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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TONOXeHU «CTparernn pa3BUTHS BocnuTaHus B Poccuiickoi
Odeneparuu Ha niepuoy 10 2025 roga» (Pacmopsoxenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINpPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIN
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CHYXWAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEpPKAaHHE M TIOCTPOCHHE KOTOPOrO OIpPEIETICHbl B
mporpaMme MO0 XMMUM € YYETOM CHenU(PUKA HAyKM XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTpacT 0CcOoOyI0 poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU HAa OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpasoBanus conepkanue npeamera «Xumus» (10—11 kmaccbl, 6a30BbIi yPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmias M HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKkon Xxumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumyeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUs» cPOopMUpOBaHa B IMpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKONM TEOPUU CTPOCHHUS OPTraHHYECKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHmyeckol XUMHH TNOJy4arOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrJiIOM 3peHHS B MHpeamere «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUecKoM peakiuu. Tak, B dacTHOCTH, B Kypce «OOImIasi 1 HeopraHuyeckas
XUMHSD»  00yYaromMMcsl TNPEAOCTaBIseTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TIOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEN0BATENbCKUX 33/1ad. B 1enoM conepikanue yueOHOTo
npeaMera  «XWUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBIEHHOCTb CBONCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodsieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCaJbHBIX Y4EeOHBIX JEeHCTBMH, uUMeONMX 0a30Boe 3HAUeHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHMs XMMHUU Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpPHU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMsI TJIaBHBIMU LIEJSIMU U3YyYEHHUS TpeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAMEHTAIBHBIEC 3aKOHBI U TEOPUU XHMHUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOMIOCHHEM TpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAaO0OpOM 3HaHUHM, a (YHKIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3M ¢ ATUM TIpU U3YYEHUH TMpeaMeTa «XUMHUS» JOMHHHPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHUYHO Pa3BHUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX ISl TIPUOOPETEHUSI OIbITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00yJaroIIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIUU XUMHUUECKOTO COJEPIKAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKON
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3JIOPOBbIO, a TaKkKe MPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS MPEAMET «XHUMUS»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON obOnactu «EcTecTBeHHO-HAay4YHbIE
PEAMETHI».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) W TPUBUAIbHBIC Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATallMU, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUHN psil. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHME U XMMHUYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIY YIVIEBOAOPOJAAMH, NPUHAAIEKAIIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble WCTOYHMKH YIJIIEBOAOPOAOB. IIpupomHblii Tra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIILIIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCNEepUMEHTANbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IMPEBpalllCHUA:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crUpThI). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUecKHe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

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

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

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

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

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

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. 1. MenaeneeBa. CBsi3b MepUOINYECKOT0 3akoHa U [leproanyeckoil CHCTEMBI
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3Ha4YeHue MepUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

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



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

[loHaTHE O OUCNEpCHBIX cucTeMax. VICTUHHBIE UM KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

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

Xumuueckass — peakuus. Krnaccudukanuss — XMMHUYECKHUX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHUYecKoe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa XxuMuueckux snemMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAJUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbix (akTOpOB HA CKOPOCTh
XAMHUYECKON PEAKIUN.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHSATHUSI «MaccoBas
JTOJISI BELIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux syeMeHToB [[. M. MennueneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue guznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

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

OOmue crnocoObl monyueHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTamuibl U CIUIaBbl», O0Opa3lloB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOACHCTBUE THJIPOKCHIA AIIOMUHUS C PACTBOPAMHU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUATIOB: BaKHEUIIME CTPOUTEILHBIE
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIOBEKA: IpaBWiia HCIOJIH30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHATHUH, TakK W TIOHSATUM, SBIISIFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrHUsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHbIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS NpeIMeTa «XUMHs» HAa YPOBHE CpPEIHETrO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

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

JIMYHOCTHBIE pEe3yJbTaThbl OCBOEHHUSA MpeAMeTa «XUMHUS» JIOCTUTAIOTCA B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JEATEIHBHOCTM B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUSA MOpeaMeTa «XHUMHS» OTPAKAOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaaIaHCKOro BOCIMTAHUS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

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



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

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

2) IATPHOTHYECKOI0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

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

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

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

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

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

OCO3HAHMS TIOCIEJCTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIICHUH MPAKTUYECKUX 3a]ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



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

YBAXKEHUS K TPYAY, JIFOJIAM TPya U PE3yJIbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
nOoTpeOHOCTEN 00I1IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

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

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

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpY>KaroleM MHUpE Kak O €IMHCTBE MPHUPOIBLI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEHICHUHU TI00aTBHBIX TTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MPOUCXOAAIINX B HEM W3MEHEHUH, YMEHHUS JIe]aTh 000CHOBAHHbBIC 3aKTIOUCHUS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJ0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0OBaHKEe, HAOI0ICHUE, U3MEPECHUE, SKCIICPUMEHT U JAPYTHE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

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

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BBIOMPAaTh OCHOBAaHUA M KPUTEPUHM JJs KIaCCU(PUKALUKU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

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

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pPa3JInYHBIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



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

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((dU3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpeIaraéMblid ajaroput™ ACHCTBUN Npu
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHI»
OTpa)KaroT:

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



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHUA H  KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHS (XMUMHYECKHI 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJI€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacCHOM HCIIOJIb30BAaHUM BAXXHEHUIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COEANHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENINM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl MIUTFOCTPALMH HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaThb KM Ha3BaHUSA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerul, aueTalabIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

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



c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTHl, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIM Ta3, Yyrojib), CIOCOOBI HX TMEpepaboOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakluuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUMN (HaOIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpHBIM O0OpYJAOBaHUEM, a TaK)Ke MpaBwia OoOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMU OPTaHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO DKCIIepUMEHTa B (opMe 3alliCH YypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, aTEpHET U ApYyTrUX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OINPENCIEHHBIX OPTaHUYECKHIX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas u HeopraHudeckas
XUMUSD) OTPAXkKaKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJI pelIeHUs TPAaKTHUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAS JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPIUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAaHUM BOXKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



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

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHUYECKUX BeIlIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPO/IHAS]) B COCIUHEHUSIX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBYy K OINpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

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

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOWIME
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKHUE PEAKIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

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



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKON
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIIOTHI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUW Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh U BBINOJIHATH XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOTrO OOMEHAa, KayeCTBEHHbBIE pPEaKIUu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metauib»y u «HemeTaiibl»y) B COOTBETCTBUU C MpaBUIaMU TEXHUKH
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YNbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEeACTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTraHU3MBbI ONPEACTIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX ITO3HAHUS BEIIECTB W
XUMHYECKUX SIBICHUIA;

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

dbopmy.



n/n

Pa3znen 1. Teopernueckue 0CHOBb

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

JIEKTPOHHBIE
(wnbpoBbIe) Peanu3zanus BOCIUTATEIbHOI0 MOTEHIHAJIA YPOKA B
KoanyecTBo yacoB COOTBETCTBHM C NPOrpaMMOii BOCIUTAHUA
Hanmenoparue o0pa3oBaTe/bHbIC porp
a B M TeM
pasneJio e pecype
NPOrpaMMblI
Beero KonTpoabubie IIpakTuueckue
padoThI padoThI

1 OPraHMuYeCcKoO XuMHUM

11

[Ipeamer
OpraHu4eCcKOn
xumud. Teopus
CTPOCHUS
OpraHUYEeCKUX
COCIMHEHHH A.
M. bytneposa

