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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTENbHONW MPOrPaMMbl CpeAHEro o00IIero o0pa3oBaHMUS
(®OIT  COO), npencraBneHHbIXx B DefepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COQO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peanu3yOMUX OCHOBHBIE O00pa3oOBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJNOXKeHHW «CTparerum pasBUTHS BOcCHUTaHuUA B Poccuiickon
®enepauuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONPENEICHUIO
oOuieil ctparernu oOydeHus, BOCIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHble ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBaHUM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CIYXKWAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, NPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB IIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YellOBeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHON cpene. Peanusyercss xumMuyeckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHusl CpeACTBAMH y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IOCTPOCHHE KOTOPOrO ONpENESICHbl B
nmporpaMme 10 XUMHU € YY4ETOM CHenu(PuKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TakXKe C y4ETOM
oOlMX 1efaed M MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyro posib B
COBPEMEHHOW IIMBMIIM3AINH, B CO3/JaHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (pOpMUPYETCS] B XMMUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMHU, XHMMS CTAJIA
HEOTHEMIIEMOM YaCThI0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda MU KU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHass XHMMHSA KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBbSL.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOoOXOIUMYI0 MM [ BbIpaOOTKM  MHMPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJKCHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XuUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIass MU HeopraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OpraHn4YecKou Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUU IPU HW3yYCHUH
npeaMera o0OecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOrooopasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMHus» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuala u 0O0ycCJOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHNN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKMX M DIJIEKTPOHHBIX
OpeICcTaBlICHUd O CTpoeHMu BenlecTB. CBeaeHHs 00 H3ydaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHMM IIOJy4YarOT pPa3BUTHE
c(hOpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00IIEro 00pa3oBaHUs MEePBOHAYAIbHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[Ton HOBBIM yriOM 3peHHs B mOpeamere «XuUMHUS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl HM3YYEHHbIH Ha YpPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD) 00yYarolMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaromiei 10 00bACHSIOMEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBAX W NMPUMEHEHHMH, & TAKKE O XMMHUYECKUX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JpYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESTEIIbBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUIeHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMMXCA MHPOBO33PEHYECKONM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHUYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUWA IIyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMI MEXIy HOBBIMH (aKTaMd U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTHUYECKUX NpodiieMm, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIIUTAHMS, PAa3BUTUSA U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE NPOrpPaMMOM IO XUMHUU TOJAXOJbl K OIPEACIICHUIO
COJEp)KaHUSI M MOCTPOEHUS TNpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, UMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMyYHBIX BHJIOB JCSATENIBHOCTH: pEUIeHHs] NpoOsieM, IOHCKa, aHalu3a M
00paboTku MH(pOpMALIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEJAHETO 001Iero 00pa3oBaHus, PU ONPEICTICHUN
COJIepKaTeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HampaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKOM HAyKHd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS TAKOM MOJAXOJ K ONPENENICHUIO LEeNed U3y4eHHs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHUS TJIaBHBIMU LIEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisItOTCA:

e (opmMupoBaHHE CHCTEMbl XHMHUYECKMX 3HAHMM Kak  Ba)KHEHIIeH
COCTABJIIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOHU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIICCTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHS
YMEHUM OpUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SBJICHMM,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, copeprkaTesibHas XapaKTepUCTHKA IIeJiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTemeHH OTAAETCs  MPEeAnOYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp)KaHus OOyueHHus, OPHUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIIAaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHSIMH aKTUBHOTO TMOJIyYC€HHUs 3HAHUI U MPUMEHEHHS WX B PEATbHON >KU3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3TUM mnpu U3Y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKE LENH U 33J]a4H, KaK:

amanraiusi 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIJICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre y OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIECTCHIIN), WMEIONINX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IUYHBIX BHJIIOB
NeATEeILHOCTH: PENICHHs MpoOJeM, MorcKa, aHanu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX i TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C TMO3UIUI
HKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CHIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBHH C KHU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJIECHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXKHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 30pPOBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

