS OpPraHUYECKHUX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYIIBI
OpraHWYeCcKuX BellecTB. ['oMonorus, wu3oMepusa. XUMUYECKas CBiI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BKHEUIINX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IIPEBPALLCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJ1aBjIeHue, 0OyTIMBAaHUE U TOPEHUE).

Yriesoaopoant

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MeraH W d3TaH —
pOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
pPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME M XUMHUYECKHME CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus mojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOECHME, (PU3MUECKHEe WU
XUMHUYECKHE CBOMCTBA (pEaKLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHHUsSI U HUTPOBAHUSA), NTOJyYEHUE U NMPUMEHEHHe. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOJNyYeHue U npumeHeHue. TOKCUYHOCTD
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apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKHK YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKUi), Tupoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MJIM TPOYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHOI M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPraHKu3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHeHune rauueprHa U STUIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DPOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
¢u3nUecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIydeHUEe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [I[pumenenne xxupoB. buonorudeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl. du3nueckue M XUMHUYECKHME CBOWCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHUPTOB, KAaU€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCJICHHE 3TaHOIA
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MJIM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeauHeHus. l[lepBuunas,
BTOPMYHAs M TPETHUYHAS CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallEHUil:
HaOII0/ICHNE 1 ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypaIus O0eIKoB Mpu
HarpeBaHuH, [IBETHBIC PEaKIUU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XHUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUH —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX MPEBpallECHUil:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUU OPTaHUYECKON XHMUH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICJIHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKOMAEMbIE, TOILJIUBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKH 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000JI0YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeielieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOHPUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cUCTEMBbI
xuMuueckux snemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOjaM.
3HaYeHue MepUOANYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akuenTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.
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BemectBa MOJEKYJSPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[loHaTHe O aucnepcHbIX cucrteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kiaccupukanuss XUMHUYECKHMX — peakiuid B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3yYEHHs BEIIECTB M HX MpPEBpallCHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMPE/ICICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKkiuu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHUSIM XUMHUUYECKUX pEAKIMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IIOHSATHUS «MAcCOBas
JTOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomunueckord  cucreme
xuMHuueckux sjeMeHToB J[. M. MennaeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUINIMX HEMETAUIOB (TajoreHoOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.
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Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. OOmue guiznueckue cBoiicTBa MeTaylioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl monyueHus: MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCICTBHE THIPOKCHA AIFOMUHUS C PACTBOpaAMHU
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHUS ¥ KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

XuMmus W 310pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€d TpW  M3yYeHUH OOmed u
HEOpraHu4ecKord xuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4YHBIN (PakT, TUMOTe3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.
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du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpaBI, TOPHBIC TIOPOJBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIHBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHUHU HA BA3OBOM YPOBHE CPEJHET'O OBILETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEIHEro oOLIero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXcsi PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHs» JOCTUTAalOTCA B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM Y TOpaBWIaMH  TOBEJIEHHUSA, CHOCOOCTBYIOUIMMHU  MpolLeccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
OOy4JaroIIMXcs M0 peau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;
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MPEACTABICHUSI O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YI€OHOU ACSITEIHHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUS XMUMUU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUSI HAyKW €CTh PE3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WHQOpPMaLUU O MEPEAOBBIX JOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUsI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYTKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOoBOro H 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0Oe30macHOro oOpalleHHus C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YIPOXKAIOIINX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeSATEIbHOCTH;
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YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COI[MAJILHOM HAIMPABICEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY M3YUEHHUI0 MPodeccruil pa3IuvaHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHUMN 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymield MpPoPEecCuu W peanmu3alud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH TIeJIECOOOpPAa3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MJIC;

MOHUMAaHUsI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME NMMPUPOJTHOU U COLIMATIBHOW CPEIbL;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHM IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIHON cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIJICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTIbITa JESATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJICHHOCTA W BAXXHOM POJMU B
CO3JaHMU HOBOM 0a3bl MaTepUATILHON KYJIbTYpbl, pEHICHUU TI100aIbHBIX TPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHENIHOTO TPyJa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00IIIeCTBA;
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€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHSA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieNlaTh 000CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHHS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKOM IeITeTbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3iIMUHbIX cepax NmpodhecCuOoHaIbHON

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero olmiero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble Ui (OPMUPOBAHHMS ~ MHPOBO33pPEHUS  OOydYarommxcs
MEXIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEeUUPUKY METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEeOopusi, UCCIe0OBaHNE, HAOMIOICHUE, U3MEPECHHE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJarOIIHXCS;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIMUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJIITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NMo3HaBaTeJIbHBIMH
HeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENFHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;
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ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIJIEISITh XapaKTEpHbIE MPU3HAKM MOHSITUA M yCTaHABIMBAaTh WX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHUS OTIEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHUS M KPUTEPUH [UIS KJIacCHU(PHUKAIMM BEIIECTB U
XUMHUYECKUX PEaKLINi;

YCTaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXIy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PAaCCYXICHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYIHPOBATH BHIBOBI U 3aKIIOUCHMUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peaklMu — MpPU PEUICHUU YYEOHBIX IMO3HABATENBbHBIX M IPAKTUYECKUX 3ajad,
IIPUMEHATh HAa3BaHHBIE MOJEIIBHBIC IIPEICTABICHUS ISl BBISABICHHS XapaKTEPHBIX
IIPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BELIECTB M XUMHUYECKUX
pEeaKuunii;

(GbopMyIupoBaTh LEIH U 3a/1a4 HUCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJECHUN;

BJAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTHU PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENAOBATENLCKOW U MPOEKTHOM
JESITEIBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEeUIeHUS] MPaKTUYECKUX 3a/ad, MPUMEHEHUIO pa3InYHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HWHGpoOpMauuu (Hay4yHO-
HOMYJIsSIpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh WH(MOPMALMIO PA3IUYHBIX BUIOB U (HOpM
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MIPEICTABIICHNUS, KPUTHYECKH OIICHUBATh ed JI0OCTOBEPHOCTh u
HEMTPOTUBOPEYHBOCTH;

bOopMyIHpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpPMAIMU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3ajay
OTpEENEHHOTO TUIIA;

pUOOpETaTh OIBIT KCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXKIpeaMeTHbIe ((u3udyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISIHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOUW TEMBbI B XOJE IHaora W/WiH
JTUCKYCCHUHW,  BBICKA3bIBaThb  HACH, (OPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MTOJIYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHHKAMH TTPH BBITIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PaOOTHI MO UCCICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa u (HopMyIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COTJIACOBAHUS TO3UIIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NeATEeIbHOCTh, Ompenesisis e€ ILenu W 3aJadyd, KOHTPOJMPOBAaTH U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TpEAjiaraéMblii aJlrOpuT™M JCHCTBUN mMpu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ady, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HUX pelIeHHS ¢ Y4ETOM TMOJIydeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOAaHAJIH3a
¥ CAaMOOIICHKH.
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ITPEAMETHBIE PE3YJ/IbTATDBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPa’KaAOT:

C()OPMUPOBAHHOCTh  INPEACTABIEHUHA O XUMHUYECKOW  COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOM KapTHUHBl MHUpPA, POJIM XHMHUU B II03HAHUU SIBJICHUM
npupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHsI MPAKTUYECKUX 3a1a4
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHWUW, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKeleT, (yHKIMOHAIbHAs TIpyMIa,
paaukain, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHACIIOPOJ M a30TCOAEpIKAIIUE COCOUHEHMS, MOHOMED, MOJHMMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHUs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE MNOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BAXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHUYECKUX COCANHEHUM;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpalEHHON)
dopMynl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBATh MOJEINM MOJIEKYJ] OPraHMYEeCKHUX BEIECTB ISl MIUTIOCTPALMM HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHAaBIUBATh MPHUHAJICKHOCTb HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIaCCy/Tpylne COeIMHEHUN (YIJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
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HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEMICCTB (ITWICH, MPOMWICH, alleTUJICH,
STWJICHTINKOb, TIHIECPUH, (EeHON, (HOopManbAeTU, areTalbIeTHa, MypaBbHUHAS
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3M B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, aIlleTUJIEH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJI, alleTalbJIeruI, MypaBbUHAsl M YKCYCHasl KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUITI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOTHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu TO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYCHUU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOJIFOACHUE, N3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Uil TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabopaTOpHBIM O0OPYIOBAaHUEM, a TaKXKe TMpaBWIa OOpaIleHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATh U BBHINOJHATh XUMHYCCKHM
HKCIIEPUMEHT (TIPEBPAIIEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWJICHA ¥ W3YYCHHE €ro CBOMCTB, KaueCTBEHHBIE PEAKIUU OPTraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE PEaKIMU OEJIKOB) B
COOTBETCTBHM C TMpaBWJIaMHU TEXHUKH OC30IaCHOCTH TMpU OOpalieHuu C
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BEIIECTBAMH H J1AOOPATOPHBIM OOOpPYZOBaHUEM, TPEIACTABISATh PE3YJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YIIhTATOB,;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHET U ApyTrHx);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1[EJIeCO00pa3HOr0 TMOBEICHUS B OBITY W TPYJIOBOM JESATEIBHOCTH B IIEJSX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MBI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHUS HX BPEOHOIO BO3JCHUCTBUS HAa OPraHUu3M
YEJI0BEKA,

JUIsi 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CIa0OBHUIASIIMX OOYYaloIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJH XHMHUH B TO3HAHUMU SIBJICHHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCJICHHS, XUMMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METATMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacCTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AJICKTPOJUTHYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH JI. M. Menneneesa,

3dKOH COXpPaHCHHA MACChlI BCHICCTB, 3dKOH COXPAaHCHHA W IIPCBPAICHUA SHCPIHUU
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IpU XUMUYECKHUX PEAKLUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMUM,
MHUPOBO33PEHUYECKNE 3HAHHUS, JIEKALIME B OCHOBE MOHUMAHUS NPUYMHHOCTH W
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYEHUU U 0€30I1aCHOM MCHOJIb30BAaHUM BaXKHEUIINX HEOPTAHUYECKUX
BELIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

c(OpMUPOBAHHOCTh YMEHUN BBISIBIATH XapaKTEpPHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

C()OPMUPOBAHHOCTh YMEHHUU MCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBiIeHUs (OpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX peakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONpPENEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEIMHEHHHU (IIPOCTHIEC BEIIECTBA — METAUIBl U HEMETAJIIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
N. MenpaeneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
DIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JJIEMEHTOB M MX COEIMHEHUM
0 nepuoaam u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHM4eCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
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ahdexTy peaknuu, W3MEHEHUIO CTEMCHEW OKHUCIICHHS JJIEMEHTOB, 00paTHMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUHA COCTABJISATh YPaBHEHUS PEAKIUNA pPa3TMIHBIX
THUIIOB, MOJHBIE U COKpPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TU PEAKIUU UAYT O KOHIIA,;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAOIIIC
KAUeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHUYECKUX BEIECTB, PACIO3HABATH
OTBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peaKIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XHUMHUYECKUE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaX XUMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIIOIb30BaHUEM
MOHATUSI «MaccoBas JOJs BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOPYIOBAaHMEM, a TaKXKe MpaBWiIa OOpaIleHUs ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH W BBHINIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKIUH,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad II0
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XWMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
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ypaBHEHUN COOTBETCTBYIONIUX peaKnuii W (OpMYTUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAITMIO, TONYy4aeMyH) W3 pa3HBIX MCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHHKaIuu, ITHTEpHET U IpYyTuX);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYAOBOM NEATCILHOCTH B IIEIIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYXKAIOIIEH MPUPOTHONW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mTpuMepax CHOCOOBI YMEHBIICHHS W
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyYaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMHYECKUX SIBIICHUA;

JUIS CIICTIBIX W CJIA0OBHIAAIIUMX OOYyYaIOUIUXCS: YMEHHE HCIIOIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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10 KJIACC

N HanMeHnoBann

11/- € pa3aesioB u
TeM

It

NPOrpaMmbl

TEMATHYECKOE IINTAHUPOBAHHUE

KoanuyecTBO 4acos

Bcer
0

KonTpoibHbI
e padoThl

IIpakTHYecku
e padoThl

duekTpoHHbIe (LM (pPOoBHIE) 00pa3oBaTeIbHbIE PeCYPChI

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

IIpeamer
OpraHu4ecKon
Enunas xomnekuus mudpoBbix 00pa3oBaTEIbHBIX PECYPCOB.
xumuu. Teopus ] .
http://school-collection.edu.ru/ ®enepanbHbIi HEHTP HHOOPMAITMOHHO-
1.1 CTPOCHUS 3 0 0
R — oOpazoBatenbHbIX pecypcoB (OLIMOP)
P . http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html
COCIMHEHUH A.
M. bytieposa
Hroro no pazneny 3
Paznea 2. Yriesogopoasbl
1. ®dexnepanbHbIi HEHTP HHPOPMAITMOHHO-00PA30BATEIBHBIX
[Ipenenvubie peeyp C(.)B (PLIOP) Lo .
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
2.1 YTIIEBOJIOPOIBI 2 0 0
age.html.
— aJIKaHBbI
2. Enunas xomnexius mudpoBbIXx 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/
HenpenenbHubie 1. ®expepanbHbIN HEHTP HHPOPMAITMOHHO-00PA30BATEIHHBIX
yTIEBOIOPOIBIL: pecypcoB (PLIMOP)
2.2 AJIKCHBI, 6 0 1 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
aJIKaJUCHBI, age.html.
AJIIKUHBI 2. Enunas xomnexius mudpoBbIXx 00pa3oBaTeNbHBIX PECYPCOB
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http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html

2.3

2.4

Hroro no pasaceiny

ApomaTtuyecku
e
YTJII€BOIOPObI

[IpuponHbie
HMCTOYHUKH
YIJIEBOI0POIOB
U uX
nepepaboTka

http://school-collection.edu.ru/

®denepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX
pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.