3

1. bubnuoreka unugpposoro
00pa30BaTeIBHOrO KOHTEHTA
https://urok.apkpro.ru/

2. Equnas KosuieKust
JIOCTYyTIA K I (POBBIM
00pa3oBaTenbHbIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas snexTpoHHas

mikona https://resh.edu.ru

I'paxgaHckoe BOCIUTaHHE IIEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY
KyIbTypHOMY, HMCTOPUYECKOMY W HAyYHOMY HACIEAWIO, ITOHHUMAaHUSI
3HAQUEHUS] XHMHUYECKOH HayKM B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH ~ BIIAJEeTh JOCTOBEpHOH HMH(pOpMamued O IeperoBEIX
JNOCTYDKCHUSIX M OTKPBITHSAX MHPOBOH W OTEYECTBEHHOH  XHMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAaHHUAX 00 yCTpOIicTBE MHpa M 00LIeCTBa.
Benukue yuensie xumuku: Jlomonocos M.B., Mennenees [1.1., Bytnepos
AM., Jle6enes C.B., 3emunckuit H. /., Kuctsxosckuii B.A., Kabaykos U.A.
u 71p., GOPMHpPOBAaHME HHTEpPeca M YBAKEHHS K POCCHUIICKUM HAyIHBIM
JeATeIsIM.

AM. Bymnepop — pycckuii XMMHK, akameMuk IlerepOyprckoit AH,
co3laTenb TEOPHH XUMHYECKOTO CTPOSHHsI OpTaHMYECKHUX BemecTB B 1861
roxny. Ilpenckasan ¥ M3y4WJ H30MEPUI0O MHOTHX OPraHUYECKHX BEILIECTB,
CHHTE3MPOBAJI MHOTHE BEIECTBA.

Bocnutanne IEHHOCTH HAy4HOTO IIO3HAHMS: ITOHHUMAaHHUS CIENUPHUKA
XMMHHU KaK HayKd, OCO3HaHUWs €€ poiu B (OPMHPOBAHUM PALUOHATEHOTO
HAay4yHOTO MBINUICHUsS, CO3JaHMM LEJOCTHOTO  IpPEACTaBIeHHs 00
OKpy)KalolleM MHpe KaK O CIMHCTBE NPUPOIBI M YEJIOBEKa, B MO3HAHUH
NPUPOIHBIX ~ 3aKOHOMEPHOCTEH W  pelIeHWH [po0JeM  COXPaHCHUs
MPUPOIAHOTO  paBHOBECHs; YOSKIAEHHOCTH B  OCOOOH  3HAYMMOCTH
OPraHM4ecKON XMMUH JUISl COBPEMEHHOW LIUBUITH3ALINH;
€CTEeCTBEHHO-HAY4HOI TPaMOTHOCTH;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIB30BaTh XMMHUYECKHE 3HAHUS IS
peUICHUA np06neM B p€AJIbHBIX )KU3HEHHBIX CUTYyallUAX;

UHTEpeca K ITO3HAHHIO U UCCIIE/IOBATEIbCKON JIEATENbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K HENpepbIBHOMY O00pa3oBaHHIO H
€aMo00Opa30BaHNIO, K aKTHBHOMY IOJYYCHHIO HOBBIX 3HAHHH MO XHMHH B
COOTBETCTBHH C JKM3HEHHBIMHU MTOTPEOHOCTSMHY;

HHTEpeca K 0OCOOCHHOCTSIM TpyZa B pa3indHbIX chepax HpodheccHOHATbHO
JeSTEIIbHOCTH.


https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=

Uroro no pazneny

3

Pasznea 2. YrieBoaopoanbl

2.1

[Ipenenvubie
YTJIEBOJIOPO/IBI
— aJKaHbI

1. Bubanoreka udposoro
06pa30BaTem,Horo KOHTCHTA
https://urok.apkpro.ru/

2. Eaunas KosuiexKust
JOCTYyTA K II(POBBIM
O6p330BaTeJ'II>HI)IM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas dneKTpoHHas
mikona https://resh.edu.ru

2.2

2.3

Henpenenbusbie
YIJI€BOAOPOABIL:
QJIKEHBI,
aJIKaJUEHBI,
QJIKUHBI

ApomaTtuyeckue
YTJIEBOAOPOBI

1. bubnnoreka nudposoro
00pa3oBaTeIbHOrO KOHTEHTA
https://urok.apkpro.ru/

2. EnvuHas KOJIeKIns
JIOCTyTa K HU(PPOBBIM
00pa3oBaTeIbHBIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas anexkTpoHHas
mkosna https://resh.edu.ru

1. bubnnoreka nudposoro
00pa3oBaTeIbHOrO KOHTEHTA
https://urok.apkpro.ru/

2. EnvuHas KOJIeKIns
JIOCTYTa K HU(PPOBBIM
00pa3oBaTenbHBIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas anexTpoHHas
mkona https://resh.edu.ru

2.4

IIpuponusie
UCTOYHUKHU
YIII€BOI0POOB
U uX
nepepadoTka

1. bubnuoreka unugppoBoro
00pa30BaTeNbHOrO KOHTEHTA
https://urok.apkpro.ru/

2. Enunas xoynekius
JIOCTYTa K IU(pPOBBIM
00pa3oBaTenbHBIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas snexTpoHHas
mkona https://resh.edu.ru

Hroro no pazneny
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Pasnea 3. Kucaopoacon

epIKaIme

OPraHu4eCKue COCIMHECHUSA

3.1

Crnuptsl. Oenon

3

1. bubnuoreka mudposoro
00pa3oBaTEIbHOrO KOHTEHTA
https://urok.apkpro.ru/

dopmupoBaHHe KyIBTYPHI 30POBBS:

MIOHUMAaHUsl IIEHHOCTeH 370poBoro u Oe3omacHOro obpasa KH3HH,
HEOOXOIVMOCTH  OTBETCTBEHHOTO  OTHOIICHHS K  COOCTBEHHOMY
(bu3nUECcKOMY ¥ IICUXHYECKOMY 3J0POBBIO;

coOoAeHNsT TpaBUil OEe30MacHOr0 OOpalIeHUs] C BEIIECTBAMH B OBITY,
MIOBCETHEBHOM KHU3HH M B TPYJOBOH JEATEIEHOCTH;

MOHMMAHUSI HEHHOCTH MPaBMJI HWHIMBUAYaNbHOTO U  KOJUIEKTUBHOTO
0€30MacHOTO TOBEACHHSI B CHTYalUSIX, YTPOXKAIOIINX 370POBBIO0 M JKH3HU
Jozen.

Bocnuranue 3KOJOTMYECKH LIeIecO00pa3sHOro OTHOIISHUS K NPHUpPOJE, Kak
HCTOYHHKY CYIIECTBOBAaHMS JKM3HH Ha 3emie; MOHMMAaHUs TIJI00aIbHOTO
XapakTepa SKOJOTMYECKUX TPOOJIeM, BIMSHUS YKOHOMUYECKHUX IIPOIIECCOB
Ha COCTOSHHE IIPUPOJHOM W  COLMANBGHOH  Cpedsl;  OCO3HAHHUS
HEOOXOJUMOCTH HCIIONB30BAHUS JOCTIDKCHHH XHMHU MJISI  PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO IIPHUPOOIIOIL30BAHNSL.

