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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1elt cTpaTeruy 00y4ueHus, BOCIUTAHUSI U Pa3BUTHUSL OOYHAIOIINXCS CPEACTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUsI CPECTBAMU YyUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4ETOM CHeuu(PUKA HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMHIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cootrBercTBUM ¢ OOmMMH LEASMH W TPHUHIMIIAMUA CPEIHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUIHONO BKJIIOYEHUA B JKU3Hb COLUYMA, MPOAODKEHUS
00pa30BaHMsI B Pa3JIMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€pP>KaHUsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCEro MHOTooOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3yYEHHI0O YydeOHOro Marepuaja U O0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpeJCTaBlICHU O cTpoeHuu BenlecTB. CBeaeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpPBOHAYATLHbBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHMYECKHUX MO3MIIMM,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPHUMEHEHHH, a TAKKE O XMMHUYECKUX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH(OPMALUIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOYYAIOMIMXCA MHPOBO33PEHYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMI MEXKIy HOBBIMM (DaKTaMU U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaroumxcsi NTPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku nHpOpMAaLK, HEOOXOIUMBIX 71l IPUOOPETEHUs ONbITA MPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa3oBaHus, MPU ONPEICTICHUN
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opMupoBaHmMe CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHMX pEakUui, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUH OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUMH,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ay U3yYeHUs
IpeIMETa B IPOrpaMMe 10 XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpErnojaBaHUM XUMUUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArovYTEeHUe
MPAKTUYECKOH KOMIIOHEHTE COJEp)KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BIAJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTHBHOT'O INOJIyYEHMs 3HAHUN W NPUMEHEHHUS WX B PEAIBHOW JKU3HU
JUISl pELIEHUS TPaKTUYECKUX 3a1ay.

B cBf3M C 3TUM NpU U3Y4YEHUM TNpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBI3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIIMI), WMMEIOIIMX YHUBEPCAJbHOE 3HAYEHHUE IS PA3JIMYHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAJXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSAHUSA BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIB30BAThH
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4yeOHOU U
HAy4HO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHMUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U MPOBEJIECHUU XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOSKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOAONOIB30BaHNUs, TOTIOTHEHNUS SHEPTeTUIECKIX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

COJAEPKAHUE OBYYEHUSA

10 KVIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHM4YeCKOM XUMHMHU

[IpeameT opraHnyYecKOi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUS OpPraHUYECKUX
coenunenuid A. M. byTtiepoBa, €€ ocHOBHbIE MoI0keHUsI. CTpYyKTypHbIE (hOPMYJIBI
OpraHM4ecKux BemecTB. [omosnorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenne o kinaccupukanuu opraHnyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COEIUHEHUN (CUCTEeMaTWUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M HX MPEBPAIICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYECKHUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W



OMHCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILEHUIO0 OPraHUYECKUX BEIIECTB
Ipy HarpeBaHuu (TUTABJICHHE, OOYTIIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, IOMOJIOTMYECKMH psa. MeraH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE U XHUMUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOPEHUs), HAxXOXKIEHUE B IMPHUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psil. DTHWIEH U IPOIUJIEH —
IpOCTEHIINE NPEACTABUTENN AJTKEHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TIUApPATALlUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metunOytamueH-1,3: cTpoeHHe, BakKHEWIINE
XMMHUYECKHE CBOMCTBa (peakuus nojaumepusanuu). IlomyueHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHMUsI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, (pU3NYECKUE U XUMHYECKUE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumerenue. TOKCUYHOCTD
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIUMHA K
pPa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHHMKH YTJIEBOAOPOAOB. IIpupomHblii Ta3 W NOMYTHBIE
He(dTauble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUN, KaTaTIUTUYECKUii), mupoiu3. [IpomykTbl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIM
yTOJIb ¥ MPOAYKTHI €r0 NMepepadboTKU.

DKCHEepUMEHTANIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MpEBpaIleHUIl:
O3HAKOMJIEHME C O0Opa3lamMu IUlacTMacc, Kay4yKOB M PE3UHBI, KOJUIEKIIHH
«Hedpts» u  «Yromp», MoIeIMpOBaHHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJOreHONPOU3BOIHBIX, TPOBEICHUE IPAKTHYECKON PabOThI: MOJyYeHHUE ITHIICHA
Y U3yYEHUE €T0 CBOMCTB.