Enunast komutekmus mudpoBBIX 00pa30BaTEeIbHBIX PECYPCOB
http://school-collection.edu.ru/

denepanbHbIN EHTP HHPOPMAITMOHHO-00pa30BaTEIbHbIX
pecypcoB (PLIMOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.

EI[I/IHaSI KOJIJICKII WA I_II/I(prBBIX O6pa30BaTeJ'IbHBIX pecypcoB
http://school-collection.edu.ru/

Pa3nen 3. Kucsopoaco

3.1

3.2

3.3

CrupTsbl.
denon

AJBIeTHIbI.
Kap6oHoBsie
KHCJOTHI.
CrokHEBIE

3hupHI

YrineBoanl

2 0 0
3 1 0
13
Aep:Kale OpraHuyecKne coeAnHeHust
3 0 0
7 0 1
3 1 0

®denepanbHbIi LEHTp HHPOPMAITMOHHO-00pa30BaTEIbHBIX
pecypcoB (OLIOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.

EI[I/IHaSI KOJIJICKIIUA I_II/I(I)pOBBIX O6p330BaTeJ'H>HBIX pecypcoB
http://school-collection.edu.ru/

®denepalbHbIi IEHTP HHPOPMAIIMOHHO-00pa30BaTENBHBIX
pecypcoB (PLIOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.

Enunnast komnexmus nudpoBbeIXx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

denepanbHbIi HEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX
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pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.

Enunast komtekmus mudpoBBIX 00pa30BaTEeIbHBIX PECYPCOB
http://school-collection.edu.ru/

Hroro no pazneny

Pasznea 4. A3oTconepx

13

alllue¢ OPraHu4Ye€CKHE COCANHCHUA

AMUHBI.

4.1 AMHHOKHUCIIOT

bl. benku

Hroro no pazneny

3

Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUA

®denepalibHBIN IEHTP HHPOPMAITMOHHO-00pa30BaTEIIBHBIX
pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.

Enwunast koyutekmus mudpoBBIX 00pa30BaTEIBHBIX PECYPCOB
http://school-collection.edu.ru/

®denepanbHbIN EHTP UHPOPMAITMOHHO-00Pa30BaATEIBHBIX
pecypcoB (OLIOP)
IT .
HACTMAcCRt http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
5.1 Kayuykmu. 2 0
age.html.
Bosiokna
Enunas komnexius nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/
Hroro no pazgeny 2
OBILEE
KOJIMYECTBO 34 9
YACOB IO
[TPOTPAMME
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11 KJIACC

N HaumenoBann KoangecTBo 4acoB
- € pa3aesioB u
n/ Tent Bceer Konrpoabnbl  IlpakTuueckn  DJIEKTPOHHbIE (M(pPOBLIE) 00pa3oBaTeIbLHbIE PECYpPChI
I 0 e padoThblI e padoThlI
NMPOrpamMMbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue
aTOMOB. o . 6
HepI/IOI[I/I‘leCKI/I ez[epaanLH/I IICHTp I/IH(i)OpMaIII/IOHHO-O paBOBaTeJIBHI)IX
¥ 3aKOH U pecypcc_)B (PLIAOP) N .
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
1.1 [Tepuoandecka 3 0 0
age.html.
sI CUCTEMA
Enunas komnekuust uudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
XUMHUYCCKUX .
http://school-collection.edu.ru/
371eMeHTOB /.
N. Menneneena
denepanbHbIN LIEHTP HHDOPMAIIMOHHO-00pa30BaTENbHBIX
Crpoennue pecypcos (PLIOP)
19 BEIIlECTBaA. 4 0 0 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
' MHuoroo0Opasue age.html.
BEIIECTB Enunas xomnekuust nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/
denepanbHbIN IEHTP UHDOPMAIIMOHHO-00pa30BaTENbHBIX
pecypcoB (PLINOP)
13 XUMHUYECKHE 5 1 1 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
' peaKIuu age.html.
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Hroro no pazneny

13

Pa3znen 2. Heopranuueckasi Xummusi

denepanbHbIi HEHTP HHOOPMAITIOHHO-00pa30BaTEIbHBIX
pecypcoB (PLIIOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.

Enunas komteknust iudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

2.1 Merauisl

denepanbHbIN HEHTP HHOOPMAIIMOHHO-00pa30BaTEIIbHBIX
pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.

Enunas komteknust tudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

2.2 Hemeramnl

denepanbHbIN HEHTP HHOOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.

Enunas komnexius nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/

CBs3b
HEOpPraHUYECKU
2.3 X "
OpPTaHHYECKUX
BEIIIECTB

®denepanbHbIi EHTP UHPOPMAITMOHHO-00pa30BaTEIBHBIX
pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.

Enunas komnexmus iudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

Hroro no pasaeny

17

denepanbHbIN IIEHTP HHPOPMAITMOHHO-00pa30BaTEIBHBIX
pecypcos (PLIMOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p
age.html.
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Pa3zgen 3. XumMus u ;Ku3HbL

Enunas komteknust iudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

denepanbHbIN HEHTP HHDOPMAITMOHHO-00pa30BaTEIbHBIX
pecypcoB (PLINOP)

31 XUMHUA " 4 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/p

' KU3HD age.html.
Enunas komteknust iudpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

Hroro no pazgeny 4

OBIIEE

KOJIMYECTBO 34

YACOB I10

T[TPOTPAMME

31



http://school-collection.edu.ru/
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne Jlara
Kounrtpous
n/  Tema ypoka Bce IlpakTuyec  M3y4eH  DJIEKTPOHHBbIE HH(POBLIE 00pa3oBaTENbLHbIE PECYPChI
HbIe
n ro KHe padorel  UdA
padoThbI
IIpeamer denepanbHbIi HEHTP HH)OPMAITIOHHO-
OpPraHUYECKOM oOpasoBatenbHbIX pecypcoB (OLIMOP)
XHMHH, €€ http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
1 0 0 .
BO3HHUKHOBEHHE, /mi/18/p/page.html.
pa3BuUTHE U Enunast koyutekmus mudpoBBIX 00pa30BaTEeIBHBIX
3HAYEHHUE pecypcoB http://school-collection.edu.ru/
Teopus crpoeHus ®denepalibHbIN LIEHTP UHPOPMALIMOHHO-
OpraHUYECKUX obpazoBarenbHbIX pecypcoB (DIIMOP)
coenuHeHnit A. M. 1 0 0 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
byrneposa, eé /mi/18/p/page.html.
OCHOBHBIE Enunas komnexius nudpoBbix 00pa3zoBaTeIbHBIX
MOJIOKEHUSA pecypcoB http://school-collection.edu.ru/
IIpencrasnenue o
KJaccu(ukanum o .
OpraHUueCKIX eIepalIbHbIN IEHTP HHPOPMAIIMOHHO-
BEIIECTB ob6pazoBarenbHbIX pecypcos (OI[OP)
] http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
Homenknarypa 1 0 0 .
[mi/18/p/page.html.
(cucremaTuyeckas)