DopmupoBaHHEe €CTECTBEHHO-HAYYHOH IPaMOTHOCTH: MTOHHMAHUSI CYIIHOCTH
METOJIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CHIOCOOHOCTH
HCTIONB30BaTh IONydaeMble 3HAHMS IUISI aHAIN3a U OOBSICHEHHS SBICHHN
OKPY’)KaroLIero MHpa W MPOUCXOAAIINX B HEM M3MCHEHMH, YMEHHs IelaTh
000CHOBaHHBIC 3aKJIIOYEHHs Ha OCHOBE HAyYHBIX (DAaKTOB W HMMEIOLIUXCS
JIAHHBIX C [EJBIO MOTYyYEeHHS JOCTOBEPHBIX BBIBOJIOB.

TpynoBoe BocHHMTaHHE KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Yy4eOHO-
HCCIIEIOBATENLCKON JEATENbHOCTH, OOIECTBEHHO IOJIE3HOH, TBOPUECKOH U
JIPYTUX BHJAX JEITeNbHOCTH; YCTAaHOBKH Ha aKTMBHOE ydacTHE B pEeLICHHH
MPAaKTUYECKUX 3a7ad COIWAIBHOM HANpaBIeHHOCTH (B paMKax CBOETO
KJjacca, JWIes); HHTepeca K IPaKTHYeCKOMY H3Yy4eHHIO mpodeccuii
Pa3IMYHOTO POJa, B TOM YHCIIE HAa OCHOBE NPUMEHEHHS IPEIMETHBIX 3HAHUH
10 XMMHH;, YBaKEHUS K TpyHLy, JIOASM Tpylda M pe3yiabTaTaM TpyIOBOH
NEATeIbHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY WHAMBHIYaJIbHON
TpaeKTOpHH  OoOpa3oBaHUs, Oyaymed mnpodeccmn W peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHH, HHTEPECOB M HOTPeOHOCTEH 00IIecTBa.

HO/ICPIKKA
IIKOJILHUKOB B PaMKaxX pealu3alddl MMM WHIUBUAYaNbHBIX M TPYHIIOBBIX

WuumuupoBanue U UCCIIE0BAaTEeNIbCKON  1eATeNbHOCTH
HCCIIEOBATENbCKUX IIPOEKTOB, YTO JAacT MIKOJBHUKAM BO3MOXHOCTD
NpHOOPECTH HAaBBIK CAMOCTOSTEIHHOTO PEIICHHUS TEOPETHUECKOH MPOOIIEMBI,
HaBBIK TEHEpPHUPOBaHWSA H O(GOpMICHHS COOCTBEHHBIX HAEH, HaBBIK

YBAXKUTEJIBHOT'O OTHOIIEHUA K YYXXUM HIACIM, O(bOpM.]'leHHblM B paGOTax


https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=

2. Equnas KosuieKust
JOCTYyTA K II(POBBIM
0o0pa3oBaTenbHbIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas anekTpoHHas
mikona https://resh.edu.ru

3.2

3.3

AJpneruael.
KapOonossie
KHCJIOTBHI.
CroXHEIE

3¢upsI

VYrieBoabl

Uroro no pazneny
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HIuE¢ OPraHu4eCKue COCAMHCHUS

1. Bubanoreka mudposoro
00pa3oBaTenbHOr0 KOHTEHTa
https://urok.apkpro.ru/

2. Eaunas KosuieKust
J0CTyMa K HH(POBBIM
O6p330BaTeJ'IbHI)IM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas anexkTpoHHas
mikona https://resh.edu.ru

1. bubnnoreka nudposoro
00pa3oBaTeNnbHOr0 KOHTEHTA
https://urok.apkpro.ru/

2. EnvuHas KOJIeKIus
JIOCTyTa K LU(PPOBBIM
00pa3oBaTeIbHBIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas anekTpoHHas

mikona https://resh.edu.ru

4.1

AMUHBL.
AMUHOKHUCIIOTHL.
benku

1. bubnuoreka unuppoBoro
00pa30BaTeNbHOrO KOHTEHTA
https://urok.apkpro.ru/

2. Enunas xoinekius
JIOCTyTa K IU(pPOBBIM
00pazoBaTeIbHBIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas snexTpoHHas
kona https://resh.edu.ru

Hroro no pazneny

3

Paspnen 5. BeicokoMoJIeKy A pHbIE COeAUHEHUSA

5.1

IImacTMacchl.
Kayuyxkun.
Bomnokna

1. Bubnuoreka mudposoro
00pa3oBaTeIbHOrO KOHTEHTA
https://urok.apkpro.ru/

2. Equnas Kosiexust
JIOCTYTA K HU(PPOBBIM
0o0pa3oBaTeNbHBIM pecypcam

IpYTUX HCCIeNOoBaTeNel, HaBBIK ITyOJMYHOTO BBICTYIUICHUS
ayAUTOpHEH, apTyMEHTHPOBAHNUS U OTCTAaUBAHHS CBOEH TOUKH 3PEHHSI.

niepen



https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=

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

3. Poccuiickas aeKkTpoHHas
1koa https://resh.edu.ru

Hroro no pazueny 2
OBIIEE

KOJIMYECTBO 34
YACOB I1O

I[TPOTPAMME



https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=

Ne i/

Pasznen

11

1.2

11 KJIACC

KoaunuyecTBO 4acoB
HaumenoBanue

pa3xejioB U TEM

Bcer
NMPorpamMmbl cero

padoThI

TeopeTn'leCRne OCHOBbI XMMHH

CrtpoeHue aTOMOB.
[lepuoanueckuii 3aKoH

u [lepuonnueckas 3
CHCTEMa XMMHYECKUX
anemenTtoB Jl. U.

MenneneeBa

CrtpoeHue BeniecTna.
MHuoroo6pasue 4
BEIIECTB

KonTposabHubie

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE

(undposbie)
o0pa3oBaTe/ibHbIE

pecypchI

1. bubnuoreka unuppoBoro
00pa30oBaTeNbHOr0 KOHTEHTA
https://urok.apkpro.ru/

2. EnvHas KOJIeKIns
JIOCTYTa K LU(PPOBBIM
00pazoBaTeIbHBIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas anexkTpoHHas
mkosa https://resh.edu.ru

1. Bubnuoreka uuppoBoro
00pa30BaTeIHLHOIO KOHTEHTA
https://urok.apkpro.ru/

2. EnvHas KOJUICKIUs
JOCTYyTIa K I (POBBIM
00pazoBaTeIbHBIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas anexTpoHHas
mikosa https://resh.edu.ru

13

XHUMHUYECKUE PeaKUn 6 1

1. bubnuoreka ungppoBoro
00pa30BaTeNbHOrO KOHTEHTA
https://urok.apkpro.ru/

2. Enunas xoiekius
JIOCTYTA K IU(pPOBBIM
o0pa30BaTeNbHBIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas aneKTpoHHas
mkona https://resh.edu.ru

Hroro o paznmeny 13

Paznen 2. Heoprannueckasi XuMus

2.1

Meramiel 6

1. Bubnmotexa uppoBoro
00pa3oBaTEeIbHOrO KOHTEHTA
https://urok.apkpro.ru/

2. Enunas KojuieKust
JIOCTYTA K HU(PPOBBIM
00pa3oBaTeIbHBIM pecypcam

Peasn3anus BOCIUTATEILHOIO
NMOTEHIUAJIA YPOKA B COOTBETCTBHUH C
NMPOrpamMMoi BOCITUTAHUSA

I'paxgaHckoe BOCIHMTaHHWE LEHHOCTHOTO OTHOIICHHSA K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACNeUI0, TOHMMAaHWSA 3HAYCHHS XHMHUYECKOW HAyKd B
JKU3HH COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH BIAACTH
JIOCTOBEPHOW HMH(pOPMAIMEH O TMEPEIOBBIX TOCTIDKCHHUAX H
OTKPBITHSX  MHPOBOU u OTECYCCTBCHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSIX 00 YCTpOWCTBE
Mupa u oOmectBa. Benukue ydeHble XUMHKH: JIOMOHOCOB
M.B., Mengenees [A.U., Byrnepos A.M., Jlebenes C.B.,
3emunackuit H. /., Kuctsaxosckuit B.A., Kabnykos U.A. u np.,
(dopMmupoBaHHE UWHTEpeca W YBAKEHUS K POCCHUCKUAM
HAYYHBIM JCSATCIISIM.

