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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOmero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEAHETO O00IIero 00pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE O00pa3oBaTENIbHBIC MPOrPAMMBI, |
OCHOBHBIX ToNoXkeHu «Ctparerum pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K OINpPENETICHHUIO
oO1mielt crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3AIMK, SIBISETCS HEOTHEMJIEMOW YacThli0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KyIbTYpHhI
Yell0OBeKa, a TakKKe OSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercss Xumuueckoe oOpa3oBaHUE
oOydJaromuxcsi Ha YpOBHE CpeHero o0IIero oopa3zoBaHusl CpeACTBAMHU y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B
nporpaMme 10 XHMHU C YY4ETOM CHeuu(PuKA HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJBI M B MaTEepPUAIBHOW >KU3HU OOIIECTBA, a TaKXKe C Yy4ETOM
oOlMX 1efaed ¥ MPUHLUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IMHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIIOBHEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH M OXPAHbI 3J0POBbSL.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YECHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOIUMYI0 MM JJs BbIpaOOTKHM MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas v HeEOpraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera o0ecrnevyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOroo0Opasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMHUs» copMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHUI0 YydyeOHOro marepuajia U OO0ycCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUI, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
OpeICcTaBlICHUd O cTpoeHMu BeulecTB. CBeaeHHs 00 H3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIE€BOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHMM IOJy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIILHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
TEOPETUUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) OOYyYaromMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMUYECKUX TMO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M INPUMEHEHHH, a4 TAKKE O XMMHUYECKHMX PEaKIUAX, UX CYHIHOCTH U
3aKOHOMEpPHOCTSX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBAIOT €€ pOJIb B IIO3HABATEJIBHOM U IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBa)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIUBATh HUH(MOPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
bunocockux MAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJIEHUH IIyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEHIEHUU 3KOJOTHUYECKUX Mpodiem, a
TaKke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIIUTAHMS, pa3BUTUS W COLMAIM3ALUU
OoOy4YaromMXxcsi MPUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIpPEACIICHUIO
COJEp)KaHUSI M TMOCTPOEHUs TpeiMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, UMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3MyYHBIX BHJOB JESATENBHOCTU: pEUIeHHs MpoOiieM, MOHCKa, aHalu3a Hu
00paboTku nHpOpMaLK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa30oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPHU OMPEICICHUH
COJIEPKATEeIIbHOM XapaKTEpUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeU W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (OpPMHUPOBAaHHME CHUCTEMBl XHMHYECKHX 3HAHUM KaKk  BaKHEHIIeH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH OCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMuUpOBaHHE W PA3BUTHE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHHUsI
IpeaMeTa B IPorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
MPENoJlaBaHNM  XWUMHH B OOJIBIIEH CTEMEHW OTHAETCS  MPEANOYTCHHE
MPAKTUYECKONH KOMIIOHEHTE COJEp>KaHUs OOYy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJCIONIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMEHEHUS WX B PEaTbHOU >KU3HU
JUTSL pEIIeHUs TTPAaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAaKKUE LIETU U 33]a4H, KaK:

amanraiusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  MHTCIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAlOMMXCS  KJIIOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIINH), WMEIOIIMX YHHUBEPCATbHOEC 3HAYCHWE IS PA3UYHBIX BHIOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OIbITa JSATEIHHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TO3HAHWM XUMHU, a TakXKe JJIs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKHUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C )KH3HEHHBIMH MTOTPEOHOCTSIMU, UCITOJIH30BAThH
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupoOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MpoOsieM
paIMoOHAIBHOTO MTPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOJMYyYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1IaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XUMHUSI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbIC
PEAMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX /ISl U3YUEHHUS] XUMUU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHunit A. M. BytnepoBa, €€ ocHOBHbIE N0JI03KeHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYEeCKUX BEIIeCTB. [omoiyorus, u30oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaXHEHILINX NMPEACTaBUTENCH KIaCCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpallleHUi:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OIKCaHUE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPIraHUYECKUX BELIECTB
IIpY HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MertaH u 3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMCTBa
(peakuuu 3aMellleHUss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE HU
IpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMH, OKHUCIECHUS U
MOJIUMEPU3AIIIH ), TOTYYEHUE U IPUMEHEHHUE.