PacuétHrble 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM MPOIYKTa PEAKIMU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kamue oprannyeckue coelMHeHU s




[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3MYecKue W XUMHYECKHE CBOWCTBA (peaklUW C AaKTUBHBIMH METaJJIaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoIOpoJHbIE CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBUE METaHOJa U ATAaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COHMPTHL. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHUE,
bu3nYecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJIaMH, Ka4eCTBEHHAsl pPEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM 4enoBeka. [[puMeHeHre rmunepruHa u STUIEHTJTUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (HU3NYeCKue U XUMUYECKHE CBOMCTBA.
ToxcuyHocTh Penona. [Ilpumenenue gpenona.

Anpnerunbl U kemowuwvl. DopMmanbaeruj, —aneTanbACTUN:  CTPOCHUE,
bu3NYecKue W XUMHYECKHE CBOWCTBA (PEAKIIMU OKHCIICHHS M BOCCTAHOBJICHUS,
KauE€CTBEHHBIC PEAKIINH), OJyYEHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE TpejiesibHbIE KAapOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KUCJIOTHI: CTpOC€HHUE, (PU3UYECKHE U XMMHUUYECKUE CBOWCTBA (CBOMCTBA,
oO1ue JiJis Kjiacca KUCJIOT, peakiusl dTepuduKainm), moaydeHrue u MpuMeHECHHE.
CreapuHOBasi U OJEHMHOBAsl KUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

CnoxxHble 2(QUpPbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uiaponus
cioxHbIX 3¢upoB. XKupsl. ['unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, KiacCU(UKAIUs  YriaeBojAoB  (MOHO-, JU- U
nonucaxapupl). ['oko3a — mpocTermmmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aMMOJCUCTBHE C
rugpokcugoM menu(ll), okuciaeHne amMmmuauyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKJACHUE B MPHUPOJIC, MPUMEHEHUE,
ounonoruyeckas poiib. @orocunTe3. PpyKkTo3a Kak H30MEP TITFOKO3bI.

Kpaxman u nemnono3a Kak OpupoAHbie nmoauMepbl. CTpoeHUE Kpaxmania U
netonao3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

DKCNEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
MPOBE/ICHNE, HAOJIOJCHHE U OMHCAHWE JEMOHCTPAI[MOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE ATaHOJA
okcugoMm Meau(ll)), MHOroaroMHbIX CHOUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpueruoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

PacuérHble 3anaumn.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TCcozeprKallie OPraHun4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTHI Kak amM(pOTepHble OopraHuueckue coeauHenus. Gusnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonorundeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHBIE coeanHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XUMHYECKHUE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
HaOJIFOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIus OCIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeTUHEHUS

OCHOBHBIC TOHSTHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNIEHb MOJUMEpPHU3AIIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHECHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCyHIECTBISETCS 4Yepe3 HCIOJIb30BaHHE KaK OOIIHUX €CTECTBEHHO-
HAayYHBIX MOHSTUHN, TaK U TOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01mMe ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, Kiaccu(ukaius, nepuoandHOCTh, HAOIIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wMmaTepus, DdHEprus, Macca, aTroM, DJJIEKTPOH, MOJEeKyJa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, oOwocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboToCMHTE3, OMOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOMBI, KHPHI,
(bepMEeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypchl.



TexHonorus: IMUIICBLIC TPOAYKTBI, OCHOBBI PAlMOHAJIBHOI'O IIMTAHWA,
MOOHIIMEC CpeaAcTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHUC IIPCIIapaThl, MaTCpHUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH 3ieMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpesiesieHus] 3JICKTPOHOB MO OpOHUTaIsIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoamdeckoid cuCTeMbl
xumuueckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM W MEpUoaaM.
3HaYeHue MEPUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHIBl XMMHUYECKOW CBSI3H
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTALNIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonstne o nucnepcHbx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 107151 BeliecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3IUYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kimaccupukanuss —XUMHUECKMX — peakiuii B
HEOPraHUYECKOM M OpPraHMYeCKON XWMHHM. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPAIICHUS SHEPTUM TTPU XUMUUYECKUX PEAKLIMSX.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xuMu4eckoro paBHoBecus. [Ipunnun Jle [larense.

DnexTponutnyeckas nuccormanus. CribHbIC U cadbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTpAJIbHAs, IIEJIOYHAS.



OKUCAUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKuX 3iaeMeHToB /. .
MenpeneeBay, U3yuyeHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HaOIIOJCHUE U
ONKMCAaHKE AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaau3aTopa, ONpeeICHUE CPEbl PACTBOPOB BEIIECTB
C TIOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIWH WOHHOTO OOMEHa),
MPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOpPOB HA CKOPOCTh
XUMHYECKOUN pEAKLIUN.

Pacuérurle 3amaqn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pPacdyE€Thl C HUCIIOIH30BAHUEM IIOHSATHUSI «MAcCOBas
JTOJIS1 BELIECTBAY.