BocnutaHue IICHHOCTH Hay4YHOTO TIO3HAHMS: TMOHUMAHUS
CHCIU(pUKA XUMHH KaK HayKH, OCO3HaHHs e poJu B
(hOpMHPOBAaHUK  PAIMOHANBHOTO HAYYHOTO  MBIILICHUS,
CO3JIaHWU IIEJIOCTHOTO TPEACTABICHUSA 00 OKPYKaroIIeM
MHpE KaK O CIUHCTBE MPHUPOIbI MU YEJIOBEKa, B MO3HAHUH
MPUPOAHBIX  3aKOHOMEPHOCTEH H  pemeHHd mpodieM
COXpaHEHHs TPUPOJTHOTO PAaBHOBECHUS;

yOeXXKIEHHOCTH B 0COOO0H 3HAYUMOCTH OPTaHMYECKOW XHMHH
IUTSL COBPEMEHHOW IIMBUITH3AIIIH;

€CTECTBEHHO-HAYYHOMN IPaMOTHOCTH;

CMOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XHUMHUYECKUE
3HAHHUS IS PEUICHUS MPOOJieM B PEabHBIX JKU3HCHHBIX
CHTYaIUsIX;

WHTEpeca K MMO3HAHUIO U MCCIEAOBATENbCKON A TENbHOCTH;
TOTOBHOCTH ¥ CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO
U CcaMOOOpa30BaHHIO, K AaKTUBHOMY IIONYYEHHIO HOBBIX
3HAHUH 10 XHWMHU B COOTBETCTBHH C IKM3HEHHBIMH
HNOTPeOHOCTSIMU; HMHTEpeca K OCOOSHHOCTAM Tpyna B
pasnuyHbIX chepax npodhecCHOHATBHON AATSIHHOCTH.
dopMupoBaHUE KYIbTYPHI 30POBBSI:

MOHMMaHUS IEHHOCTEH 310poBOro u Oe3omacHoro oobpasa
JKU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3UYECKOMY U IICHXHIECKOMY 3/10POBbIO;


https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fschool-collection.edu.ru%2Fcatalog%2F&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru&post=-176907184_7224&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&post=-176907184_7224&cc_key=

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

3. Poccuiickas aieKTpoHHas
1kosa https://resh.edu.ru

2.2 Hewmerasuisl
CBs3b
23 HEOPTaHMYECKUX M
' OpTraHUYECKUX
BEILLECTB

Uroro no pazneny
Pasznea 3. Xumusd U :Ku3HbL

3.1 XUMHUA U KU3HDb
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1. Bubnunotexka 1uppoBoro
00pa30oBaTeNbHOr0 KOHTEHTA
https://urok.apkpro.ru/

2. Eaunas KosuieKust
J0CTyMa K E(POBBIM
06pﬁ30BaTeJ'II>HLIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas dneKTpoHHas
wikosa https://resh.edu.ru

1. Bubnuoreka unppoBoro
00pa3oBaTeIbHOrO KOHTEHTA
https://urok.apkpro.ru/

2. EnvHas KOJUIeKIUs
JIOCTYTa K HU(PPOBBIM
00pa3oBaTeIbHBIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas anekTpoHHas

mikona https://resh.edu.ru

1. bubnuoreka ungppoBoro
00pa3oBaTeIbHOrO KOHTEHTA
https://urok.apkpro.ru/

2. Enunas xosekius
JIOCTYTA K HU(PPOBBIM
o0pa30BaTeNbHBIM pecypcam
http://school-
collection.edu.ru/catalog/

3. Poccuiickas anekTpoHHas

mkona https://resh.edu.ru

COOJTIOICHUSI TIPABIUT OE30acHOTO OOpAIICHUS C BEIICCTBAMH
B OBITY, IOBCETHEBHOM KHU3HU U B TPYHAOBOU EATEIHHOCTH;
MOHAMAHUs  [EHHOCTH TIPaBWJ  WHAWBUAYAIbHOTO U
KOJUIGKTUBHOTO 0€30IIacHOTO TOBEIEHHS B CHUTyalusX,
YTPOXKAIOIIKX 310POBBIO U )KU3HHU JIIOJIEH.

Bocnuranue 3KOJIOTHYECKH LeNeco00pa3sHOro OTHOLICHHUS K
NpUpOJIe, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha 3emiie;
MOHUMAHUS  TJIOOATBPHOTO  XapakTepa  SKOJIOTHUECKHUX
po6JeM, BIUSHUS 3KOHOMHYECKHUX MPOLIECCOB Ha COCTOSIHHE
TIPUPOIHOM " COIMAITBHOM Cpensl; O0CO3HAHHS
HEOOXOIUMOCTH HCIIOIb30BAHUS IOCTIDKCHUH XUMHUHU IS
pelIeHus] BOIIPOCOB PAllMOHAIILHOTO MPUPOJIOTIONB30BAHUSI.

PopMHpOBaHUE €CTECTBEHHO-HAyYHOU TPaMOTHOCTH:
MIOHUMAHUS CYIIHOCTU METOJOB IIO3HAHMS, UCIOJIb3YEMBIX B
€CTECTBCHHBIX  HayKaX,  CIIOCOOHOCTH  HCIIOJIb30BaTh

IoJIy4aeMble 3HAHMS Ul AHAIM3a M OOBSCHEHUs SBICHMI
OKPY)KaloLIero MUpa M IPOUCXOMIIINX B HEM W3MEHEHHH,
YMEHHs JenaTh OOOCHOBAaHHBIC 3aKJIIOYCHHS Ha OCHOBE
Hay4YHBIX (paKTOB M MMEIOLIUXCS JaHHBIX C LEJbIO MOTydCHUS
JIOCTOBEPHBIX BBIBOJIOB.

TpynoBoe BOCIIUTaHHE KOMMYHHKATHBHON KOMIIETCHTHOCTH B
y4eOHO-UCCIeIOBATEbCKOM  EATENBHOCTH, OOIIECTBEHHO
TOJIE3HOM, TBOPUECKOM U Jpyrux BUAAX JESITEIbHOCTH;
YCTaHOBKM Ha aKTHBHOE yYacTHE B PEIICHHH NMPAKTHYECKHX
337a4  COLMANBHON HANpaBICHHOCTH (B paMKaX CBOEro
Kjacca, JMLEs); HMHTepeca K IPAKTUYECKOMY H3YYECHHIO
npodeccuii pasIMYHOTO poOAa, B TOM 4YHCIE HAa OCHOBE
MPUMEHCHHSI TIPEAMETHBIX 3HAHUH 10 XUMHH; YBaXCHHS K
TPYAY, JIOISAM TPYZAA U pe3yJbTaTaM TPYAOBOH NesSTENbHOCTH,;
TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HHAMBHAYaJIbHOM
Tpaekropun  oOpasoBaHus, Oyaymed mnpodeccun U
peann3alui  COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Yy4ETOM
JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH, UHTEPECOB
¥ TIOTpeOHOCTEH 00IIecTBa.