Anxaauensl: OyragueH-1,3 u metmwnOyraguen-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKHE CBOMCTBa (peakuusi nojaumepusanuu). [lonmydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TMpEeACTaBUTENb AJIKHWHOB: COCTaB, CTPOEHME, (PU3MUECKHEe WU
XUMUYECKHE CBOMCTBA (peaklUMH THMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINAH,
TOPEHMSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), MOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peakyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. [lpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOTeHOMPON3BOAHBIX, MMPOBEICHNE MPAKTUYECKONW PabOThI: MOJyYeHHUE STUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHEe MEeTaHOa U 3TaHOJIa HA OPraHKu3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE CO MIEIIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rmuueprHa v 3TUIICHTJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (PU3HUECKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
cioHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrneBompl:  coctaB, KjiacCH(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJIECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOWCTBA Kpaxmana (THUApOJIU3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
IPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIM MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(pOTepHble opranuyeckue coeanHenus. dusnueckue
YU XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPMYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHUYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
IIOJINMEpU3ALUs U MOJUKOHEH AL

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLICHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kyacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHUE KaK OOIIHUX eCTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HAOIIOICHHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHMUE.

®dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbI€, TOILUIMBO,
pECYpCHI.

TexHonorusa: MNHIIEBbIE MNPOAYKTHI, OCHOBBI pAalMOHAIBHOTO MUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuyeckuil sneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH u Ilepruonnueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOoHA U [lepnoauyeckoil cucTeMbl
xuMmudeckux anaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W MOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIGHTHOM XHUMHMYECKOW CBsI3U (OOMEHHBIM W JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. TUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. [eHeTMueckas CBsSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusa. Kimaccupukanmss  XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPAILLICHUS SHEPTUU TPU XUMUUYECKUX PEAKITUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KHUCIAsl, HEUTpAJIbHAs, IEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadiaui «Ileproguyeckas cucrema XuMuIeckux sjaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAJUIMYECKUX PEHIETOK, HAONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUuh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (GakTOPOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXHUMUYECKHAE PACUEThl, PACU€Thl C HCIOJB30BAHUEM IIOHATHS «MACCOBas
JIOJIs1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxxkenne HemetraiuioB B Ilepuoamueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
®u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)XXHEHIIMX HEMETANIOB (TrajoreHOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COEUHEHHM.



Meramnel. Ilonoxenne meramnos B [leprognuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl M CIUIaBbl», 0O0pa3lOB HEMETAJUIOB, PELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE W OINHUCAHHUE JIE€MOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel mMacchl BemiecTBa WM O0bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMus ¥ KM3Hb

Ponp xuMun B 0OecrieyeHUM SKOJOTUYECKOU, YHEPTreTUUECKON U TMHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYUYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BEIIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIbHbBIE
MaTepuaibl, KOHCTPYKLMOHHBIE MaTepuasbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yI0OpeHwus.

XuUMHST U 30pOBbE YEJIOBEKA: IMpaBUJIa HKCIOIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E€30MACHOTO KCIOJNIb30BaHUS MPENapaToB ObITOBOW XUMUU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3eH TpW  WU3ydyeHUH oOmed u
HEOpraHn4yeckol XxumMuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



®duzuka: MaTepus, JHEPTUs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC MCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsl, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBIIJICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHH € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHSI» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHus BbIJICIEHBI CICAYIOIINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIHMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarolIMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIMYKUE MTPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHUA MpeAMeTa «XHUMHS» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HaeaJaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MOpeaMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITa MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
OoOy4YaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYAIOIMIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NpPaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTb M MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)KEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e UHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHUBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHMUS LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MUYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIILHOCTH;