Heoprannuyeckas xumus

Hemeramnmer.  Ilonoxxkenne HemeraimioB B llepuomnueckorr  cucreme
xumuueckux sneMeHTtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (Ha TIpuMepe
KHCIIOpoJa, cephbl, pochopa u yriepoaa).

XUMHYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJJIOB (TaJIOTE€HOB, CEphbI, a30Ta,
dbochopa, yrimepoga U KpEeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BAXKHENIIIMX HEMETAIUIOB U X COECTMHEHUI.

Meramisl. [lonoxenue merannoB B [lepuoanyeckon cucteMe XUMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIulaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATPSHKEHUN METAJUIOB.

XHWMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHWH, KaJWM, KaJIbITUH,
MarHui, aJlOMUAHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nmomyyeHus: MetaioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl M3y4YEeHHUs BEIIECTB U MX IMPEBpaAICHUI:
U3y4YEHUE KOJUIEKINH «MeTauibl ¥ CIUIaBbl», 00pa3IOB HEMETAIUIOB, pElICHUE
HKCIIEPUMEHTAILHBIX 3a/]a4, HAOJIOJEHHWE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuéter maccel BemecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacuéTel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OTHO
13 BELIECTB UMEET IPUMECH.

XHMUA U )KM3Hb

Posp xumumn B o0ecne4eHUH SKOJIOTMYECKOM, dSHEPreTUYeCKOW U MUIIEBOU
0€3011acHOCTH, PAa3BUTUM MeIUUUHBL. [loHATHE O Hay4yHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHUUIAX [POMBIIIIEHHOTO
IIOJIyYEHUS] BXKHEHIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEpUAJIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTepuasbl, KpacKH, CTEKIO, KEpaMHKa,
MaTepUaIbl I JIEKTPOHHMKH, HAHOMAaTEpHUasbl, OPraHUYECKUE W MUHEPAIBbHbBIC
ya0OpeHus.

XuMus U 3J0pOBbE YEJIOBEKA: IIPaBWJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpraHn4ecKol XxuMuM B 11 Kiacce ocylIeCTBISETCS Yepe3 UCIONb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, TaK W MOHATHM, SIBISIOMIUXCS
CUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIaccupuKaluus, MNEepPUOAUYHOCTb, HAOIIOEHHE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
M30TOII, paIHOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3NYECKHE BEIUYMHBI U €IUHUIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypCHlI.

TexHosorus: XuMu4eckass IMPOMBIIUIEHHOCTb, METAJUIYPIHUsl, ITPOU3BOICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIIbCKOXO35MCTBEHHOE IPOU3BOACTBO, IIHILEBAs
POMBIIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMIpPenapaToB, IPOU3BOJACTBO KOHCTPYKLUMOHHBIX MAaTE€pHUAJIOB,
AIIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTMH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEEIECHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTH OOy4YarolUMXcsi PYKOBOJCTBOBATHCS B CBOEHU
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3ybTaThl OCBOCHUS MpeaMeTa «XHUMHUSD» ITOCTUTAlOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  MpoOIEeccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOy4arommxcsl Mo peaanu3aliuu OPUHSATHIX B OOIECTBE IIEHHOCTEN, B TOM YHUCJE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU e TEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYyKH €CTh PEe3yJIbTar
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UHPOpPMAIIMU O MEPEOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (pU3Myeckomy u
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHHS B CUTYalUsIX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHMS TIOCIEJACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeILHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrHMX BHJIAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUM 10 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMIHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKHX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTHUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBieHuss 00 OKpyKaloleM MHUpE Kak O €IMHCTBE MPHUPOJbI M YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHMCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37[aHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbI, PEIICHUHU TI00aTbHBIX TTPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINUX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAaHMW 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3jIMUHbIX chepax mpodeccuoHaaIbHON

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIece, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHue, HAOI0IeHNEe, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSICHEHUSI OTACIBHBIX (PAaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CUMBOJI) DJEMEHTa, XUMHuYeckas (opMysia, YpaBHEHHE XUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI M1 (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIMpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3ajlay, NPUMEHEHUIO pPa3IudyHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaMM3UPOBAaTh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAllMell Pe3yJbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss €€ Lenu W 3aJayd, KOHTPOJMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SBICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a7ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyisa (pa3BEpHyTas U COKpallEHHAsA), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOEHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTOIOTHUECKUE CBEACHUS O CBOICTBAaX, COCTaBe, MOJYYECHUU U
0€30MMacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISAITh XapaKTEpHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOUIUE MOHATHUS MPU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJ OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAIJIC)KHOCTh HU3YUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEeIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEHIECTB (ITWICH, MPOMMICH, AalleTHIICH,
ATWICHTJINKONb, TIHIEPUH, (eHosl, GopMaNbIeTH, aleTaabIeTul, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTUHEHUAX (OIMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH30J7, METaHOJ, ATAaHOJ, STUJICHTIIUKOIb,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
MCIIOJI30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIJIEBOJOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIAJIETh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0eHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1EJIeCO00Pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JEATEIHHOCTH B IEISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMEHBIICHAS ¥ TPEJOTBPAIICHHUS WX BPEIHOTO BO3JCHCTBHS HA OpPraHHU3M
YeJI0BeKa;