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

OO111e€ Ynca0 4acoB, OTBEAEHHBIX VISl U3YUEHHUS] XUMUU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COJAEPXKXAHUE OBYUEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl M3YYEHMsSI BEIIECTB M HMX IIPEBPAILCHHIA:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILIEHUIO OPraHUYECKUX BEIIECTB
py HarpeBaHuu (TJIaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTWUYECKH psa. MetaH U 3TaH —
NpPOCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMeIlleHusT M TOPEHHMs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMM, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: OytamueH-1,3 u metmwnOytaguen-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINKA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE HU
XUMUYECKHE CBOMCTBA (pEaklMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
TOPEHMSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUEHUE U MPUMEHEHHE. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIIMH K
pa3IMyYHBIM KJIaccaM.

[IpyponHblE HMCTOYHMKHU YIJIEBOAOPOAOB. IIpuponmHBIi Tra3 W IONMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnaenue. CrnocoObl nepepadOTKu HEPTH:
MEPEroHKa, KPEeKUHT (TePMUYECKUU, KATaUTUYECKUN), TUpoiu3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €r0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHME C O0Opa3lamMu IlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMU
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOT€HOMPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITHUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue M XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETajllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJIa U 3TaHOJIa Ha OPraHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U 3TUIICHTJIUKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne Gpenomna.

Anpperunpl U kemouwvl. DPOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHUS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), IOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue Uil Kjacca KUCIOT, PEaKIHs 3TeprU(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIOT. Mblia KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEUCTBHE.

Crnoxuple 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb XKHUPOB.



YrneBonmpl:  cocTtaB, KiacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJICKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonorunyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  Pu3Nyeckue W XUMHYECKHE CBOWCTBAa Kpaxmana (THUApOJIU3,
KayeCTBEHHAs peakLus C HOJOM).

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
NPOBEICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHOUPTOB (B3aMMOJEICTBHE TIJIMLEPUHA C
runpokcusiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3ammopeicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCJIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MM IMPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XUMHUYECKHME CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
HOJIMMEPU3ALIUS U ITOJIMKOHACHCAIHSL.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanns MeXIpeIMETHBIX CBA3EH NPHU U3YYEHUH OPTaHMYECKON XMMHU B
10 kiacce OCYHIECTBISIETCS YEpEe3 MCIIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAyYHbBIX MOHATHM, TaK U NOHSITHH, SBISIOMIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOICHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBA, (PU3NUECKUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorusa: MNHIIEBbIE MPOAYKTHl, OCHOBBI PpPAalMOHAIBHOTO MUTAHUS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUI 3IeMeHT. AToM. Sapo aroma, H30TONBI. ODJIEKTPOHHAs
000J10UKa. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH u [leproanyeckas cucrtemMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MepUOIUYECKOTO 3aKoHA U [lepuoguyeckoil cucTeMbl
xuMmudeckux aieMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYINaM H TEpUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBII U JOHOPHO-
aKuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPULIATENBHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJIpPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COCIUHEHHNN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. [eHeTuyecKkas CBSI3b HEOPraHWYECKHWX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAHEHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposuTuueckas nuccounanusi. CuibHbIe U caadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaementos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNied KPUCTAUIMUYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUH HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (GakTOpOB HA CKOPOCTh
XAMHUYECKON pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HMCIIOIb30BAHUEM IOHSATHUSI «MACCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxenne HemetaiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
®u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJNIOB (TajoreHOB, CEphbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUUH  (OKCHIOB,
KHUCJIOPOJCOJIEPAKAITUX KUCIOT, BOJAOPOJAHBIX COCAMHEHUN).

[IpyMeHeHnEe Ba)XHENIIMX HEMETAIUIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [leprognueckoi cucremMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OObmue cnocoObl moayyeHus: MeTayioB. [IpumMeHeHne MeTauioB B OBITY |
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl ¥ CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJMIOJEHWE U OINKUCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PAcTBOpaMU
KHUCJIOT U IeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel mMacchl BemiecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJHMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OecCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BEIIECTB M MAaTE€pPUAOB: BAXKHEWILIME CTPOUTEIbHbBIE
MaTepuayibl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpPacKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yI0OpeHwUsI.