NOHUMAHUSl LEHHOCTH TPaBWJI MHAUBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-MCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHON HANpaBJIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro Poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOIIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTKEHUW XUMHH  JUIS
peLIeHUs] BOIIPOCOB PAlMOHAIIBHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKPYXKAIOIIEM MHUpE Kak O €IMHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTH B  0COOOW 3HAYUMOCTHM XUMUU JJISI  COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI100aIbHBIX TPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOW IKU3HU KaXKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKOM EATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCuoHAIbHOU
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIe TOHSATHUS, OTpaXKarolue
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoOBaHNe, HAOTI0IeHNEe, N3MEPEHNE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00y4YarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUSA M YHUBEPCAIbHBIC YYeOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHUBEpPCAJIbHBIMHA yueOHbIMH Mo3HaABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JelcTBUSI:

CaMOCTOSITeTbHO  (OPMYyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM U YCTAHABIMBATh UX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€NYKTUBHBIC, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB U XUMHUYECKHUX
pEeaKLunii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U MPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIlecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMynaupoBaTh
0000IIIEHUS U BBIBOBI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOCKTHOM
JEATEeIIbHOCTH, TMPOSBISITH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIMTepaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHbIC TMOCOOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UH(MOPMAIMIO PA3IMYHBIX BUAOB U (POpM
MpECTaBIICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW IJis BBINOJHEHUS YYEOHBIX  3amad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMM U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYI0  (GOpMy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMmbl, TAOJIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgJajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1efiCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPENIOKCHHOHN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIlMEel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoekTa u (hopMyarpoBaTh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIIUN B
X0J1e 00CYKIeHUSI 1 0OMeHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejiaraeéMblii aJIropuTt™M JAEUCTBUI MpHU
BBIMIOJJTHEHUH Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTPAKAIOT:

chOPMHPOBAHHOCTh  TMPEACTABICHUN O XHMHYECKOM  COCTaBIISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyina (pa3BEpHyTas M COKpallEHHAas), MOJb, MOJIApHas
mMacca, MOJIApHBIH OO0BEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKallMe COECIUHEHUs, MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpUSI CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXalnye B OCHOBE NOHUMAHWsS NPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTAaHABJIMBATh WX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME ITOHATHS MPH
ONMCAHNU COCTaBa, CTPOCHHUS U PEBPALCHUN OPTaHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMynl  OpraHMYECKMX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLuH,
M3TOTAaBIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BELIECTB I WUIKOCTPALIUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takxe NpUBOAUTH TPUBHAIBHbBIE
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BELIECTB (ITWJIEH, MPONWJIEH, AaleTHJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popmanblaerus, aueTalibIerua, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
dpyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

Cc(OPMUPOBAHHOCTh YMEHHSI ONpPENESATh BHJbI XUMHYECKOW CBSI3M B
OpPTraHUYECKUX COCNUHEHUSAX (OJIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH30J7, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsi U YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmas, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NTPHUPOAHBIM Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIUMCICHUS TIO0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOJIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAaHWW 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUs, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U J1abOpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSIMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBINOJIHATh XUMHUYECKUM
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMHU OPraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpeBaHWUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHUEM, WPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKucCH YPAaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY>KAIOLIEH MPUPOIHON Cpelbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEJAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCECKUX SBJICHUA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOlIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpa, POJU XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUW AJIEMEHT, aToM, M30Tom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAS, METAJUTMUECKas, BOJIOPOJIHAS ), KpUCTAJTMYECKAs PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
AJICKTPOJIUTHYECKAS JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTHYECKOU AMCCOLMAlMH, nepuoanueckud 3akoH [. M. Menpaeneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCIIOJIB30BAHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME ITOHATHS NPH
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  peakLui,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs ), XapakTep Cpebl B BOAHBIX PacTBOpPaX HEOPraHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI IEPUOIUYECKOr0 3aKoHa [l
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOINLYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHnpneneeBa, vcnoib3ys NOHATUA «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
110 nepuoaaM u rpynnam llepuoanueckon cuctembl XuMHYECKUX d1eMeHTOB [l. 1.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XMMHYECKHME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 00paTUMOCTH
pEeaKlnH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBAs
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA,