1 TPUBHUAJIIBHBIC
Ha3BaHUA
OpraHU4YCCKUX

Enunast komnexmus nudpoBeIx 00pa3oBaTeNbHBIX
pecypcos http://school-collection.edu.ru/
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BCIICCTB

AJIKaHBI: COCTaB U
CTpOEHUE,
TOMOJIOTUYECKUU

pAan

MertaH u 3TaH —
IIPOCTENIINE
MPEICTaBUTENN
aJIKaHOB

®denepanbHbIi 1IEHTP HHPOPMAITUOHHO-
oOpa3oBatenbHbIX pecypcoB (PLIMIOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
/mi/18/p/page.html.

Enunast komnexuus nudpoBbIx 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/

®denepalbHbII LIEHTP UHPOPMALIMOHHO-
oOpazoBarenbHbIX pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
/mi/18/p/page.html.

Enunas xomnexmus nndpoBbIx 00pa3oBaTeNbHBIX
pecypcos http://school-collection.edu.ru/

AJIKEHEBI: COCTaB U
CTPOEHHUE,
CBOMCTBA

OTuieH u
MIPONWIEH —
IpoCTeNIIne
MIPEACTABUTEIHN
AJIKEHOB

[IpakTnueckas
pabota Ne 1.
«Ilonyuenune
JTUJICHA U

denepanbHbIi HEHTP HH)OPMAITTOHHO-
oOpasoBarenbHbIX pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
/mi/18/p/page.html.

Enunas komnexius nudpoBbix 00pa3oBaTEIbHBIX
pecypcoB http://school-collection.edu.ru/

®denepalbHbIi IEHTP UHPOPMAIIMOHHO-
oOpazoBarenbHbIX pecypcoB (PLIUOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
/mi/18/p/page.html.

Enunast komnexnus nudpoBeIx 00pa3oBaTeNbHBIX
pecypcos http://school-collection.edu.ru/

®denepalibHbII LIEHTP HUHPOPMALIMOHHO-
oOpazoBarenbHbIX pecypcoB (PLIUOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
[mi/18/p/page.html.
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H3y4YEHUE ero
CBOICTBY

Enunast komutekmus mudpoBBIX 00pa30BaTeIbHBIX
pecypcoB http://school-collection.edu.ru/

AJKagueHsl.
byranuen-1,3 u

denepanbHbIN 1IEHTP HHPOPMAITUOHHO-
obpazoBarenbHbIX pecypcoB (DLIMOP)

9 METWIOyTaueH- http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
1,3. [Tonyuenue /mi/18/p/page.html.
CUHTETUYECKOIO Enunas xomnekuus nu@poBbix 00pa3oBaTEeIbHBIX
Kay4yyKa U pe3uHbI pecypcos http://school-collection.edu.ru/
AJIKUHBI: COCTaB U
0COOEHHOCTH denepanbHbIi HEHTP HH)OPMAITIOHHO-
CTpOCHH, oOpasoBarenbHbIX pecypcoB (PLINOP)
10 TOMOJIOTHYECKU I http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
psan. AneTuiaeH — /mi/18/p/page.html.
MPOCTEUIIIHI Enunast komutekmus mudpoBBIX 00pa30BaTeIbHBIX
MIPECTaBUTEID pecypcoB http://school-collection.edu.ru/
AJIIKUHOB
®denepanbHbIi LEHTP HHHOPMAIIMOHHO-
Beruucnenus no oOpa3oBaTenbHbIX pecypcoB (PLIMIOP)
11 YPaBHEHUIO http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
XUMHUYECKON /mi/18/p/page.html.
peakuuu Enunas xomnekuus nu@poBbIx 00pa3oBaTEIbHBIX
pecypcos http://school-collection.edu.ru/
®denepalibHbIN LIEHTP HHPOPMALIMOHHO-
Apensl: 6eH3011 U obpazoBarenbHbIX pecypcoB (DILIUOP)
12 TOJYOIL http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
TokcuyHOCTD [mi/18/p/page.html.
apeHOB Enunas xomnexuus nudpoBbIx 00pa3oBaTeIbHBIX
pecypcoB http://school-collection.edu.ru/
13 I'enernueckas ®denepanbHbIi HEHTP HHPOPMAITTOHHO-
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CBA3b
YTJIIEBOIOPOIOB,
IIPUHAIEKAIUX K
pa3IM4HbIM
KJ1accam
IIpuponusie
UCTOYHUKHU
YIJI€BOJIOPO/IOB:
IIPUPOJAHBIN ra3 U

oOpa3oBaTenbHbIX pecypcoB (PLIMIOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
/mi/18/p/page.html.

Enunast komutekmus iudpoBBIX 00pa30BaTEIbHBIX
pecypcos http://school-collection.edu.ru/

denepanbHbIi HEHTP HH)OPMAITHOHHO-
oOpasoBarenbHbIX pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000

14 MONyTHbBIE /mi/18/p/page.html.
He(TSHBIC Ta3kbl, Enunast komutekmus mudpoBBIX 00pa30BaTeIbHBIX
HEPTH U TPOILYKTHI pecypceos http://school-collection.edu.ru/
e€ nepepaboTKu
IIpupoansie
HUCTOYHUKHU ®denepalbHbIi LIEHTP UHPOPMAIIMOHHO-
YIJIEBOJOPOOB: oOpa3oBaTenbHbIX pecypcoB (PLIMIOP)
15 MPUPOAHBIN Ta3 U http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
IOy THBIE /mi/18/p/page.html.
He(TsIHBIC ra3kl, Enunast komnexmus nudpoBbix 00pa3oBaTeIbHBIX
He(Th U MPOAYKTHI pecypcos http://school-collection.edu.ru/
e€ nepepaboTKH
®denepalibHbII LIEHTP UHPOPMALIMOHHO-
KoHTpombHas O6p.’:1301.?’aTeJ'H>HBIX pecypcoB (@HI/IQP) .
16 pabota 1o paseny http://fmor.edu.ru/cataloq/meta/3/mc/d|SC|pIme%ZOOO
[mi/18/p/page.html.
«Y TICBOJI0POAED Enunas xomnexuus nudpoBbIx 00pa3oBaTeIbHBIX
pecypcoB http://school-collection.edu.ru/
17 [IpenenbHbie ®denepalbHbIi IEHTP UHPOPMAIIMOHHO-
OJIHOATOMHBIE oOpasoBatenbHbIX pecypcoB (PLIMOP)
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CIIMPTBI: MCTAHOJI U

STAHOIL.
Bomopoanas cBs3b

http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
/mi/18/p/page.html.