XUMHST W 30pOBbE YEJIOBEKA: IMpaBUJIa HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBOM XUMUU
B NOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeaMETHBIX CBA3€H TNpU  W3YYECHUH OOmeH W
HEOpraHu4yeckol XxumMuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOLIMX ECTECTBEHHO-HAYYHBIX TOHSTHH, TakKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [UKJIA.

OO1ue ecTeCTBEHHO-HAyYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



duzuka: MaTepus, IHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKocHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUATIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCSL TPOTPaMM CpPEIHEro oOlEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIETro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4K1€ MOTUBAIIMK K O0YyUEHHUIO;

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

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

HaJIMYKUE MTPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAaHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00yJaroIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MOpeaMeTa «XUMHSD OTPAKAOT
c(OpPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
OoOy4YaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

OCO3HaHUs 00YYAIOIIMMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K IPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAJIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHUBOB B IOJIYYEHUU M TOCIEOYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHbIE C XMMUYECKUMU SIBICHUAMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IOCTYIIKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DU3UUYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOMoieHus TpaBuil 0Oe30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallMAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4e€OHO-HMCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ady
COLIMAJIbHON HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO0 MPOGECCHuil pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 10 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaJIbHOM TpacKTOPHUU
oOpa3oBanus, Oyayuied mnpodeccun M pean3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCOO0pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUS TJIO0ATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIs
pelIeHus. BOIIPOCOB PAIMOHAIBLHOTO IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
MPUPOIHON Cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMUECKOTO MBILLICHUS, S9KOJIOITHYECKON KYJIbTYPHI,
OIIbITa JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbopMHpPOBaHUN PAIMOHATBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKPYXKArOIIeM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIrETUUYECKOU, IUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUeHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIC 3aKITIOUCHUS 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 UCCIIET0BATENbCKON e TENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUI0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM

JESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4YaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IIeHayYHbIe TOHSATHUS, OTpakKaIoUUe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIeHNEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWCTBUs (TO3HABaTEIbHbIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMAIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSA M YHUBEPCAIbHBIC YYCOHbBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA yueOHbIMH NMo3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKHe JeCTBUSI:

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

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMU NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUA M YCTAHABIMBATh HMX B3aUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIIUE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHWS W KPUTEpUH IS KIAacCU(HUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTUBHBIC, IO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTU W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuy — TMPpU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BELIECTB U XUMHUYECKHUX
pEeaKLHnii;

bopMyIMpOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  IMPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JEATEeIIbHOCTH, MPOSBIISTHL CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOUCKY METOJOB PEIICHUsI TMPAKTUYECKUX 3ajay, MNPUMEHEHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaumeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHMKAX WHoOpMau (HAy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanu3upoBaTh WUH(MOPMAILMIO PA3IMYHBIX BHIOB U (QOpM
MpEeACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA Y4YEOHBIX 3a1ady
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XMMHUYECKON HH(OpMAIMel: MPUMEHATh MEXIpeAMeTHble ((du3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyJibl, a00peBUATYpbl, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIora U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPH BBIOJIHEHUN
XUMHUYECKOT0 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO mpoekTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIEAOBAHMN MYTEM COTJIACOBAHMS TO3UIUI B
X0J1e 00CYK/IeHUSI 1 0OMEHa MHCHHUSIMH.

OBgilaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NeSITENIbHOCTh, OMpeenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOAMMOCTA KOPPEKTHUPOBATh MpejiaraéMblii aaroput™m ACHCTBUN mNpu
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM TMOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHaJn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHs»
OTPAKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHPA, POJIM XUMHHM B TO3HAHHM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHUS W KyJbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHUSI MPAKTUYECKUX 3a1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIIAE MOHATHS (XMUMHYECKHI DJIEMEHT, aTroM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass U COKpaul€HHAs), MOJb, MOJSpHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CcKeneT, (yHKUMOHAlbHAs TpyMIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN PAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalle COECIUHEHUs, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAHUM BaXHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA IPHU
ONMCAHNHU COCTaBa, CTPOCHHUSI U MPEBPALICHUN OPTaHUYECKUX COEAUHEHNN;