VIHUIMMPOBaHHE W MHOAAEPXKKA  HCCIIEIOBATENIbCKOM
JEATEIIbHOCTH IIKOJPHUKOB B paMKax pealu3alid HMH
WHIMBHAYaNIbHBIX W TPYNNOBBIX  HCCIIEOBATENIBCKUX
MPOEKTOB, YTO JACT IIKOJbHUKAaM BO3MOXKHOCTH HPHOOPECTH
HaBBIK  CAMOCTOSITENIBHOTO  PELICHHS  TEOPETHYECKON
npoOneMbl, HaBBIK  TEHEPUPOBAaHHS M OGOPMIICHHUS
COGCTBGHHI)IX H}leﬁ, HaBbIK YBQXXUTEJIBHOI'O OTHOLICHUSA K
9y)KHM  unesM, opopMIICHHBIM B paboTax  JIpyrux
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uccienoBarenelf, HaBBIK ITyONMYHOTO BBHICTYIJIEHHSA Mepen
ayIuTOpHEH, apryMEHTUPOBaHUS U OTCTAUBaHUS CBOEH TOUKU
3pEHHUS.

Hroro no pazneny
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3yYeHUS

[Ipenmer opraHn4eckoi XUMHUH, €€ BOSHUKHOBEHMUE,
pa3BUTHE U 3HAUYCHUE

~N O O b

Teopust cTpoeHHsI OpraHMYECKUX coequHeHn A. M.
bytneposa, €€ OCHOBHBIE MOJIOKEHHUS

[IpencraBnenue o kiaccuPpUKAUU OPraHUYECKUX BEILLECTB.
Homenknarypa (cuctremMatuyeckasi) U TPUBHAIbHbIE HA3BaHUS
OpraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKHUH P
MertaH ¥ 3TaH — NPOCTEUIINE TPEACTABUTEIM AIKAHOB
AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

OTUIICH U MPOMUJICH — HpOCTCfIH.IHG MNpeaACTaBUTECIIN
AJIKCHOB

[IpakTuueckas padbora Ne 1. «Ilomyuenue 3tusneHa u
U3y4EHHE €ro CBOMCTBY

N

10

Anxanuensl. byraguen-1,3 u metunOyraauen-1,3.
[TosrydeHre CHHTETHYECKOTO KaydyKa ¥ PE3UHBI

AJIKUHBL: COCTaB M OCOOCHHOCTH CTPOSHUS, TOMOJIOTHUCCKHIA
psiA. ALETHIIEH — MPOCTEHIINN IPeICTaBUTENb ATKUHOB

11

Brrunciaenus mo YpaBHCHHIO XUMHYECKOMN pCaknuun

12
13

ApeHbI: 6eH30JT U TOJTY0JI. TOKCHYHOCTh apEHOB

['eneTnueckas CBsI3b yrieBOIOPOAOB, MPUHAIEKAIINX K
Pa3JIMYHBIM KJ1acCaM

N

14

[IpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB: IPUPOIHBIH ra3 u
MOMYTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOTYKTHI €€
nepepadoTKu




[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB: IPUPOAHBIN ra3 u

15 NOIYTHBIE HEPTSHBIE ra3bl, HEPTh U MPOIYKTHI €€ 1
nepepadoTKu

16 KoHTtposibHast paboTa 1o pazaeny «YTiaeBog0pOIb» 1

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOI. 1
Bonopoanas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: TUICHTIUKOIb U TIIUICPUH 1

19 CDGI{OJII CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE 1
CBOIICTBa, IPUMEHEHHE

20 Anpaeruapl: GOpMaTbICTH U alleTAIbICTHI. AIICTOH 1

21 OIHOOCHOBHEIE MPEACIbHBIC KAPOOHOBBIC KHCIIOTHI: 1
MypaBbUHas U YKCYCHas

29 [TpakTuueckas paborta Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1
KHCIIOTBI»

23 CreapuHOBas ¥ OJEUHOBAS KMCIOTHI, KaK MPEIACTaBUTEIN 1
BBICIINX KapOOHOBBIX KHCIIOT

24 MI:IJ'Ia KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe 1
neiicTBre

o5 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. 1
['unponu3 cioxHbIX 3(HUPOB

26 XKupsl: ruaponns, IpuMeHeHHe, ONOIOTHYECKasi POJIb )KUPOB 1

27 VYrneBonbl: coctaB, kinaccuduxanus. Baxxueiimme 1
NpeJCTaBUTEINN: TII0K03a, (PPYKTO3a, caxaposa

28 Kpaxman 1 1emuirono3a Kak IpupogHbIE TTOTUMEPHI 1

29 Konrponbnas pabdora no pasneny «Kucnopoaconepxaniue 1
OpPTraHUYECKHUEe COSTMHEHUS

30 AMWHBI: METWJIAMUH U aHUJTUH 1

31 AMUHOKHUCIOTH KaK aM(pOTepHbIE OPraHUYECKUE 1
COCIIMHEHUSI, UX OMoJormueckoe 3HaueHue. [lenTu e

32 benku kak mpupoIHbIe BEBICOKOMOJIEKYIISIPHBIE COSTNHEHHSI 1

33 OCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX 1




COCIUHEHUN

OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYJIISIPHBIX
coennHeHui. Ilnactmaccesl, Kay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTYpaIUs
aTOMOB

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTn4yeckue
padoTshI

JlaTa
U3yYCHUS

Ilepuonnueckuii 3akoH u [lepronuueckas cucrema
xuMmudeckux 3neMeHToB . 1. Menaeneesa, ux cBsi3b C
COBPEMEHHOM TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUYECKHUX
AJIEMEHTOB U UX COEAMHEHUH IO rpyMIaM U Neproam.
3HaueHUE NEPUOJINYECKOr0 3aKOHA U CUCTEMBI XMMUUYECKUX
anemeHToB J[.M1. MenzeneeBa B pa3BUTHH HAYKH

Crpoenue BemiecTBa. XMMUUYECKasi CBSI3b, €€ BUJIBL;
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBs3U. BojopoaHas
CBS3b

BaneHTHOCTB. DieKTpooTpULaTeIbHOCTh. CTeneHb
oKHcIeHus. BelecTBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO
CTPOCHUS

ITonsaTue o AUCIICPCHBIX CUCTCMAX. HcTtuHHBIE B KOJUIOMIHBIE

pactBOpbl. MaccoBasi J10Jisl BELIECTBA B paCTBOpPE

Krnaccugukanus u HoMeHKIIaTypa HEOPraHU4eCKUX
coenuHeHuN. ['eHeTHUeCKas CBA3b HEOPraHNYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB

Knaccudukanus XuMruueckux peakiuii B HEOpraHM4ecKon 1
OpraHMYECKON XUMUHU. 3aKOH COXPAHEHUSI MacChl BELIECTB;

3aKOH COXPAHEHUS U MPEBPALEHUS SHEPTUH NP XUMUYECKUX

pCaKknusax

10

CkopocTb peakiuu. OOpaTuMble peakui. XUMHYECKOe
paBHOBECHE

[IpakTuyeckas padora Ne 1. «BnusiHue pa3nu4bix (GakTopoB




Ha CKOPOCTb XHUMHUYECKOU pEaKnu»