Enunast komutekmus iudpoBBIX 00pa30BaTEeIbHBIX
pecypcos http://school-collection.edu.ru/

®denepanbHbIi 1IEHTP HHPOPMAITUOHHO-

MHoroaromMHbIie oOpazoBarenbHbIX pecypcoB (PLINOP)
18 CITUPTHI: http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
STUJICHIJIMKOJIb U [mi/18/p/page.html.
[JIMLIEPUH Enunas xomnexuus nudpoBbix 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/
@DeHOJI: CTPOEHHUE denepallbHBIN IEHTP HHPOPMAIIMOHHO-
MOJIEKYJIBI, obOpazoBarenbHbIX pecypcoB (PLIUOP)
19 (dbuznveckue u http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
XUMHUYECKHE /mi/18/p/page.html.
CBONCTBA, Enunas komnexius nudpoBbix 00pa3zoBaTeIbHbBIX
IIPUMEHEHHE pecypcos http://school-collection.edu.ru/
®denepalbHbIi IEHTP UHPOPMAIIMOHHO-
AJbaerupr: o0OpaszoBarenbHbIX pecypcos (PLIMOP)
20 dbopmanbierua u http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
aleTaNbICTU/I. /mi/18/p/page.html.
AnieToH Enunast komnexmus nudpoBbIx 00pa3oBaTeNbHBIX
pecypcos http://school-collection.edu.ru/
OIHOOCHOBHBIE ®denepalbHbIi IEHTP UHPOPMAIIMOHHO-
npeeIbHbIC obpazoBarenbHbIX pecypcoB (DILIUOP)
21 KapOOHOBBIE http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
KHUCJIOTBI: /mi/18/p/page.html.
MypaBbUHAS U Enunast komnexmus iudpoBbIx 00pa3oBaTeIbHBIX
YKCYyCHast pecypcoB http://school-collection.edu.ru/
22 ITpakTryeckas ®denepanbHbIi HEHTP MHPOPMAITMOHHO-
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pabora Ne 2.
«CBoiicTBa
pacTBopa YKCyCHOMH
KHCJIOTBDY

oOpa3oBaTenbHbIX pecypcoB (PLIMIOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
/mi/18/p/page.html.

Enunast komutekmus iudpoBBIX 00pa30BaTEIbHBIX
pecypcos http://school-collection.edu.ru/

CreapuHoBas u
OJIEMHOBAsI
KHUCJIOTHI, KaK

®denepanbHbIi IIEHTP HHPOPMAITUOHHO-
oOpazoBarenbHbIX pecypcoB (PLIUOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000

23 €/ICTaBUTE .
fpeAICTaBuTeIn /mi/18/p/page.html.
BBICIIIUX
Enunas xomnexmus nudpoBbix 00pa3oBaTeIbHbIX
KapOOHOBBIX ] i
pecypcoB http://school-collection.edu.ru/
KHCIIOT
(0} i -
MbL1a KaK CON eepaIbHbBIN HEHTP HHPOPMALIMOHHO
BBICILIX oOpazoBarenbHbIX pecypcoB (PLIUOP)
24 5 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
KapOOHOBBIX .
P /mi/18/p/page.html.
KHCIIOT, UX
. Enunas komnexius nudpoBbix 00pa3oBaTEIbHBIX
MoIollIee AeCTBUE .
mee pecypcoB http://school-collection.edu.ru/
CrosabIe SbHpE! ®denepalbHbIi LIEHTP UHPOPMAIIMOHHO-
oOpazoBarenbHbIX pecypcoB (PLIUOP)
KaK TIPON3BOIHBIE . o
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
25 KapOOHOBBIX .
/mi/18/p/page.html.
KUCHOT. ['unponus
Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX
CIIOHBIX 3(pUpOB ) .
pecypcos http://school-collection.edu.ru/
JKHpBI: THAPOIHS, ®denepalibHbII LIEHTP UHPOPMALIMOHHO-
HDHMEHCHIE oOpa3oBaTenbHbIX pecypcoB (PLIMOP)
26 P ’ http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
Ouosornueckas

POJIb KUPOB

/mi/18/p/page.html.
Enunas komnexius nudpoBbix 00pa3oBaTEIbHBIX
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pecypcos http://school-collection.edu.ru/

yl"J'ICBO,I[BI . COCTaB,

®denepanbHbIi 1IEHTP HHPOPMAITUOHHO-

Kiaccuukanus.
Bascreiiime obpazoBarenbHbIX pecypcoB (DPLIMOP)
97 ) http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
TPEACTABHTEIH: /mi/18/p/page.html.
IJII0KO34,
Enunast komnexuus nudpoBbIx 00pa3oBaTeIbHBIX
bpyxrosa, pecypcoB http://school-collection.edu.ru/
caxaposa
denepanbHbIi HEHTP HH)OPMAITIOHHO-
Kpaxman u obOpazoBarenbHbIX pecypcoB (PLIUOP)
28 LEJUTI0NI03a KaK http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
MPUPOHBIE /mi/18/p/page.html.
MIOJINMEPBI Enwnast koyutekmus udpoBeIX 00pa30oBaTeIbHBIX
pecypcoB http://school-collection.edu.ru/
Kountponbhas ®denepalbHbIi LIEHTP UHPOPMAIIMOHHO-
pabota o pasneny oOpa3oBaTenbHbIX pecypcoB (PLIMIOP)
29 «Kucnopoaconepx http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
amue /mi/18/p/page.html.
OpraHUYECKUe Enunast komnexmus nudpoBbIx 00pa3oBaTeNbHBIX
COEIUHEHHUS» pecypcos http://school-collection.edu.ru/
®denepalbHbIi LIEHTP UHPOPMAIIMOHHO-
AMUHEL obpazoBarenbHbIX pecypcoB (DILIUOP)
i http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
30 METHJIaMHUH U .
/mi/18/p/page.html.
aQHWINH
Enunast komnexmus iudpoBbIx 00pa3oBaTeIbHBIX
pecypcoB http://school-collection.edu.ru/
AMMHOKHCIIOTBI ®enepanbHbIA HEHTP HHOOPMALIMOHHO-
31 Kak aM(pOoTepHbIe oOpazoBarenbHbIX pecypcoB (PLIUOP)

OpraHnu4cCKuc

http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000
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COCJIMHCHMUS, UX /mi/18/p/page.html.