C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJAUTH PEAKIHUH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacKpbhiBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABIECHUS AJIEKTPOHHOTIO OanaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3au4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiictBus (npunHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTb XHWMHUYECKHE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTBI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYHMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACcChl BEIIECTBA WIH 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((deKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUHUSMHU MO BBIMOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE CpEeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metaey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aAHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHeT u Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
I1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATETLHOCTH B IIEJISIX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHocoObl YMEHBIICHUS |
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCECKUX SIBJICHUIA;

JUISE CJICTIBIX H  CJIA0OBHIANIMX OOYyYaroONIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HadueHui JI. Bpaiins ns 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
HaunmeHoBaHue
Ne DJIeKTpPOHHbIe (LM (POBHIe)
pa3iesioB U TeM
n/n KounuecTBo yacos o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMmbl
IIpakTHYeckue

Bcero  KonTpoJbHbIe padoThl
padoThI

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH

IIpeamer
OpraHUYeCKON XUMHUH. http://school-
11 Teopus crpoeHus 3 0 0 collection.edu.ru/catalog/res/bedOb6ad-
' OpraHUYECKHX 8cff-11db-b606-
coenmuHEeHUH A. M. 0800200c9a66/?interface=catalog
byrneposa
Hroro no paszneny 3
Pa3nea 2. Yriesogopoasbl
TpesienbHbre http://school-
721 CBOIODOLLL ) 0 0 collection.edu.ru/catalog/res/0abb6276-
' YHICBOOPOA 4185-11db-b0de-
aJIKaHbI 0800200c9a66/?interface=catalog
Henpenensubie
YII1€BOOOPOIBL: https://yandex.ru/video/preview/1066264466935320512 1 ?text=HenpeaenbHbie%20yrieBo 10
2.2 AJIKCHBI, 6 0 1 ponei%20Buzeo path=yandex search parent-reqid=1693899001700429-
aJKaIMeHEl, 6300320894853320190-balancer-17leveler-kubr-yp-vla-142-BAL-3395 from_type=vast
AJIKUHBI

2.3 Apomarnyeckue 2 0 0 https://yandex.ru/video/preview/318268537998959988 1 ?text=apomarudeckne%20yrieBono




YII€BOAOPOIbI ponb1%20Buaeo path=yandex search parent-reqid=1693899065816200-
7373511528443139846-balancer-171leveler-kubr-yp-sas-9-BAL-1846 from_type=vast
has_translations_incut=1

[Ipuponueie
UCTOYHUKHA https://yandex.ru/video/preview/7124124488997463699?text=npupoanbie%20ucTouHnKN %20y
2.4  yriaeBoaopoJ/ioB 3 1 0 r1eB010po10B%20Bue0 path=yandex_search parent-reqid=1693899130902487-
U UX 17422063476852591207-balancer-17leveler-kubr-yp-sas-77-BAL-6682 from_type=vast
nepepadoTka
Hroro no pazgeny 13

Pa3znen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

https://yandex.ru/video/preview/12692555317881916955?text=cnuptei%20de
HoJb1%20Buzeo path=yandex_search parent-reqid=1693899177681350-

3.1 Cruptet. Oeron 3 0 0 5132023335872125503-balancer-17leveler-kubr-yp-sas-5-BAL-5308
from type=vast has translations incut=1
ATbICTHIEI https://yand /video/preview/550914
32 KapOoHOBBIE KHCITOTHI. 7 0 1 DOV AL, UVICCOTDIEVIE

4629251409301
CrnoxHbie 3¢upsl

https://yandex.ru/video/preview/6810409032067340632?suggest reqid=30917301416705783
2994038745049166 text=yriaesoapr+xumusg+10

3.3 VrneBoasl 3 1 0

Hroro no pazgeny 13

Pa3nes 4. A3oTcoaepskamue OpraHu4ecKue coeJuHEeHH

41 AMUHBI. 3 0 0 https://yandex.ru/video/preview/138598
' AMUHOKHUCIIOTHL. benku 10462238844541
Hroro no pazneny 3

Paspnen S. BeicokomMoJieKy IsIpHbIe COeIMHEHUS

[Tnactmaccel. Kayayku. ) 0 0 https://yandex.ru/video/preview/962759
Bonoxkna 7229570822909

5.1



Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



11 KJIACC

Ne HaumeHnoBaHue pa3jesioB u DJIeKTpPOHHbIe (LM (POBbIe)
n/n TeM NPOrpaMmbl KoummyecrBo yacoB o0pa3oBaTe/bHbIE PeCcypchl
Bce IIpakTHYeckue
KonTpoJsbHbie padoThl
ro padoThI

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHU

CTpOCHI/Ie aTOMOB.