:‘)J'ICKTpOJ'II/ITI/ILICCKaH Jucconuanus. Ilonsarue o BOIOPOJHOM

11 nokazarese (PH) pactBopa. Peakiuu nonnoro oomeHa. 1
['unponn3 opraHU4eCKUX U HEOPIraHMYECKUX BEILIECTB

12 OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE PeaKUHH. [Tonsitue 06 1
JIEKTPOJIN3E PACIIaBOB U PaCTBOPOB COJIEH

13 KonTponpHas padora no pazueny «TeopeTnueckrue OCHOBBI 1
XUMUK»
Meramnsl, ux nojoxenue B [lepuognueckoil cucreme

14 XUMHYECKHX dyeMeHTOoB J[. M. MeneneeBa 1 0COOCHHOCTH 1
cTpoeHus aromoB. O0mIre pusnveckre CBONCTBA METAJIOB

15 CnnaBbl METaIIIOB. DJIEKTPOXUMUYECKUH PsiJl HAPSKEHUI 1
METaJUIOB

16 XHUMHYECKUE CBONCTBA BAXKHECHUIIINX METAILIOB (HATPHIH, 1
KaJIMH, KJIbLIUMA, MarHui, aJIIOMUHUN) U UX COSAMHEHUIN

17 XUMUYECKUE CBOWCTBA XpOMa, MEAU U UX COCAUHEHHI 1

18 XHUMHUYECKHE CBOICTBA IIUHKA, JKEJIe3a U MX COCTUHCHUM 1

19 [IpakTuueckas pabora Ne 2. «Pemienue s3kcriepuMeHTaIbHbIX 1
3a1a4 1o reme «MeTtamibh)
Hemerannsl, ux nonoxxenue B [lepuognueckoil cucreme

20 XUMHYecKHX daeMeHToB JI. 1. MenaeneeBa 1 0COOEHHOCTH 1
CTPOCHHUSI aTOMOB

21 ®dusnyecKkue CBONCTBAa HEMETAIIOB. AJUIOTPOIHSI HEMETAIIIIOB 1
(Ha mpuMepe KUciaoposa, cepsl, hocdopa u yriaeposaa)

22 XUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPbl U UX COETMHEHUI 1

23 XuMHUECKUe CBOMCTBA a30Ta, pochopa 1 X coeTMHEHUN 1

24 XUMHUECKUE CBOMCTBA yIiepo/ia, KPEMHUS U UX COCIMHEHUI 1

25 [IpuMeHeHne BaxXHEMIINX HEMETAUIOB U UX COEIMHEHUN 1
O00011eHre U cCUCTEMAaTU3ALNS 3HAHUI 110 TEME

26 «Hewmetannbr». Beluncinenus no ypaBHEeHUSIM XUMHUECKUX 1

pEAKIHI U TEPMOXUMHUYECKUE PACUETHI




[Tpaktrueckas padora Ne 3. «Pemenre s3KCiepUMEHTATbHBIX

27 1
3a1a4 1o reme «Hemeranasl»

28 KonTponpHas padota o Temam «Metamuib» u «HemeTamib 1

29 Heopranudeckue u opranndeckue KucioTel. Heopranuueckue 1
U OpPraHUYECKUE OCHOBAHHSI
AmboTepHbIe HEOPTaHUYECKUE M OPTaHNICCKHE COCAMHCHUSI.

30 I'enernueckas CBsI3b HEOPraHUYECKUX M OPTaHUYECKHUX 1
BEIIIECTB

31 Posib XxMuu B 00ecrieueHIH YKOJIOTUYECKOH, YHEPTeTHUECKOM 1
Y TIUIIEBOM 0€30MacHOCTH, PA3BUTHH MEIUIIMHBI

30 [IpencraBienus 00 0OIUX HAyHBIX MPHHLHAIIAX 1
POMBIIIJICHHOTO MOJTYYEHHS BAXXHEHIITHX BEIICCTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 1

34 XuUMHS ¥ 370pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOIA
OBPA3OBATEJILHOI ITPOr'PAMMBI
(10 KJIACC)

Kon
MIPOBEPSIEMOTO
pe3ysbTaTa

[TpoBepsiembie mpeIMETHBIE PE3yIbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTelbHON IPOrpaMMBbI CpeIHEro o0Iero o0pa3oBaHus

1

TeopeTnueckrne OCHOBbI OPraHN4eCKOW XUMHUH

1.1

ChopmupoBaHHOCTH MPEJCTABICHUN O XUMUYECKOM COCTABIISIONIEH €CTeCTBEHHOHAYYHON KapTUHBI MUPa, POJIH XUMHH B
MO3HAHUU SIBJICHUH TPUPOABI, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYPHI JIMYHOCTH, €€ (DYHKIIMOHAJIBLHOW I'PaMOTHOCTH,
HEOOXOIMMOM ISl pellieHus] MPAKTUYECKUX 3a/a4 M IKOJIOTHYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO H
MIPUPOIHOM Cpese

1.2

Brnanenue cucreMoil XMMHUYECKUX 3HAHUHM, KOTOpas BKJIKOYAET: OCHOBOINOJAraloIMe MOHIATUS (MOJIEKYJa, BaJ€HTHOCTD,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKUCICHMS, XUMHYECKas CBsI3b, MOJb, MOJSpPHAas Macca, MOJSPHBIA 00BeEM,
YIJIEpOAHBIN cKeneT, (yHKUMOHAbHAs TpyINNa, pajukall, H30MEpHs, H30Mepbl, TOMOJIOIMYECKMH psiJl, TOMOJIOTH,
YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOAEpXkalllue COEAMHEHHUs, OMOJIOTMYECKH aKTUBHbIE BellecTBa (YIJIEBOABI, KHUPBI,
O€nKu), MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COEJAMHEHHs); TEOPUH U 3aKOHbBI (TEopHs
XUMHUYECKOIO CTPOEHHUsl opraHumyeckux BemniecTtB A.M. BytiepoBa), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XHUMUH,
(bakTOJOTMUECKHEe CBEACHUS O CBOICTBAaX, COCTaBe, IOJY4eHUHM U O€30MacHOM MCIIOJIB30BAaHMM Ba)KHEHIINX
HEOPraHMYECKHUX M OPraHNYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JESATEbHOCTH YeIOBEKa

1.3

C(bOpMPIpOBaHHOCTB YMGHI/Iﬁ BBIABJIATH XapPaKTCPHBIC IPU3HAKHU HOHSITI/II\/'I, YCTaHaBJIMBATh UX B3aMMOCBA3b, NUCIIOJIB30BATh
COOTBCTCTBYIOIIMEC NOHATHUSA ITPU OINMMCAHUHN COCTABA, CTPOCHUS U HpeBpaH_ICHI/Iﬁ OPTaHUYCCKUX CO@,Z[I/IHCHI/Iﬁ

1.4

c(OPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHUECKYI0 CHUMBOJIUKY JUISl COCTABJIIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BepHyTOH, COKpalleHHONH) (OpMysl OpPraHMYECKHUX BEIIECTB M YPAaBHEHMH XUMHUYECKUX PpEakIUil, M3roTaBiIMBaTh
MOJIETTM MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJIs WIUTIOCTPAIIMHM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