OuooruuecKoe Enunas komnexuus nudpoBbIx 00pa3oBaTeIbHBIX

3HAYEHUE. pecypcoB http://school-collection.edu.ru/

IlenTuael
denepanbHbIi EHTP HH)OPMAITTOHHO-

benku xak obpaszoBarenbHbIX pecypcoB (PLIUOP)

32 MPUPOHBIE 1 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000

BBICOKOMOJIEKYJISIP /mi/18/p/page.html.

HbIEC COCIUHECHUS Enwnast koyutekmus udpoBeIX 00pa30oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/
®denepallbHbII LIEHTP UHPOPMALIMOHHO-

OcHoBHBIE obOpazoBarenbHbIX pecypcoB (PLIUOP)

33 MOHSATHUS XUMUH 1 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000

BBICOKOMOJIEKYJISIP /mi/18/p/page.html.

HBIX COCMHEHUN Enunast komnexmus nudpoBbix 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/

OCHOBHBIE METO/IbI ®denepanbHbIN IIEHTP HHPOPMAITUOHHO-

CUHTE3a obOpazoBarenbHbIX pecypcoB (PLIUOP)

34 BBICOKOMOJIEKYJISIP 1 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000

HBIX COEIUHEHHM. /mi/18/p/page.html.

[Tmactmaccsl, Enunas komnexius nudpoBbix 00pa3oBaTeIbHBIX

Kay4yKH, BOJIOKHA pecypcoB http://school-collection.edu.ru/

OBUIEE KOJIMYECTBO
YACOB I10 34
[MPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne Jdara
KourtpoJsb IIpakTuyec
n/  Tema ypoka Bce H3y4eH  JDJIeKTPOHHBbIe HM(POBBIE 00pa3oBaTe/bHbIE PeCypPChI
I ro HbIE KHe st
padoThI padoThI
N denepalibHBIA HEHTP UHOOPMAITUOHHO-
XUMUYECKUU 6H P HeHTp Hpop CDH HOP
0
3J€MEHT. ATOM. pa301_3aTean1,1x pecypeos (DL . .) .
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
DJIeKTpOHHAas 1 0 0 .
b O/mi/18/p/page.html.
KOH(pUrypamus
ypan Enunas komteknws iudpoBbIX 00pa30BaTeIbHBIX
aTOMOB .
pecypcos http://school-collection.edu.ru/
[Tepuoanueckuit
3aKOH U
[Tepnoanueckas .
®denepanbHbIi IEHTP HHYOPMAIIMOHHO-
cucremMa 5 BLIOP)
0
N HMIECKIX p3301.3aT€J'IBHI:IX pecypcoB (D11 OP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
sanemenToB /1. 1. 1 0 0 .
O/mi/18/p/page.html.
MenaeneeBa, ux
Enunas xomnekuus nudpoBsix 00pa3oBaTeIbHBIX
CBSI3b C .
. pecypcos http://school-collection.edu.ru/
COBPEMEHHOM
TEOPUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTHU denepanbHBIN IIEHTP HHPOPMAITMOHHO-
M3MEHEHUS CBOMCTB obpazoBarenbHbIX pecypcoB (PILINOP)
XAMHYECKHUX 1 0 0 http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

DJIEMEHTOB U UX
COECTUHEHUHN I10
rpynmnam u

O/mi/18/p/page.html.
Enunas komiekuus undpoBbix 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/
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nepuojiaM. 3HaueHHe
MePUOTUYECKOTO
3aKOHA ¥ CUCTEMBI
XUMHUYECKHUX
snemenToB ..
MenpeneeBa B
Pa3BUTHH HAYKU

CrpoeHnue BenecTna.
XuMHUY€ecKas CBA3b,
€€ BU/Ibl; MEXAHU3MBbI
o0pazoBaHus
KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTB.
DIIEKTPOOTPULIATEIH
HocTh. CTenenn
OKHCIJICHHS.
BemecTBa
MOJIEKYJIIPHOTO U

®denepanbHbIil HEHTP HHOOPMAITHOHHO-
oOpa3zoBatenbHbIX pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
O/mi/18/p/page.html.

Enunas xomutekuus mudpoBeIXx 00pa30BaTebHBIX
pecypcoB http://school-collection.edu.ru/

denepanbHbIi IEHTP HHYOPMAIIMOHHO-
obpa3zoBatenbHbIX pecypcoB (PIINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
O/mi/18/p/page.html.

Enunas xomnekuus nudpoBsix 00pa3oBaTeIbHBIX

HEMOJIEKYJIAPHOT O pecypcos http://school-collection.edu.ru/
CTpOECHUS

[TonsiTue o

JIACIIEPCHBIX ®enepanbHbIi HEHTP HHYOPMALIMOHHO-
CHCTEMax. obpazoBarenbHbIX pecypcoB (PIINOP)

Hctunnnie n
KOJIJIOUJTHEIC
pactBOpbl. MaccoBas
JIOJIsI BEIIeCTBA B
pactBope

http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
O/mi/18/p/page.html.

Enunas komnekuus undpoBsix 00pa3oBaTeIbHbIX
pecypcos http://school-collection.edu.ru/
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Knaccudukanus u

HOMEHKJIaTypa denepanbHbIN HEHTP HHOOPMAIIMOHHO-
HEOPTraHUYECKHUX obpa3zoBatenbHbIX pecypcoB (PIINOP)
COEIMHEHMUII. http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
7 .
I'enernueckas cBsi3b O/mi/18/p/page.html.
HEOPraHUYECKUX Ennnas xomutekuus mudpoBbx 00pa3oBaTEIbHBIX
BEILIECTB, Pa3JIMYHbIX pecypcos http://school-collection.edu.ru/
KJIACCOB
Knaccudukammst
XUMUYECKHX
peakuuii B
HEOPraHWYECKON 1 ® .
OpraHICCKoi eIepalIbHbBIN IIEHTP HHPOPMAITTOHHO
obpazoBarenbHbIX pecypcoB (DLINOP)
XUMHH. 3aKOH . L
8 COXDAHEHIS MACCHI http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
P O/mi/18/p/page.html.
BEILIECTB; 3aKOH
Enunas xomnekuus nudpoBsIx 00pa3oBaTeIbHBIX
COXpaHEHHUA U ]
pecypcos http://school-collection.edu.ru/
MpeBpallCHHS
SHEPIUH NpHU
XUMHUYECKHUX
peaKIusax
®denepayibHBINA EHTP UH()OPMAITUOHHO-
CKOpOCTh peakiuu. 71ep HCHTP MH(OpMaLL
O6DaATHMELS oOpa3zoBatenbHbIX pecypcoB (PIINOP)
9 eap http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
KITHH. :
beaxtl O/mi/18/p/page.html.
XuUMHYECKOe
Enunas xomnekuus nudpoBbIx 00pa3oBaTeIbHBIX
paBHOBecCHE : ;
pecypcos http://school-collection.edu.ru/
10 [TpakTnueckas denepanbHbIN IIEHTP HHPOPMAITMOHHO-
pabota Ne 1. oOpazoBatenbHbIX pecypcoB (PLIOP)

43



http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/

«Bmmnsanane
Pa3ITUYHBIX
(dbakTopoB Ha
CKOPOCTH
XUMHYSCKOM
peaKIum»

DIIEKTPOJIUTUYECKAS
JIMCCOIAAITHS.
ITonstue o
BOJIOPOJIHOM
nokazarese (pH)

http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
O/mi/18/p/page.html.