[lepuoauueckuii 3aKoH U ) )
https://yandex.ru/video/preview/16839818287313386

1.1 [lepuoauueckas cucrema 3 0 0 179
XUMHYECKHX 31eMeHTOoB /1. H. T
Menneneena
10 CTpoeHue BellecTBa. 4 0 https://yandex.ru/video/preview/16737552244544077
) Muoroo0pasue BEEeCTB 768
1. XUMHYECKHA 6 | | https://yandex.ru/video/preview/993337593789735523?tmpl version=releases%2Ffrontend%2Fvideo%2Fv1.
3 € peaxIuu 1175.0%238176092b1729099818a461470f6d43650cb5f794
Hroro no paszneny 13

Pa3nen 2. Heoprannuyeckasi Xumust

2. M 6 0 1 https://yandex.ru/video/preview/4922585930453281656?tmpl version=releases%2Ffrontend%2Fvideo%2Fv1.1
1 CTAILIb! 175.0%238176092b17290998 18246 1470f6d43650cb5794
2. Hemerann 9 1 https://yandex.ru/video/preview/18074922878032924915?tmpl version=releases%2Ffrontend%2Fvideo%2Fv
2 BbI 1.1175.0%238176092b1729099818a461470f6d43650cb5£794
CBs13b Heopra ec
)3 BSI3b HEOPTaHMYECKUX U 5 0 0
OPraHNUYEeCKHUX BEIIECTB
Hroro no pasgeny 17

Pa3zngena 3. XumMus U ;KM3HL



https://yandex.ru/video/preview/76995033499612295
7

3.1 XUMHUSA 1 KA3HDb 4 0 0

Hroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2 3






IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
DJIEeKTPOHH
ble
Jara o
ungposbie
Ne n/m Tema ypoka usyue P
KoumnuectBo yacos oOpa3oBare
HUS
JIbHbIE
pecypchl
KonTpoan
Bceero HbIE IpakTnyeckne padoThl
padoThI
IIpeamer
OpraHUYEeCcKO

https://yandex.ru/video/preview/54448565502698304407?suggest reqid=3
1 0 0 04.09.2023 09173014167057832950938923617550
text=opeaMeT+topraunyeckon+xumun+1(0+xmacc

1 Xumuu, eé

BO3HHUKHOBCH

ue, pa3BUTHE
Y 3HaYCHHE

Teopus crpoeHus
OPraHUYECKHX COCTUHEHUN A.

M. BytiepoBa, eé OCHOBHBIE ! 0 0 11.09.
2023

MOJIOKCHUS

IIpencrasienue o

KI1acCU(pUKAIUN

OpPraHUYeCKHX BEIICCTB.

HIZ)MeHKnaTypa B I 0 0 18.09.
2023

(cucremaTnyeckas) u
TPUBHAJIBHBIC HA3BAHHUA



10

11

OpTraHU4YC€CKUX BEIICCTB

AJKaHBI: COCTaB U CTPOCHUCE,
TOMOJIOTHYECKHUI paa

MeraH u 3TaH — NpoCTEUIINE
MPEACTaBUTENMN AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTUIICH U IMPONUJICH —
HpOCTGﬁIHHC npeaACTaBUTCIIN
AJIKCHOB

[TpakTuueckast paborta No 1.
«[Tony4yenuie sTuICHA U
M3Y4YEHUE €ro CBOMCTB)

Anxanuensl. byraguen-1,3 u
MeTunoyraaueH-1,3.
[TosryueHne CUHTETHYECKOTO
Kay4yKa U pEe3UHbI

AJIKVMHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PS/I.
AneTuieH — MpocTenInM
IIPEICTaBUTEND aJTKUHOB

Brrunciienus mo ypaBHEHHIO

XUMHYECKON peaKiuu

25.09.