C()OPMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dbopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJ OPTaHUYECKHX BEHIECTB JUISI WIUIKOCTPALUHA HMX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHAaBIUBATh MPHUHAJICKHOCTb HM3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alEeTUJIEH,
STUJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblerul, aueTalnbIeru, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENCNSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKECHUSI TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
dbu3nueckue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTaBUTENICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWICH, aleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ITAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHl, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HE(pTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU WU
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUW 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOJIt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJCIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOoCy/Iol U J1TabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBwia OoOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYCCKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, MOJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIMU OPraHuYECKHUX
BEIIECTB, JCHATYypalusi OCIKOB NMPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHMEM, TMPEACTABISATh PpPE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKMCH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS HA >KMBBIC OPTaHU3MBI OMPEACIEHHBIX OPTaHUYIECKHIX
BEIeCTB, TOHUMasi cMbici Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YelI0BeKa;

JUISE 00Y4aroNIMuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHWS OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEIIECTB U
XUMHYECKUX SBIICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy:.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas u HeopraHudeckas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAapTUHBI MHpa, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS peIIeHUS TPAKTHIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOTIOJIATAIOIIME TOHATHS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
AJICKTPOJIUTUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBICHUM, (PAKTOJOTUUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHHUH U 0€30MMaCHOM HCTOJb30BAHUM BOXKHEHIIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEILHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NMOHATUA IPHU
ONMCAaHNN HEOPTaHNYECKHUX BEIIECTB U UX IPEBPALLECHUN;

C()OPMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUHl XHMMUYECKUX pEakKLui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHbld TIa3, YIVIEKMCIbIM ra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c(pOpMUPOBAHHOCTh YMEHUI ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCAUHEHUAX PaA3IMYHOIO COCTaBa, BUJ XMUMHYECKOU
CBsA3M (KOBaJE€HTHAsl, MOHHAs, METANINYECKasl, BOJOPOJIHASA) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHasl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPraHWYECKHUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/Tpynie
COEJIMHEHU (IIPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCUIbl, OCHOBAHMUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPHIBATh CMBICII IEPUOINYECKOTO 3aKoHa [l
W. MenpneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh D3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xuMuueckux anemeHToB JI. M. MeHnneneeBa, MCHONB3ysS TOHATHS «S-, p-, d-
DIIEKTPOHHBIE opOuTanm, «QHEPreTHUYECKUE YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuojaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J1. U.
Menpeneena;

cOpPMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUUYECKUE PEAKLIUU IO
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHHs AJIEMEHTOB, 0OpaTUMOCTH
pEeaKlHH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMs 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIHero Bo3aeiicteus (npuHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHUYECKHE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHHH Ta3oB
IPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3¢ (dekTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCYJIOM W Ja0OpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENIEHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHa, KaueCTBEHHbIE pEaKIUu Ha cyibdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepUMEHTa B QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIUil U (HOpMYIUPOBaTh BBHIBOJBI HA OCHOBE
ATUX PE3YNIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHWMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBa MacCOBOMU
KOMMYHUKaIH, IHTEepHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA KUBBIC OPTraHU3MBbI ONPEICTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHocOoObl YMEHBIICHUS |
IPEIOTBPAIICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIOBEKa,

JUISE O0YYarONIUXCsS ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX IO3HAHUS BEIICCTB M
XUMHYECKUX SIBJICHUIA;