Enunas komteknust iudpoBbIX 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/

denepanbHbIil IEHTP HHOOPMAITHOHHO-
oOpa3zoBatenbHbIX pecypcoB (PLINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

11 acTBopa. Peakunn .
P p H O/mi/18/p/page.html.
MOHHOTO OOMeHa.
Ennnas xomutekuus nu@poBbx 00pa30BaTeIbHbIX
I'maponus .
pecypcoB http://school-collection.edu.ru/
OpPraHUYECKUX U
HEOPraHUYECKUX
BELIECTB
OxucauTenpHo- ®enepanbHbIi IEHTP HHDOPMALIMOHHO-
BOCCTAHOBUTEJIbHBIE obpazoBarenbHbIX pecypcoB (DILINOP)
12 peakuuu. [lonstue http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
00 areKTponuze O/mi/18/p/page.html.
pacIuIaBoB U Enunas xomiexkuust tu@poBbIx 00pa30BaTeIbHBIX
pPacTBOpPOB COJEN pecypcos http://school-collection.edu.ru/
®enepanbHbIi HEHTP HHYOPMALIMOHHO-
KonTponbHas padora oOpa3oBatenbHBIX pecypcoB (PLIOP)
13 10 pas3zaeity http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
«Teopernueckue O/mi/18/p/page.html.

OCHOBBI XUMHHN»

Enunas komtexius nudpoBeIx 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/
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Mertamisl, ux
MOJIOKEHHE B
ITepuoanueckoit
CHCTEME
XHUMHUYECKHX

denepanbHbIii HEHTP HHOOPMAITHOHHO-
obpazoBarenbHbIX pecypcoB (DILINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

14 onemenron 1. . O/mi/18/p/page.html.
Mengencena u Enunas komteknus iudpoBbIX 00pa3oBaTeIbHBIX
ocobettoctH pecypcoB http://school-collection.edu.ru/
CTPOEHUS aTOMOB.
Oo6mue puznueckue
CBOICTBa METAIJIOB
®denepanbHbIi HEHTP HHOOPMAITHOHHO-
CmuiaBbl METaJIOB. obpazoBarenbHbIX pecypcoB (DLINOP)
15 DIIEKTPOXUMUYECKU http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
U psii HAIPSKEHUM O/mi/18/p/page.html.
METAJIJIOB Enunas komtexius nudpoBbIx 00pa3zoBaTeIbHBIX
pecypcos http://school-collection.edu.ru/
Ziiﬁj:szme ®denepanbHbIi IEHTP HHOOPMAIIMOHHO-
- 06pa301_3aTeanHx pecypcoB (d)HI/I_OP_) _
16 MeTaoB (HaTpHii http:_//fcmr.edu.ru/cataloq/meta/S/mc/d|SC|pllne%2OO
. o O/mi/18/p/page.html.
KanHH’uKaHBHHH’ . Enunas xomnekuus nudpoBsIx 00pa3oBaTeIbHBIX
Marti, amOMijH) pecypcos http://school-collection.edu.ru/
1 UX COCANHCHNU
X HMIIECKIE ®enepanbHbIi HIEHTP HHYOPMALIMOHHO-
. oOpa3zoBatenbHbIX pecypcoB (PLINOP)
17 CBOHCTEA XpOMa, http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

MEIU U UX
COEeIMHEHUN

O/mi/18/p/page.html.
Enunas komtekuust nudpoBbIX 00pa30BaTeIbHBIX
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pecypcos http://school-collection.edu.ru/

XUMUYECKHUE
CBOMCTBA LIMHKA,

denepanbHbIN IIEHTP HHPOPMAITMOHHO-
obpa3zoBatenbHbIX pecypcoB (PIINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

18 .
JKele3a M ux O/mi/18/p/page.html.
COeIMHCHUI Enunas komnekius nudpoBbIx 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/
[IpakTuueckas denepalbHBIN EHTP HHOOPMAIIMOHHO-
pabota No 2. obpazoBarenbHbIX pecypcoB (DLINOP)
19 "Pemienue http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
SKCIEPUMEHTAIbHbBIX O/mi/18/p/page.html.
3a7a4 1o TemMe Enunas komteknus iudpoBbIX 00pa30BaTeIbHBIX
«Metamabi»" pecypcos http://school-collection.edu.ru/
Hewmerannel, ux
MOJIO)KCHHUE B o .
MepuoccKoit eIepaIbHBIN [IEHTP HHPOPMAITTOHHO-
CHCTEME obpa3zoBatenbHbIX pecypcoB (PIINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
20 XUMHYECKAX .
O/mi/18/p/page.html.
anemenTtoB Jl. U.
Enunas xomnekuus nudpoBsix 00pa3oBaTeIbHBIX
Menpaeneena u .
pecypcoB http://school-collection.edu.ru/
0COOEHHOCTHU
CTPOEHHUS aTOMOB
dusndeckue ® .
CBOMCTRA 6e)1epaJILHBH/I LIEHTP HH(bOqua)I_[HOHHO-
HEMETAILIOB. 0 pa301-3aTeJ'II>HBIX pecypcoB ( HI/IQP) -
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
21 Amnotponus

HEMETaJUIoB (Ha
npuMepe KUCIopoa,
cepsl, pocdopa u

O/mi/18/p/page.html.
Enunas xomnekuus nudpoBbIx 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/
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yriepojia)

XUMHYECKUE

CBOICTBA T'aJIOrCHOB,

denepanbHbIN IIEHTP HHPOPMAITMOHHO-
obpa3zoBatenbHbIX pecypcoB (PIINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

22 Cephl U UX O/mi/18/p/page.html.

COEIMHEHU N Enunas xomiexuus uudpoBbIx 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/
denepanbHbIi HEHTP UHOOPMALIMOHHO-

XHUMHYECKUE oOpa3zoBatenbHbIX pecypcoB (PLINOP)

CBOMCTBA a30Ta, http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

23 .

docodpa u ux O/mi/18/p/page.html.