JUIST 00YYaIoONIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

Ui CHETbIX H cHa0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelieHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMUMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PpacTBOpP, DJIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakiMu, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AIEKTPOJUTHYECKON auccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHHS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XapaKT€pHbIE MPU3HAKH TOHITHIA,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M  YPAaBHEHMM XHMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTH YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJISIpHasd,
MOHHAs, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPraHMYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JJIEMEHTOB M UX COEIMHEHUMU
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETHYECKON CBS3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTEIEHEW OKHCJICHHUS DJIEMEHTOB, OOpaTUMOCTHU
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, IPU KOTOPBIX 3TU PEAKIUU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTBus (npunuu Jle llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMUYECKUE MPOIECCHI,
JeKalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUHUSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyab(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey u «Hemeramib»y) B COOTBETCTBHM C NpaBUJIaMH TEXHUKH
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIO0BaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATH XHMHUUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IIEJISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBUS HA OPTaHN3M YEI0BEKa;

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aeioB U TEM nudpoBLIe
Ne ni/m P Kontpoabnbsie IlpakTuueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenMet opranndeckoi XuMuu. Teopus
1.1 CTp oI:aHHﬂ op TaHUIECKUX COE I/IHeHm?II) A 3 1 bubmaorexa [JOK
' p p a ’ https://m.eds00.ru/00add9d4
M. byrneposa
Utoro no pazneny 3
Paznea 2. Yraesogopoasnl
bubmuoreka [JOK
2.1 IIpesenbHbIe yriieBOJOPO/IbI — AIIKAHbI 2 https://m.edsoo.ru/00add9d4
25 HemnpenenbHble yrIeBoI0pOIb: AlKEHEL, 5 1 bubmmoreka IIOK
: ATIKATMCHEL, ANKHHEI https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
23 ApoMaTHYeCKHe YIIeBOAOPO/IbI 2 https://m.edsoo.ru/00add9d4
54 [IpupoaHBIE HCTOYHUKH YIJIEBOIOPOIOB M 3 1 brbmorexa LIOK
: UX mepepaboTka https://m.edsoo.ru/00add9d4
Hroro mo pasneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
bu6mmorexa [JOK
3.1 Cruptsr. Denon 3 1 https://m.edsoo.ru/00add9d4
3.9 Anpaerunsl. KapOOHOBBIE KUCIIOTHL. Z 1 bu6morexa IIOK
: Criowabie Hbupsi https://m.edsoo.ru/00add9d4
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bubmuoreka [JOK
3.3 YreBosipl 3 https://m.edsoo.ru/00add9d4
Hroro no pazaeny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHEHUs
bu6mmoreka [JOK
4.1 A A .b 3
MIHBL AMIHOKHCIOTHL. HEH https://m.edsoo.ru/00add9d4
Wroro mo paszneny 3
Pa3zaea S. BbicokomoJieKky/JIIpHbIE COeIUHECHUSA
bubmuoreka [JOK
5.1 I1 .K .B 2 1
FIACTMACCH. Rayyi. Bonowna https://m.edsoo.ru/00add9d4
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
11 KIIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbie
Ne n/mm P Kontponbnesie IIpakTnyeckue (ucbp 4
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3aKoH bubnmoreka [JOK
1.1 u [lepuoanueckas cucreMa XUuMHYECKUX 3 1 https://m.edsoo.ru/00add9d4
anemenToB 1. . MenneneeBa
19 Crpoenue BemecTBa. MHOroo6pasue A Bubsmorexa IIOK
. BeICCTE https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
13 XMMHYECKHE PEaKLUH 6 1 https://m.edsoo.ru/00add9d4
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Wroro mo pazueny 13
Paznen 2. Heoprannyeckasi XuMus
bubmuoreka [JOK
2.1 Merasuisl 6 https://m.edso00.ru/00add9d4
bu6mmoreka [JOK
2.2 Hemerambt 9 https://m.edso0.ru/00add9d4
23 CBsI3b HEOPIraHUYECKHUX M OPraHUIECKHUX 5 bubmuorexa LIOK
. BeICCTR https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
" 17
TOT'o IO pasaeiy https://m.edso0.ru/00add9d4
Pazgea 3. Xumusa u ;Ku3HbL
bu6mmoreka [IOK
3.1 X 4
MMHA 1 KUSHD https://m.edsoo.ru/00add9d4
Hroro 1o pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KosimyecTBo yacoB DJIEKTPOHHbIE
Ne Hara ara mudpoBbIe
Tema ypoka Kontpoabnubie IIpakTnuyeckue a bp
n/n Bcero p 5 U3YYeHHMsl  M3y4deHHsi 00pa3oBaTejibHbIE
padoTLl PA0OTHI 10 «A» 10 «b» pecypcsl