2023

02.10.

2023

09.10.

2023

16.10.

2023

23.10.

2023

06.11.
2023

13.11.
2023

20.11.
2023

https://yandex.ru/video/previ
ew/2784585699530581030

https://yandex.ru/video/previ
ew/2494983250144477269

https://yandex.ru/video/preview
/17748623242027916134

https://yandex.ru/video/preview
/16516857496104826673
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13

14

15

16

17

18

19

20

Apenbl: 6€H3011 ¥ TOIYOII.
TOKCHYHOCTH apEHOB

I'enernueckas cBA3b Yrii€BoaopoaosB,
IIpHUHaJJIC)KaIUX K Pa3IMYHbIM
KJlacCaM

[IpupoiHBIE UICTOYHUKHU
YIJI€BOIOPOAOB: IPUPOAHBIN Ia3 U
NIONyTHBIE HEPTSHbIE ra3bl, HeYTH U
HIPOAYKTHI €€ nepepaboTKu
[IpupoHBIE UICTOYHUKHU
YIJIEBOJOPOOB: IPUPOIAHBIN a3 U
MOMyTHBIE HE(PTSAHBIE ra3bl, He)Th
U IIPOJIKTHI €€ IepepaboTKU

Kontposnbnas pabota mo pazaeny
«YTneBoaopoab»

Hpe)IeJ'II)HBIC OAHOATOMHBIC CIIMPTHI:

MCTaHOJI U OTaHOJI. BOI[OpOI[HaSI CBA3b

MHoroatoMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TTIMICPUH

@DeHOI: CTPOEHUE MOJIEKYJIBI,
(bu3nuecKrue 1 XUMUYECKHEe
CBOICTBA, IPUMEHEHUE
Anbaeruabl: GopManbaerua u
areTaabJaeTHI. ANeTOH

0

27.11.
2023

04.12.
2023

11.12.
2023

18.12.
2023

25.12.
2023

08.01.
2024

15.01.
2024

22.01.
2024

29.01.

https://yandex.ru/video/previ
ew/7124124488997463699

https://yandex.ru/video/previ
ew/1579377234415801920

https://yandex.ru/video/previ
ew/8868365590338984606
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22

23

24

25

26

27

28

29

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U

YKCyCHas

[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

CreapuHOBas U OJICMHOBAsI
KHCJIOTHI, KaK MPEACTaBUTCIIN
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

Mpl1a KaK COJIX BBICHIMX Kap6OHOBbIX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe

Crnoxuble 3(Upbl KaK MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CIIOHBIX 3(pUpOB

JKupsr: runponns, NpuMeHEHHE,
Ouosiornyeckas poJib KHUPOB

VYTrieBoibl: cocTaB, KiIacCU(pUKAIHS.
Baxxnerime npencraBuTeNu: rioK03a,
¢bpykTo3a, caxaposa

Kpaxman u nemironosa kak
MIPUPOJIHBIE MTOJTUMEPBI

KonrtponbHas pabota no pasaeny
«Kucnopoaconepxaiine opraHuuecKue
COEIMHEHUS»

2024

05.02.
2024

12.02.
2024

19.02.
2024

26.02.
2024

04.03.
2024

11.03.
2024

18.03.
2024

25.03.
2024

01.04.
2024

https://yandex.ru/video/previ
ew/1520514958042967735

https://yandex.ru/video/preview
/16971316104746716732




30

31

32

33

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

AMMHBI: METUJIAMUH U
AHUJINH

AMUHOKHUCIIOTHI Kak aM(OTepHbIE
OpraHUYEeCKUEe COCTUHEHUS, UX
Ouosnoruueckoe 3HadeHue. [lentuab

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

OcHOBHbIE OHATUSA XUMHH
BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

OcHoBHBIC MCTOJBI CHHTC3a

BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ.