COEIMHEHU N Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX
pecypcoB http://school-collection.edu.ru/
®denepanbHbIil HEHTP HHOOPMAITHOHHO-

XUMHUECKUE obpazoBarenbHbIX pecypcoB (DLINOP)

24 CBOMCTBA yIiIepoa, http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

KPEMHHUS U UX O/mi/18/p/page.html.

COEMHEHU I Enunas komtexius nudpoBbIx 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/
denepanbHblil EHTP UHOOPMAIIMOHHO-

[Ipumenenue oOpa3oBatenbHbIX pecypcoB (PLIOP)

o5 BAKHEUIINX http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

HEMETAJUIOB U UX O/mi/18/p/page.html.

COEIMHEHUI Enunas xomutekuus 1u@poBbIX 00pa30BaTENbHBIX
pecypcos http://school-collection.edu.ru/

O6061enue u ®enepanbHbIi HEHTP HHYOPMALIMOHHO-

26 CUCTEMAaTH3aLHs oOpa3zoBatenbHbIX pecypcoB (PLINOP)

3HAHUH 110 TEME
«HewmeTamnby.

http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
O/mi/18/p/page.htmi.
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Brruucnenus no

Enunas komteknust iudpoBbIX 00pa30BaTeIbHBIX

ypaBHEHUSIM pecypcoB http://school-collection.edu.ru/
XUMHYECKHUX
peakuuii u
TEPMOXUMHUYECKHE
pacuérsl
[IpakTuueckas ®enepanbHblii HEHTP HHOOPMAITHOHHO-
pabota Ne 3. obpazoBarenbHbIX pecypcoB (DLINOP)

97 «Pemenne http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
AKCIEPUMEHTATbHbBIX O/mi/18/p/page.html.
3a/1a4 10 TeMe Enunas komteknwst iudpoBbIX 00pa30BaTeIbHBIX
"Hemerambi"» pecypcos http://school-collection.edu.ru/

®denepanbHbIi HEHTP UHYOPMALIMOHHO-

KonTponsHas padora oOpa3zoBatenbHbIX pecypcoB (PLINOP)

28 10 TEMam http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
«Metaine» n O/mi/18/p/page.html.
«Hemeramibi» Enunas xomnekuus nudpoBsix 00pa3oBaTeIbHBIX

pecypcos http://school-collection.edu.ru/

Heoprannueckue u ®enepanbHbIi IEHTP HHDOPMALIMOHHO-
OpraHHYecKue oOpa3zoBatenbHbIX pecypcoB (PLINOP)

29 KHCIIOTBI. http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
Heoprannueckue n O/mi/18/p/page.html.
OpraHUYEeCKHe Enunas xomnekuust uudpoBbix 00pa3oBaTeIbHbIX
OCHOBaHMS pecypcos http://school-collection.edu.ru/
AmMdoTtepHbie ®enepanbHbIi HEHTP HHYOPMALIMOHHO-
HEOPTraHUYECKUE U obpazoBarenbHbIX pecypcoB (PILINOP)

30 OpraHMYECKHE http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
COEIMHEHMUS. O/mi/18/p/page.html.

I'eHeTnueckas cBsI3b

Enunas komtexius nudpoBeIx 00pa3oBaTEIbHBIX
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HCOPTaHUYCCKUX U
OpTraHU4YE€CKUX
BC€IICCTB

pecypcos http://school-collection.edu.ru/

Posp xumuu B
o0ecrieueHun
3KOJIOTHYECKOM,

®enepanbHbIil HEHTP HHOOPMAITIOHHO-
obpa3zoBatenbHbIX pecypcoB (PIINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

31 epreTHYecKoi i
Hepr Tpum cronH O/mi/18/p/page.html.
MULIEBOI
Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX
0e30IMacHOCTH, .
pecypcos http://school-collection.edu.ru/
Pa3BUTHHU MEAUIUHBI
[IpencraBnenus 06 ®denepanbHbIi HEHTP HHOOPMAITHOHHO-
00X HAyYHBIX oOpa3zoBatenbHbIX pecypcoB (PLINOP)
32 MPUHILIMIAX http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
MIPOMBIIIEHHOTO O/mi/18/p/page.html.
MOJIyYEHUS Enunas komiekuus uudpoBbix 00pa3oBaTeIbHbIX
BOKHENIINX BEILIECTB pecypcos http://school-collection.edu.ru/
denepanbHblii HEHTP UHOOPMAIIIOHHO-
UeroBek B Mipe 06pa301_3aTeanHx pecypcoB (d)HI/I_OP_) _
33 eec http://fcior.edu.ru/catalog/meta/3/mc/discipline%200
B TB U .
t O/mi/18/p/page.html.
MaTepUajoB
Ennnas xomtekuus 1u@poBbIx 00pa3oBaTEIbHBIX
pecypcos http://school-collection.edu.ru/
®enepanbHbIi HEHTP HHYOPMALIMOHHO-
oOpa3zoBatenbHbIX pecypcoB (PLINOP)
34 XUMUs U 310pOBbE http://fcior.edu.ru/catalog/meta/3/mc/discipline%200

YCJIOBCKaA

O/mi/18/p/page.html.
Ennnas komtexius nudpoBeIx 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/
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OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* Xumus, 11 xnace/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO

«3narensctBO «IIpocBenienue»

Xumus, 10 knace/ Pymsuruc I'.E., ®enpaman @.I'., AKiinonepHoe o0111eCTBO

"UznarensctBo "[IpocBenienue"

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Xumnsa «Yuumces pemiats 3agaun» ABrop P.A. bouapHukoBa, H31aTE€IbCTBO
«Yuutenb», u3aaresbcTBo 2¢, Bonrorpan 2016 r.

2. Xumus « IHnuBUIyanbHbIA KOHTPOJIb 3HaHUi. KapTouku — 3amanus» 10-11
KJIACCBI.

3. Astop H.B. lllupmuua. Boarorpan, n3gatenbcTBo «Yuutenb»,2014 r

4. Munaktuuecknii matepuai no xumuu 10-11 knaccsl. ABTopsl A.M. Paagenkui,
B.II. I'opmxoga, JI. H. Kpyrnukosa. Mocksa «IIpocemenue» 1199 r.

5. Pa3paboTtka nenaroruyeckux tectoB 1o xumun. Aptopsl T.I'. Muxanesa, E.H.
CtpensHukoBa. MockBa «Bako» 2013 r.

6. Xumus «Hecrangaptasie ypokn» 9-11 knaccsl. ABrop C.I'.Illepbakosa,
Bousrorpan uznarensctBo «Yuutenb» 2008 r.

7. Macrep — knacc yuurens xumuu 8-11 knaccsl. ABTop Mocksa «Ilimanera» 2014
r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

1. ®enepanbHblii IEHTP HHPOPMAITMOHHO-00pa3oBaTeIbHbIX pecypcoB (PIINOP)
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html.

2. Enunas komtexius mudpoBeIX 00pa30BaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/
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