1 [IpeaMeT OpraHuvecKoi XMMUHM, €& 1 But6mmoreka [IOK
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE https://m.edsoo.ru/00add9a4
Bxonnas koHTposbHas paboTa. Bbu6moteka LJOK

5 Teopus cTpoeHUsI OpraHUYECKUX 1 1 https://m.edsoo.ru/00add9d4
coenunenuit A. M. bytneposa, eé
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o kiaccupuKanuu Bbu6moteka LJOK

3 opraHmyeckux Bemects. Homenkiarypa 1 https://m.edsoo.ru/00add9d4
(cucremarnveckast) ¥ TPUBHAIbHBIC
Ha3BaHUs OPraHMYECKUX BEILECTB

4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 Bu6moreka [IOK
TFOMOJIOTHYECKHIA PSiT https://m.edsoo.ru/00add9d4

5 MeTaH 1 5TaH — NPOCTEHIIINE 1 bubmorexa IIOK
NPeCTABUTENH ATKAHOB https://m.edsoo.ru/00add9d4

bubnunorexa LIOK

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 https://m.eds00.ru/00add9d4

7 DTUIIEH U TIPOTIUIICH — MPOCTEMNIIIIE 1 bubmorexa TIOK
NPEACTABUTENH ATKEHOB https://m.edsoo.ru/00add9d4

8 [Tpaxtryeckas pabora Ne 1. «Ilonyduenne L 1 bubmiorexa [OK
ATUJICHA U U3YUYCHUE €T0 CBOMCTBY https://m.edsoo.ru/00add9d4

9 Ankanuensl. bytaauen-1,3 u 1 butmmorexa IIOK
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metunoytanuen-1,3. [lomyuenue
CUHTETHUYECKOTO KayuyKa U pEe3UHbI
AJKHMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUN PAI.

https://m.edsoo.ru/00add9d4

bu6nmoreka [IOK
https://m.edsoo.ru/00add9d4

10 N
AneruieH — npocreimumi
NPECTaBUTENb AIKHHOB
BbIuncieHus 1Mo ypaBHEHUIO But6mmoreka [IOK

11 XHMHYECKOi peakiiy https://m.edso00.ru/00add9d4
Apensl: 6eH30I1 ¥ TOIyOI1. TOKCHYHOCTB bubmorexa IIOK

12 apeHoB https://m.eds00.ru/00add9d4

13 [eHeTnYeCKas CBsI3b YIIIEBOI0POJIOB, Bubmoreka [IOK
NpUHAUISKAINX K Pa3IMYHBIM Klaccam hitps://m.eds00.ru/00add9d4
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: bubmmnoreka HOK

14 INPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE https://m.edsoo.ru/00add9d4
ra3bl, He()Th ¥ POAYKTHI €€ epepaboTKu
[IpupoHBIE HICTOUHUKH YTIIEBOJOPO/IOB: bubmuoteka [IOK

15 IPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE https://m.edsoo.ru/00add9d4
ra3bl, He)Th U IPOYKTHI €€ mepepaboTKu

16 KouTtposnbHast pabota 3a 1 momyroue mo bubnmoreka IOK
pazeny «YIIeBOI0PO/IBI» https://m.edsoo.ru/00add9d4

17 I[IpenenbHbIe OTHOATOMHBIE CITUPTHI: bubmorexa TIOK
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b hitps://m.eds00.ru/00add9d4
MHOTr0aTOMHBIE CIIUPTHI: ITHIIEHTIIAKOIE bubmmorexa [IOK

18 U TIHLEPHH https://m.edso0o.ru/00add9d4
DEeHO: CTPOEHUE MOJIEKYJIBI, bubnuotexa [JOK

19 bu3HYecKre U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/00add9d4

pUMEHEHUE
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Anpaeruapl: GopMaIbIaeTHI U

bubnunorexa LIOK

20 .
alleTaIbICTH. ALICTOH https://m.edsoo.ru/00add9d4
OJZIHOOCHOBHBIE MPEICIIbHBIC bu6nmmoreka [IOK