JUISL  CJICTIBIX W CJIA0OBHUIANIMX OOYyYarONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
P P P bubnuorexa [JOK
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
https://m.edsoo.ru/863ebale
M. bytneposa
Hroro no pazgeny 3
Pasnen 2. Yraesonopoast
2.1 [IpenenbHbIC YIIEeBOAOPOIbI — aJKaHbI 2
) Henpenenbable yrieBogopoasl: alKEHBI, 6 1 bubnmnoreka HOK
’ alIKaJVECHBI, aJJKMHBI https://m.edsoo.ru/863ebale
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 ) bubnmnorexa [JOK
' WX TepepadoTKa https://m.edsoo.ru/863ebale
Hroro no pazneny 13
Paszgea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubnunoreka LIOK
3.1 Cnuptel. ®enon 3
P https://m.edsoo.ru/863ebale
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 bu6muoreka [IOK
' CrnoxHbie 3¢upsl https://m.edsoo.ru/863ebale
3.3 VYrieBoanl 3 1



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

Hroro no pazneny

13

Pa3znen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

bubnunoreka LIOK
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 hitps-//m.cdsoo.rw/863cbale
Hroro no pazgeny 3
Pa3zaea S. BeicokoMoieKyJIsIpHbIE COeINHEHUS
bubnunoreka LIOK
5.1 I1 .K .B 2
JTACTMACCERL RAYHYIH. BOTOKHA https://m.edsoo.ru/863ebale
Htoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

ITOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

[Ipenmer oprannyeckoit
XHUMUH, €€
BO3HUKHOBEHHE,
pa3BUTHUE U 3HAYCHUE

https://resh.edu.ru/subject/lesson/6149/main/170400/

Teopus crpoeHus
OpraHuYeCKux
coequHeHuit A. M.
byrneposa, €€ OCHOBHBIE
IOJIO>KEHHUS

https://resh.edu.ru/subject/lesson/6149/main/170400/

[IpencraBnenue o
KJ1acCu(pUKaluu
OpPraHMYECKUX BEIIECTB.
Howmenxknarypa
(cucremaTuydeckasi) u
TPUBHAJIbHBIEC HA3BaHUS
OpPraHUYECKUX BEILECTB

"Knaccudukanys 1 HOMEHKJIaTypa OpraHuYecKuX
COCIMHEHU ...
www.youtube.com » watch

AJKaHBI: COCTaB U
CTPOCHHUE,
TOMOJIOTUYECKUH P

https://resh.edu.ru/subject/lesson/61https://vk.com/video-
130001791 45623902551/main/150012/

Meran u 3TaH —
MPOCTEUIIINE
MIPEACTABUTEH AIKAHOB



https://resh.edu.ru/subject/lesson/6149/main/170400/

AJIKEHBI: COCTaB U
CTpOEHHE, CBOMCTBA

https://resh.edu.ru/subject/lesson/5412/main/212567/

10

11

12

OTUJIEH U IPOIUIEH —
IIPOCTEUILINE
IIPEICTaBUTENN aJIKEHOB

ITpakTnyeckas pabora
Ne 1. «Ilony4yenue
STWJIEHA U U3yYEHUE €T0
CBOMCTB»

Anxanuensl. byraguen-
1,3 u meTunOyTaaueH-
1,3. ITonyuenue
CUHTETHYECKOTO
Kay4IyKa U pe3WHBI

AJIKMHBI: COCTaB H
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKHUH PSIII.
AneTunesn —
MPOCTEUILIHI
MPE/ICTABUTEIb ATKHHOB

Brruncnenus mo
YPaBHEHUIO XUMUYECKOMN
peakuuu

Apensl: 6eH3011 U
Toxryol. TOKCHYHOCTh
apeHoB

https://resh.edu.ru/subject/lesson/6152/main/150853/

https://www.youtube.com/watch?v=1hMIIGwigNO

https://resh.edu.ru/subject/lesson/4775/main/150497/

13

T'enetnyeckas cBsI3b
yII€BOJ0OPO/IOB,
MpUHALJIEeKALINX K

https://www.youtube.com/watch?v=bXgl VcU9hBk




Pa3IMYHBIM KJaccam

14

[TpupoHbIE MCTOUHUKHU
YTJIEBOJIOPOOB:
IIPUPOJIHBIN ra3 u
MOITYTHBIE HEPTSIHBIE
rasbl, He)Th ¥ IPOAYKTHI
e€ mepepaboTKu

https://resh.edu.ru/subject/lesson/6148/main/170465/

15

[IpupoiHBIE UICTOYHUKHU
YTIIE€BONOPOOB:
IIPUPOJIHBIN ra3 u
MOITYTHBIE HEPTSIHBIE
rassl, He()Th ¥ IPOAYKTHI
e€ nepepaboTKH

https://resh.edu.ru/subject/lesson/6148/main/170465/

16

KonTponbHas padota no
paszneny
«YTIeBoaopoab»