[InacTmaccel, KaydyKkH, BOJJOKHA

34

0

08.04.
2024

https://yandex.ru/video/preview
/14489499089170357125

15.04.
2024

22.04.
2024

https://yandex.ru/video/previ
ew/7163232939251972466

29.04.
2024

06.05.
2024



11 KJIACC

Ne

wn Tema ypoka

Bcer Konrpoasn  IIpakTHyeckue

0 ble padoThI padoTsbI

XUMUYECKHUI IJTIEMEHT. ATOM.

DneKTpoHHas KOH(QUTYpaLUs aTOMOB !
Ilepuonuueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /I, M. |

MenneneeBa, UX CBS3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
XUMHUYCCKUX DJICMCHTOB U UX
COEIMHEHMH 10 IPyIIIaM U IIEPUOJIAM.
3Ha4YeHNnEe TIEPUOTMIECKOTO 3aKOHA
CUCTEeMbI XUMHUYECKUX d7eMeHTOB J[. 1.
MenzeneeBa B pa3BUTHH HAYKU

Crpoenue BemecTBa. XUMHYECKast
CB#I3b, €€ BUJIBI; MEXaHU3MBI
00pa3zoBaHMs KOBAJEHTHOM CBSI3H.
Bonoponnas cBs3b

BanenTtHocCTb.
DNeKTpoOTpUIaTeTbHOCTh. CTEneHb

KoauuecTBO 4acoB

0 0
0 0
0 0
0 0
0 0

Jlara
U3YYeHUs

04.09.2023

11.09.2023

18.09.2023

25.09.2023

02.10.2023

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbI
e pecypchbl

https://yandex.ru/video/preview/30030149656332
37006

https://yandex.ru/video/preview/30030149656332
37007

https://yandex.ru/video/preview/51279677476596
63718
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11

12

okucnenus. BemecTBa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOT'O
CTPOCHUS

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HctunHbIC N KOJIJIONIHBIC paCTBOPBLI.
MaccoBas A0JI1 BEIIECTBA B paCTBOPEC

Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4YeCKUX COCTUHECHUI.
['eneTnyeckas cBs3b HEOPraHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

Knaccuukanms XuMUYeCKUX peaKiui
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHHSI MACCHI
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALCHNS] DHEPTUU IIPU
XUMHUYECKHUX PEaKLUAX

CKopocCTh peaKIu.
OOpaTumbie peaKIIui.
XUMHYECKOE
paBHOBeECHE

[IpakTuueckas pabora Ne 1.
«BnusHue pa3nnyHbIX (HaKTOPOB HA
CKOPOCTh XUMUYECKOI peaKIiim»

DIIEKTPOJUTHYECKAS JUCCOIALIHS.
[ToHsiTHE O BOAOPOJHOM MTOKA3aTelIe
(pH) pactBopa. Peakiiuu noHHoro
obMeHa. ['uaponus opranndeckux u
HEOPraHUYECKUX BELIECTB

OKHUCITUTENBHO-

09.10.2023

16.10.2023

23.10.2023

06.11.2023

13.11.2023

20.11.2023

27.11.2023

https://yandex.ru/video/preview/15447164466480
354380

https://yandex.ru/video/preview/18174426367388
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14

15

16

17

18

19

20

BOCCTAHOBUTEIILHBIC PEAKIIUH.
[TonsiTre 06 AMEKTPOIIH3E
pacIuIaBOB M PacTBOPOB COJICH

KonTponbhas pabota no paszueny
«Teopernyeckue OCHOBBI XUMHI

MeTtamisl, uX IOJIOKEHHE B
Ilepuonnueckoi cucreme
XUMHYECKHX 3eMeHToB /1. H.
MenaeneeBa 1 0COOEHHOCTH
cTpoeHust atoMoB. O0mIIe
(bu3MYEeCKre CBONCTBA METAJLIIOB

CruiaBbl METAIJIOB.
DIIEKTPOXUMHUYECKUH Psif
HaIpsHKEHUH METaIOB

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJIJIOB (HATpUM, KaJuii,
KaJIbIIWA, MarHui, aIFIOMUHAN) U UX
COE€IUHEHHUI