21 KapOOHOBBIEC KUCIIOTHI: MypPaBbUHAS U https://m.edsoo.ru/00add9d4
YKCyCHas

27 I[TpakTuueckas pabora Ne 2. «CsoiicTBa Bubmmorexa LIOK
PAacTBOpa YKCYCHOH KHCIOTH» https://m.edsoo.ru/00add9d4
CrteaprHOBas U OJICMHOBAs KUCIIOTHI, KaK bubnuoreka [IOK

23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX https://m.edsoo.ru/00add9d4
KHCJIOT

o4 MpbL1a KaK COJIM BBICIINX KapOOHOBBIX Bubmoreka [IOK
KHCJIOT, HX MOOIICE ICHCTBHE https://m.edsoo.ru/00add9d4
CrnoxHbIe 3(DUPHI KaK MPOU3BOTHBIE bubmuoreka [IOK

25 KapOOHOBBIX KUCIOT. ['uaponus https://m.edsoo.ru/00add9d4
CIIOKHBIX 3(pUpoB

26 JKupsl: ruapous, IpUMEHEHNE, bubnmoreka IOK
OuosornYecKas poyib KHPOB https://m.edsoo.ru/00add9d4
YrneBoabl: cocTaB, KjlacCHUpUKaIus. bubnnorexa [JOK

27 Baxuelimume npeacraBuTeNu: rir0Ko3a, https://m.edsoo.ru/00add9d4
bpykTo3a, caxaposa

28 Kpaxmai 1 1eJII105103a Kak IPUPOTHbIE Bubmorexa [HOK
MOSMMEpHI https://m.edsoo.ru/00add9d4
KonTpomabHas pabora no pazzaeny bu6muoreka [JOK

29 «Kucnopoacozaepskamire opraHndeckue https://m.edsoo.ru/00add9d4
COCTMHCHUS

but6mmoreka [IOK
30 AMWHBI: METHJIAMUH W aHWJIUH

https://m.edsoo.ru/00add9d4
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AMUHOKHUCIOTHI KaKk aM(OTEpHBIE

bubnunorexa LIOK

31 OpPTaHWYECKUE COCTUHEHUS, HX 1 https://m.edsoo.ru/00add9d4
ouosornueckoe 3Hadenue. [lentuasl

32 Benku kak npupoHbie 1 Bubmiorexa [OK
BBICOKOMOJICKYJIIPHBIE COCTUHEHHUSI https://m.eds00.ru/00add9d4

33 [TpomexyTounas arrectanus. Mirorosas 1 bubmorexa [IOK
KOHTpOJIbHAs pabora 3a kypc 10 kiacca. https://m.eds00.ru/00add9d4
OCHOBHBIE ITOHATUS XUMUAU
BBICOKOMOJICKYJISIPHBIX COCTMHCHUI Eubs OK

34 OCHOBHBIE METOOBI CHHTE3A 1 ubm1otexa 1]

. https://m.edsoo.ru/00add9d4
BBICOKOMOJICKYJIIPHBIX COCTUHCHUH.
Ilnactmaccel, kKaydyykH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJTACC

KoanuecTBO 4acoB 3J]eKTp0HH])]e
Ne Tema ypoka Kontpoas  IlpakTnu Hara Hara uugpoBbie
n/n Becero  HbIE ecKHe U3yYeHHsl ~ M3Y4YeHHMsl  oOpa3oBaTejibHbIEe
padoThI paGoThI 11 «A» 11 «b» pecypchbl

L XuMUYeCKui deMeHT. ATOM. DJIeKTPOHHAs L bubnmorexa IOK
KOH®HIYPaIHs ATOMOB https://m.edsoo.ru/00add9d4
Bxoanas kOHTpoJIbHAs padora. bubnnoreka [JOK
[Tepuoanueckuii 3akoH u Ilepronnueckas https://m.edsoo.ru/00add9d4

2 crucTeMa XMMHU4YecKux 3yemMeHToB [1. M. 1 1
MenneneeBa, uX CBsI3b C COBPEMEHHOM
TEOpPUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB bubnmnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB U UX COSIUHEHHUM T10 https://m.edsoo.ru/00add9d4

3 rpynmnam 4 rnepuojam. 3HaueHue 1
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux ayemenToB /.M. Meneneesa B
pPa3BUTUHU HAYKU
Crpoenue BemiecTBa. XMMHUUYECKast CB3b, €€ bubnmnoreka [JOK