17

18

19

IIpenenbubie
OJIHOATOMHBIE CIIUPTHI:
METaHOJI U 3TAHOJL.
Bonopoanas cBsizb
MHoOroaroMHbl€ CIUPTHI:
STUJICHTJIUKOJIb U
TJIAIICPUH

@DeHOo: CTpOoEHUE
MOJIEKYIbI, PU3NIECKUE
1 XUMHYECKIE CBOMCTBA,
IIPUMEHEHHE

https://resh.edu.ru/subject/lesson/4769/main/150554/
https://www.youtube.com/watch?v=QNigBCMHGI1E

https://resh.edu.ru/subject/lesson/4769/main/150554/

https://resh.edu.ru/subject/lesson/5727/main/150581/

20

ANbOEeTUIbL:
dbopManbaerua u

https://resh.edu.ru/subject/lesson/4776/main/150608/




areTainpaerng. Aueron

21

22

23

24

OIHOOCHOBHEIE
npezesibHbIC
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCYCHAsI

[IpakTnueckas pabora
Ne 2. «CBoiicTBa
pacTBopa yKCyCHOU
KHCIIOTBI)

CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI, KaK
MIPEJICTAaBUTENN BBICIIUX
KapOOHOBBIX KHUCJIOT

MpI1a KaK COJIU BBICHINX

KapOOHOBBIX KUCJIOT, UX
MoOIOIIee NeCTBUE

https://vk.com/video-130001791 456239031

https://uchi.ru/otvety/questions/dlya-otlichiya-
stearinovoy-kisloti-ot-oleinovoy-ispolzuyut

https://foxford.ru/wiki/himiya/myla-sms-soli-
karbonovyh-kislot

25

26

CnoxHble 3¢pupbl Kak
IIPOU3BOJIHBIE
KapOOHOBBIX KUCIIOT.
I'maponus CioXHBIX
3¢upoB

Kupsr: runponus,
IPUMEHEHHE,
Ouosiornyeckas poJib
KHPOB

https://resh.edu.ru/subject/lesson/5952/main/150635/

https://5drops.ru/blog/statya/gidroliz/

27

VrneBoasl: cocTas,
KJIaccupuKaIus.
Baxnueiimmue
MPEACTABUTEINH:

https://resh.edu.ru/subject/lesson/6150/main/150691/




TIII0K03a, PpyKTO3a,
caxaposa

28

29

30

31

32

33

Kpaxman u nemnonosa
KaK IIPUPOJHBIC
IIOJIUMEPHI

KonTponbnas pabora no
pazzmeny
«Kucnopoaconepxaiue
OpraHu4ecKre
COEAUHEHUS»

AMMHBI: METUJIAMHH U
AHUJINH

AMHHOKHCIIOTHI KaK
am(oTepHbIe
OpraHUYEeCcKUe
COCJIMHCHHS, UX
OHOJIOTHYECKOE
3HayeHue. IlenTuanl

benku kak nmpupoiHbIe
BBICOKOMOJIEKYJISIPHBIE
COETUHEHUS

OCHOBHBIE TTOHSTHUSA
XUMHAH
BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN

https://resh.edu.ru/subject/lesson/5413/main/150717/

12.1. Amunsl: CTpoeHHE, HOMEHKIIATYpa, U30MEpHS.
EID no ...
https://www.youtube.com > watch

https://resh.edu.ru/subject/lesson/4743/main/150746/

https://resh.edu.ru/subject/lesson/4743/main/150746/

34

OCHOBHBIE METOBI
CHHTE3A




BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUM.
[TnacTmacchel, KaydyKu,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. Xumus.10-11 KJIacc. bazoBsiit YPOBEHB: Y4EOHUK JUISL
obmeobpasoBarenbubix yupexaeHuii /O.C.I'abpuensa. -M.: IIpocemenue,
2023

3.Opranuyeckas XuMus B TECTAX, 3a/1ayax, ynpaxHeHusx. 10 ki. — 'abpuesnsin
0.C., Octpoymos U.I"., M.: JIpoda 2003-2005.