ChopMupOBaHHOCTh YMEHHUH YCTaHABIMBATh NMPHUHAJIEKHOCTh HW3YUYEHHBIX OPraHWYECKUX BELIECTB MO HMX COCTaBY U
CTPOCHHIO K ONPEJECICHHOMY KJlaccy (IpyImre) coOeAMHEHUH (YIriIeBOAOPO/Ibl, KUCIOPOA U a30TCOEPKALINE COSAMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS]), AaBaTh UM Ha3BaHUs 110 cuctemaTnieckoi HoMeHkiatype (IUPAC)

1.5

ChopMUPOBAaHHOCTh YMEHHSI OMPEIENSATh BUABI XUMHYECKOW CBSI3M B OPTaHUYECKHUX COEAWHEHHSIX (OJMHAPHBIE H
KpaTHbIE)

1.6

ChopmupoBaHHOCTh YMEHHSI IPUMEHATH: MOJOXKEHHUS] TEOPUM CTPOCHHUs opraHumdeckux BemiectB A.M. Bytneposa s
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTABA M CTPOCHHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB

YFHCBOI[OPO,Z[BI. KPICJ'IOpOI[COIle)KaH.II/IC U a30TCOACPIKAIIHUEC OPraHUYCCKHUC COCAUHCHMUA. BBICOKOMOJ'ICKYHSIPHBIC
COCIUHECHUA

2.1

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ IMPUBOJAUTH TPUBUAJILHBIC HA3BAHUA OTACIILHBIX OPraHUYCCKHUX BCIICCTB (3TI/IJ'ICH, ITPOIUJICH,




alleTUIICH, ATHJICHIJIMKOb, TIIHIEPHUH, (heHOM, hopMalbAeT I, aleTadbICIH]l, MypaBbHHAS KUCIIOTa, YKCYCHAsl KUCIIOTa,
OJICMHOBAs KMCJIOTA, CTEApPUHOBAs KHCIIOTA, MIIF0K03a, PPYyKTO3a, KpaxMaJl, LEJIIF0JI03a, TIIHIIH)

2.2

ChopMHUpPOBAaHHOCT, YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PU3NYECKHME M XUMHUYECKHE CBOWCTBA THITMYHBIX
MIPEJICTAaBUTENCH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPONWICH, alleTUieH, OyTaaneH-1,3,
MeTunoyTaaueH-1,3, OeH30/1, METaHOJ, STaHOJ, ASTHUJICHIJIMKOJb, TJIWLEPUH, (EHOJ, aleTadblCeTHll, MypaBbHUHAsS U
YKCYCHAasi KMCJIOTBI, TJIFOK03a, KpaxMall, [eJIJTI0JI03a, aMUHOYKCYCHAsI KUCIIOTA)

2.3

C(l)OpMI/IpOBaHHOCTI) YMCHHA HUIUIIOCTPUPOBATh I'CHCTHYCCKYIO CBA3b MCXKAY TUIIHMYHBIMHU IPCACTABUTCIIAMHU Pa3InYHBIX
KJIACCOB OPraHNUYCCKHUX BCHICCTB YPABHCHUAMMN COOTBCTCTBYIOIIUX XUMHUYICCKUX peaKuHﬁ C UCITOJIb30BAHUCM CTPYKTYPHBIX

Gopmyi

2.4

ChopMupoBaHHOCTh YMEHUS XapaKTepU30BaTh MCTOYHUKU YTIEBOAOPOIAHOTO CHIPhSl (HE(Th, MPUPOIHBIA Tra3, yrois),
Croco0bl UX NepepabOTKU U MPAKTHUECKOE NPUMEHEHHE IPOIYKTOB epepaboTKU

XUMHUA U KU3Hb. PacueTsl

3.1

CpopMUpOBaHHOCTP YMEHHMM BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOT'O MMO3HAHHS, MCIOJIb3YEMbIX B
XUMHUH TP U3YYEHUU BEUIECTB M XMMHUYECKUX SBJIICHUN (HAOIIOJeHHE, M3MEpEeHUe, SKCIEPUMEHT, MOIEIHMPOBAaHUE),
HCIMOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJISI NPUHATHS PELUICHHWA B KOHKPETHBIX JKU3HECHHBIX CHUTYaIMSX,
CBSI3aHHBIX C BEIIECTBAMU U UX NPUMEHEHUEM

3.2

CdhopMupoBaHHOCTh YMEHHIA COOIIOAATH MPABUJIA ITOJIB30BAHUS XUMUYECKOHM TOCY0H U J1a00paTOPHBIM 000PYAOBAaHHEM,
a TaKke NpaBWwiIa OOpallleHHs C BELUIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMM 110 BBIIIOJHEHHUIO J1IaOOPaTOPHBIX
XUMHUYECKHUX OIBITOB

3.3

CchopMupoBaHHOCTh YMEHHMH IJIAHUPOBATH W BBIMOJHATE XMMHUYECKMHA SKCIEPUMEHT (MpeBpallleHus] OpraHuYecKuX
BELIECTB IPU HarpEBaHUH, MTOJIyYEHHE STHUIIEHA U N3YYEHHE €T0 CBOWCTB, KAUECTBEHHBIE PEaKIMU OPraHUYECKUX BELIECTB,
JieHaTypanus OeJIKOB IPH HarpeBaHUH, LIBETHbIE peakMi OEKOB) B COOTBETCTBUM C MpaBWJIAMU TEXHUKU 0€30MaCHOCTH
npu oOOpallleHud C BEIIeCTBAMU M JIaOOpaTOpHBIM 00OPYJOBAHMEM; MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO
SKCHEpUMEHTa B (OpME 3alMCH YpaBHEHHH COOTBETCTBYIOIIMX pEakUUd U (OpMyIUpoBaTh BBIBOJABI Ha OCHOBE 3THX
pe3yabTaTOB

3.4

ChopMupoBaHHOCTh YMEHUH MPOBOIAUTH BBIUMCICHHUS IO XUMHUYECKUM YpaBHEHHUSM (Macchl, O00beMa, KOJUYECTBA
MCXOJHOTO BEUIECTBAa WJIM MPOJYKTa Peakluu MO U3BECTHBIM Macce, 00beMy, KOJIMUYECTBY OJHOTO M3 MCXO/JHBIX BEIIECTB
WJIM IPOJTYKTOB PEAKIINN)

3.5

ChopMUpOBaHHOCTh YMEHHUH KPUTHYECKH aHAJIM3MPOBAaTh XUMHUYECKYI0 HH(MOpMAIMIO, MOJy4aeMyl M3 Ppa3HbIX
MCTOYHUKOB (cpefcTBa MaccoBoi nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CchopMupoBaHHOCTb YMEHHMH COOIIOAATH IMpaBHUja SKOJOTMUYECKH IIeIeCOO0pa3HOro MOBEACHHS B OBITY U TPYAOBOM
NESATEIIBHOCTH B IEIIAX COXPAHEHHSA CBOETO 3/I0POBbS M OKPYXAIOLICW NPUPOJHOW CpEnNbl, OCO3HABaTh OIIACHOCTH
BO3JCHCTBUSl Ha >KMBBIE OpPraHM3MBbl OIPEJEICHHBIX OPraHMYECKUX BELIECTB, MOHUMAas cMblca nokasarens [IJIK
(mpeaenbHO JOMYCTUMOM KOHLIEHTPALlMK), MOSICHATh Ha MNpHUMeEpax CHocoObl YMEHBIICHHUS M MPEeIOTBPALICHUS HUX
BPEJHOI0 BO3JCHCTBYS HA OPTaHU3M YEJIOBEKA