4 BU/IbI; MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM 1 https://m.edsoo.ru/00add9d4
cBs3u. BogopoaHas cBsizb
BaneHTHOCTB. DIIEKTPOOTPULIATENEHOCTD. bubmuorexa [JOK

5 Crenenn okuciienus. Bemecrsa 1 https://m.edsoo.ru/00add9d4
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS
ITonsTue o gucniepcHbIXx cucreMax. cTuHHBIE bubmuorexa [JOK

5 Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10 1 https://m.edso00.ru/00add9d4

BEILIECTBA B PACTBOPE
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Knaccudukanus 1 HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHU. [ eHeTnueckas

bubmuorexa [JOK
https://m.edsoo.ru/00add9d4

! CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IMYHBIX
KJIACCOB
Knaccudukanus XuMHYeCKUX peaKInii B bubnmoreka [JOK
HEOPraHWYECKON U OPraHU4eCKON XUMUH. https://m.edso0o.ru/00add9d4
8 3aKOH COXpaHEHMsI MaCChl BELLIECTB; 3aKOH
COXPAHCHHUS U IPEBPAICHHS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX
9 Cxopocts peakiyu. OOpaTUMBbIE PEaKIIUH. bubmorexa [IOK
XUMHYECKOE PABHOBECHE https://m.edsoo.ru/00add9d4
[TpakTueckas paborta Ne 1. «BnusHue bubnnoreka [JOK
10 pa3nuyHbIX (PAKTOPOB HA CKOPOCTh https://m.edso00.ru/00add9d4
XUMUYECKON PEAKLIAN»
DnekTpoiauTrueckas auccoruanus. [lonstue o bubnmnorexa [JOK
1 BOJIOpOJIHOM Toka3arese (PH) pactsopa. https://m.edsoo.ru/00add9d4
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX W HEOPTaHMYECKHUX BEIICCTB
OKHCTUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH. bubnnoreka [JOK
12 [TousiTre 00 AIEKTPOJIH3E PACILIABOB U https://m.edsoo.ru/00add9d4
pPacTBOpPOB COJEN
13 KontponbHas pabora 3a 1 momyroaue no EH6J_IHOTeKa LHOK
pazneny «TeopeTrnueckre OCHOBBI XUMHUIY https://m.eds00.ru/00addodd
Mertamibl, ux nosnoxxenue B [leproanyueckoit bubnuotexa [JOK
CHUCTeME XUMUYECKuX 3yemMeHToB /1. U. https://m.edsoo.ru/00add9d4
14 MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O01ue pU3NIECKre CBOMCTBA
METAJIJIOB
15 CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUH DS bubmuorexa [JOK

HanpsHKEHUH METAILIIOB
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XUMHAYECKHE CBOMCTBA BAKHEHIIINX METAJLIIOB

https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK

16 (HaTpUid, KAJIMHA, KaJIbIIWA, MarHuu, https://m.edsoo.ru/00add9d4
AIIOMUHUI) U UX COEIMHEHUN

17 XMMHUUECKHE CBOMCTBA XpOMa, MEAU M UX Bubmmorexa IIOK
COCTMHEHMIA https://m.edsoo.ru/00add9d4

18 XHUMHUUECKHE CBOMCTBA LIUHKA, kKejle3a U UX but6mmoreka LIOK
COCTMHEHMIA https://m.edso0o.ru/00add9d4
[IpakTuueckas padora Ne 2. "Pemenne bubnnorexa [HOK

19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME https://m.edsoo.ru/00add9d4
«Mertamasy»"
Hewmerannel, ux nonoxenue B [lepuoguueckoit bubnnorexa [HOK

20 CcHUCTEeMe XMMUYeCKuX 3yemMenToB /1. U. https://m.edsoo.ru/00add9d4
MemneneeBa 1 0COOCHHOCTH CTPOSHUST aTOMOB
®usnyeckue CBONCTBA HEMETAILIIOB. bubmuorexa [JOK

21 AnnoTponust HeMeTajuIoB (Ha puMepe https://m.edsoo.ru/00add9d4
KHCJIOPO/JIa, cepbl, hocdopa u yriepoia)
XuMHUYECKHE CBOMCTBA TaJIONeHOB, CEPhI U UX bubnmorexa IIOK

22 COCTMHEHMIA https://m.edsoo.ru/00add9d4
XuMuuecKue CBOKCTBa a3ota, Gocdopa u ux bubmorexa IIOK

23 COeTMHCHMUIA https://m.edsoo.ru/00add9d4
XuUMHUYECKHE CBOMCTBA yIIIEpOa, KPEMHUS U bubmorexa IIOK

24 X COCIHHEHHI https://m.edsoo.ru/00add9d4

o5 [IprMeHeHNEe Ba)KHEHIINX HEMETAIIOB U MX but6mmoreka [IOK
COCTHHEHHi https://m.edsoo.ru/00add9d4