4. Tectol no xumuu: 10-i ki1.: k yueOnuky O.C.I'abpuensina u ap. «Xumusg. 10
ximacce» / M.A.Pg6os, P.B.Jluarko, E.FO.HeBckasg. — M.: «Ox3amen», 2006. —
158 c.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

I. Xumusa.10-11 KJ1acc. bazoBblii YPOBEHB: YICOHUK JUTSt
00111€00pa30BaTEIBLHBIX YUIPEKISHUMN /O.C.I"'abpuenss. -M.:
IIpocsemenne, 2023

2. Xumus. 10-11 xmacc. ba3zoBelii ypoBeHb. Metoaudeckoe mocoOue.
I'abpuensa Oner Cepreesuu, CnagkoB Cepreit AHaTOJILEBUY

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Xumwus u Kuzub — XXI Bek http:// www.hij.ru

2. Tazera «Xumus» U cauT s ydurtens «5 uay Ha ypoK XUMHUN»
http://him.1september.ru

3. ChemNet: noptayn QpyHIaMEHTATLHOIO XUMHUUECKOTO 00pa30BaHUS
http://www.chemnet.ru

4.  AJIXUMUK: caiit JI.FO. AnukGepoBoii http://www.alhimik.ru

5. OcHOBBI XMMHUHU: OOpa3oOBaTEIbHBIM CAUT ISl HIKOJbHUKOB M
CTyJIeHTOB http://www.hemi.nsu.ru

6. BuptyanpHas xumudeckas mkoia http://maratakm.narod.ru

7. 3aHuMarenbHas XUMUS: BCe 0 MeTauiax http://all-met.narod.ru

8.  Mup xumun http://chem.km.ru

9. Konnekuus «EcTecTBeHHOHAy4YHbIE DKCIIEPUMEHTBD):
xumus http://experiment.edu.ru

10. Xumus s BceX: WUIIOCTPUPOBAHHBIE MaTepuUalibl MO OOILEeH,
OpraHUYecKOil 1 HeOpraHuuecko xumuu http://school-sector.relarn.ru/nsm/

11. DnexkTpoHHas oubmorexa o XUMHUU u
texHukehttp://him. 1september.ru



https://www.google.com/url?q=http://www.hij.ru/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.chemnet.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.alhimik.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.hemi.nsu.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://maratakm.narod.ru/&sa=D&ust=1592150551653000
https://www.google.com/url?q=http://all-met.narod.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://chem.km.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://experiment.edu.ru/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm/&sa=D&ust=1592150551654000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551655000

12. Xumus: KOJIJIGKLII/IH MaTCpHaJIOB JIIA YUHUTCILA XUMHU:

TEMaTUYCCKHUE IUIaHBbI, ITPOBEPOYHBIC pPAOOTHI, MEIUa-ypOKH, MaTepHaIbl
oJmMIMazn. http://sysmanova.narod.ru

13.  Enunpie oOpa3oBaTenbHBIE PECYPCHI C cahta  www. school-
coolection.edu.ru (eaUHON KOJUIEKIIUK 00pa30BaTENbHBIX PECYPCOB)

14. VYueGHoe anekTpoHHOE M3nanue «BupTyanbHas gabopatopus» Xumus 8-
I 1xnacc

16. Xwumms  Xumuueckas Hayka W oOpasoBanue B  Poccum
http://www.chem.msu.su/rus


https://www.google.com/url?q=http://sysmanova.narod.ru/&sa=D&ust=1592150551655000
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