XUMHYECKUE CBOMCTBA XpoMma,
MeIU U UX COSIUHEHNHU

XHUMHYECKHE CBOMCTBA IIMHKA,
JKeje3a U UX COeIMHEHUHN

[TpakTrueckast padorta Ne 2.
"Pemnienne sKCriepuMEHTAIbHBIX
3a1a4 1o teme «Metamib»"
Hewmerainibl, MX 1mosioxkeHHe B
Ilepnonnueckoi cucreme
XUMHYECKHX 3y1eMeHToB J[. 1.

04.12.2023

11.12.2023

18.12.2023

25.12.2023

08.01.2024

15.01.2024

22.01.2024

29.01.2024

335709

https://yandex.ru/video/preview/15981067406531

931645



21

22

23

24

25

26

27

28

29

MenneneeBa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB

®du3nyecKue CBOMCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETAJUIOB (Ha mpumepe
KHCJIOPOJIa, cephl, pocdopa u
yriepojia)

XYMUYECKUE CBOWCTBA I'aJIOTEHOB,
CEepPbI M UX COCTUHEHHM

XuMH4YecKHe CBOMCTBA a30Ta,
docodpa 1 UX coeTMHCHUN

XHUMHUYECKHE CBOMCTBA yriepoaa,
KpEMHUA U UX COGI[PIHCHI/IIZ

[TpumeHeHne BaxHEHIINX
HEMETAJJIOB U UX COeIUHEHUN

O00011eHNEe U CUCTEMATU3ALIS
3HAHUH 110 Teme «HeMeTanabe.
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PeaKuui u
TEPMOXUMHYECKUE PACUETHI

[IpakTuueckas pabora Ne 3.
«Pemenne sKcrepuMeHTaIbHbIX
3aja4 mo reme "Hemeramier"y
KonTponsHas pabora mo Temam
«Mertame» 1 «HeMeTanae)

Heopr AHUYCCKHUC U OPTaHNUYCCKUC
KHUCJIOTHI. HCOpF AHUYCCKHUC U
OpTraHU4YC€CKUC OCHOBAHUA

05.02.2024

12.02.2024

19.02.2024

26.02.2024

04.03.2024

11.03.2024

18.03.2024

25.03.2024

01.04.2024

https://yandex.ru/video/preview/14986846884452
315375

https://yandex.ru/video/preview/15828041547585
044844

https://yandex.ru/video/preview/38214387481475
92452




30

31

32

33

34

35

AMdoTepHbIe HEOPraHUYECKUE U
OPraHUYECKHUE COCTUHEHUS.
I'emeTnyeckas cBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BCIIIECTB

Ponp xumum B obecnieueHuH
JKOJIOTUYECKOH, IHEPIeTUYECKON U
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
MEIULIIHBI

[TpencraBnenus 06 oOmMUX
HAYYHBIX TMPUHIUTIAX
MIPOMBIIIJICHHOTO TTOJTY4SHUS
Ba)XKHEUIIINX BEIIECTB

YenoBek B MHUPC BCIICCTB U
MaTCpraioB

XHMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

08.04.2024

15.04.2024

22.04.2024

29.04.2024

06.05.2024

06.05.2024

3






YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBIO «IPODA»; AkinmonepHoe o0mectBo «M31aTenbcTBO
«IIpocsemenue»

* Xumus, 11 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocsenienne»

* Xumusi, 10-11 xknaccwsl/ XKypun A.A., Akiinoneprnoe o0iectBo «M3aaTenbeTBo
«IIpocBemienue»

* Xumus, 11 xknacc/ Pymzutuc I'.E., ®enpnaman @.I°., AkiinonepHoe 001IeCcTBO

«M3parenbctBo «lIpocBenienne»






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 709346372946738420135056007448981155039651512605
Bnapgeney MaHbwwHa MpuHa CepreesHa

OeicTevTened C 08.06.2023 no 07.06.2024



http://www.tcpdf.org

		2023-11-06T22:12:21+0500