26 O06o01IeHre U cUCcTeMaTU3alus 3HAaHUN 110 bubnmoreka [JOK

Tteme «Hemeraniawy. Beruncienus mo
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YPAaBHEHUSIM XUMUYECKUX PEAKLUN U
TEPMOXUMHUUYECKHUE PACUETHI

https://m.edsoo.ru/00add9d4

ITpakTuueckas padota Ne 3. «Pemenue bubmuorexa [JOK

27 SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 https://m.edsoo.ru/00add9d4
"Hemertanisi"y

28 KonrpoinsHas paboTa 1o remam «MeTaib | 1 EH@_IHOTCKa HOK
«HeMeTamIsy ttps://m.edsoo.ru/00add9d4

29 Heopranuueckue u OpraHM4eckKue KMCIOTBI. 1 BH6J.IHOTeKa LOK
Heopranunueckue u opraHn4eckue OCHOBaHUS https://m.edso0.ru/00add9d4
AmboTepHbIe HEOPTaHUIECKUE U bubnnorexa [HOK

30 OpPraHUYeCKHE COeIMHEHUS. ['eHeTnueckas 1 https://m.edsoo.ru/00add9d4
CBSI3b HCOPTaHUYCCKUX U OPTAHUUYECKUX
BEIICCTB
[IpomexyTouHast arTecTarus. bubnnoreka [JOK

31 Wrorosas koHTposibHasA paboTa 3a Kypc 11 1 https://m.edsoo.ru/00add9d4
KJiacca.
Ponb XxuMuu B 00eCIIeYeHHH SKOJI0THUECKOM, bu6nmoreka [JOK
HSHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, https://m.edsoo.ru/00add9d4
Pa3BUTHH MEUITTHBI

32 1
[IpencraBienust 06 0OIMKX HAYYHBIX
MIPUHIIAITAX IPOMBIIIUICHHOTO TTOTYICHHS
BaXKHEUIIINX BEIIECTB

bu6mmorexa [IOK
33 YenoBek B MUpE BEIIECTB U MaTEpHAIoB 1 https://m.eds00.ru/00add9d4
bubmuorexa [JOK
34 XUMHSA ¥ 3710pOBBE YEITOBEKA 1 https://m.edsoo.ru/00add9d4
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

.0. C. I'abpuensn, N.I'.OctpaymoB, C.A.CnankoB. Xumus. 10 xinacc. — M.:IIpocsemenue, 2023 r.
O. C. I'abpuensn, U.I".OctpaymoB, C.A.CnaakoB. Xumus. 11 kmacc. — M.:IIpocsemenue, 2019 r

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Kuura mns yuntens. ba3zoserit ypoens. 10 kinace (aBroper: O. C. IN'abpuensu, U. I'. Octpoymos, C.
A. Cnaakos), 2019

e KoHTponbsHBIC U MPOBEpOUHbIE padoTHl. ba3oBelii ypoBeHb. 10 kmacc (aBtoper O. C. 'aGpuensa u
ap.), 2019

e Metoauueckoe nocodue. bazoserit ypoens. 11 knacc (aBropsl: O. C. I'abpuensn, C. A. Cnaakos),
2019

e Kuura nns yuurens. basossiit yposenb. 11 kiace (aBropel: O. C. IN'abpuensn, U. I'. Octpoymos, C.
A. Cnagkos), 2019

e KonTtponbHble U npoBepouHsle paboThl. ba3oBbil ypoBens. 11 kmace (aBTopel: O. C. I'abpuenss u
ap.), 2019

e OOmass xuMusi B TecTax, 3ajayax, ynpaxsnenusx. 11 kmacc (aBtopei: O. C. I'abpuensn, U. T
OctpoymoB, A. I'. Beenenckas), 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

- XuMUs ¥ ’KU3Hb: HAYYHO-TIOMYJISIpHBIHN sxypHan http://www.hij.ru/

- A30yka BeO-rorcKa Juig XUMUKOB http://www.chemistry/

- [leproanyeckas cucTeMa XUMHUECKUX dieMeHTOB http://www.jergym.hiedu/

- Xumus juis Beex http://www.informika.ru/text/

- DnekTpoHHas 6ubnmoTeka 1o xumuu http ://www. chemnet.ru/rus/

- Poccwuiickas nucTtaHIIMOHHAS OJIMMITHAJA IIKOJIBHUKOB MO XUMHUU http://www.muctr.edu.ru/