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

(10 KJIACC)
Kon IIpoBepsieMblii 2JIEMEHT COepKaHUS
1 TeopeTnueckne OCHOBBI OPraHN4eCKOW XMMHUH
11 [IpenMeTr opraHMYECKON XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHUE B IIOJIyYEHHUU HOBBIX BELLECTB M MATEPUAJIOB.
Teopust cTpoeHus opraHnudeckux coenuHeHuid A.M. byTiepoBa, €€ OCHOBHBIE TTOJIOKEHUS
1.2 CrpykTypHble (OPMYJIBI OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MepUs. XHUMHUYECKas CBA3b B OPraHUYECKUX
COEMHEHUSIX - OAMHAPHBIE U KpaTHbIe cBs3U. [IpencTaBienue o kiaccuuKkauym OpraHMuecKuX BEIIeCTB
1.3 HomeHnknarypa opraHMYecKUX COEIMHEHHMH (CHCTeMaTHYecKas) U TPUBHMAJbHbIC Ha3BaHUS BaXKHEWUIIMX IpeJCTaBUTENEH
KJIACCOB OPraHUYECKHUX BEUIECTB
2 YrieBoaopoibl
2.1 AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHH psii. MeTaH U 3TaH - MPOCTEUIINE MPEACTABUTEIN ATKAHOB: (PU3UUECKHUE U
XMMHUYECKHE CBOWCTBA (PEaKIMK 3aMEIEHHs] ¥ TOPEHUs), HAXOKICHUE B IPUPOJIE, [TOJyYEeHHE U IPUMEHEHHUE
2.2 AJKEHBI: COCTaB U CTPOEHME, FOMOJIOTMYECKMH psAld. DTUJIEH M HPOINWIEH - IPOCTEHIlNE MPEACTaBUTEIN AJIKEHOB:
¢usnyeckue M XUMHUYECKHE CBONCTBa (peakUuM TUIAPUPOBAHMS, TaJIOTCHUPOBAHUSA, T'HJpATallid, OKUCJIECHUS U
IIOJINMEPU3ALIH ), IOJyYEHUE U IPUMEHEHHE
2.3 Ankanuensl: Oyraguen-1,3 wu wmerunOyragmen-1,3: cTpoeHuwe, BaKHEHIIME XUMHUYECKHE CBOWCTBA (peaKius
nojgumepu3zaiyn). [lonyuyeHre CHHTETHYECKOTO KayuyKa M Pe3UHbI
2.4 AJKUHBI: cOCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUN psiA. ALETWIEH - NPOCTEUIINN MpeaCcTaBUTENb AIKHHOB:
COCTaB, CTpOCHHE, (PU3MUECKHE MW XHMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHMS, TAJIOT€HUPOBAHMS, THIpATallMH,
TOPEHMS), TOJy4YEHUE U IPUMEHEHHE
2.5 Apensbl. beH3on: coctas, cTpoeHue, (pu3ndeckue U XMMHUYECKHE CBOMCTBA (peakiMM TrajJOreHUPOBAaHUS U HUTPOBAHUSA),
MoJIyueHue U npuMeHeHue. Tomayou: cocTaB, cTpoeHue, (pru3nueckue 1 XUMUYECKHEe CBOMCTBA (peaKIMK IaJoreHupOBaHuUs
U HUTPOBAHHWA), IOJYyYEHHUE U IPUMEHEHHE. TOKCHYHOCTh apeHOB. ['eHeTnyeckas CBA3b MEXAY YIJIEBOIOPOAAMH,
MIPUHAISKAIMME K Pa3IMYHbIM KJIaccam
2.6 [TpupoaHble UCTOYHHUKH YIiIeBOAOPOAOB. [IpuposaHblii ra3 u nomytHele HedTsHble ra3sl. HedTh U ee mpoucxoxaeHue.
CrniocoOs1 iepepaOoTKu HeTH: MeperoHka, KpeKUHT (TEpPMUUYECKUN, KaTaTUTHUeCKHii), mupoiu3. [IpoaykTsl nepepaboTku
He(TH, UX TPUMEHEHHE B POMBIIIUIEHHOCTH U B ObITY. KaMeHHBIH yroib ¥ NPOAYKTHI €ro nepepaboTKu
3 Kucnoponcoaep:xaiue opraHndeckue CoeIMHEHUS
3.1 [IpenenbHble 0THOATOMHBIE COUPTHI. METaHON M 3TaHOJ: CTpOeHHE, (PU3MUYECKHEe U XMMHUYECKHE CBOMCTBA (peakuuu C

aKTUBHBIMH METAJIJIAMHU, TAJIOT€HOBOJOPOAAMHU, TOpEHHe), TpUMEeHeHne. BogopoaHble CBA3M MEXTy MOJIEKYJIaMH CIIUPTOB.
JleiicTBre MeTaHOIA M ATAHOJIA HAa OPTaHU3M YesloBeKa. MHOroaToMHbIE CIIUPTHI. DTUIIEHTIIUKONb U TIULEPUH: CTPOCHUE,
¢usznyeckue M XUMHYECKHME CBOMCTBa (B3aMMOJIEHCTBHE CO IIEJTOYHBIMM METAJJIaMH, KaueCTBEHHas peakius Ha
MHOI'0OATOMHBIC CHI/IpTI)I). ﬂeﬁCTBI/Ie Ha OpraHu3M 4CJIOBCKaA. HpI/IMeHeHI/Ie TJIMIOEPHUHA U OTUJICHI JIMKOJIA




3.2

@DeHOoJI: CTPOCHHE MOJICKYJIBI, pU3ndeckue U xumuueckue cBoiictBa. TokcuunocTs deHona. [Ipumenenue penona

3.3

Anpneruasl U KeToHbl. DopManbierui, aneTaabAerHli CTPOCHUE, (HU3MUECKHE M XHUMHYECKHE CBOMCTBA (pEakiuu
OKHCJICHHsI U BOCCTAHOBJIEHUS], KAUECTBEHHBIE PEAKLIMH ), HOJTYYE€HUE U IPUMEHEHHE

3.4

OHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHAsE M YKCYCHAasi KHCIOTBI: CTpOeHHe, (U3NYeCKHe M
XUMHUYECKHE CBOMCTBa (CBOMCTBa, OOINME JUIs Kilacca KUCIOT, peakuus STepudukaiuu), MoJyuyeHUE U NPUMEHEHHE.
CreapuHOBasi M OJEHHOBAs KHUCIOTHI KaK MPEACTABUTENU BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJHM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIEE IeHCTBHE

3.5

Crnoxable QUPBl KaK MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3 cioxHbeix 3¢upoB. Xupsl. ['maponus >xupos.
IIpumeHeHue KupoB. bruosornyeckas posb )KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(uKaius yrieBoJoB (MOHO-, TU- W ToJHcaxapubl). [r0ko3a - mpocTeimmii MOHOCaXapua:
OCOOCHHOCTH CTPOCHHUS MOJICKYJIBI, (PH3UYecKre U XMMHUYECKHE CBOWMCTBA (B3amMojeilicTBue ¢ ruapokcugom meau (II),
OKHCJICHHE aMMHaYyHBbIM pacTBOpoM okcuza cepedpa (I), BocctaHoBIeHUE, OpOoKEeHHE TIIOKO3bl), HAX0XKICHUE B MIPUPOJIE,
npuMeHeHue, ouosiornueckas poib. orocunres. OpykTo3a Kak U30Mep TIOK03bl. Kpaxmai u 1emiroio3a Kak nprupoIHbIe
nonuMepsl. CTpoeHue Kpaxmania U 1esuitos103bl. Pu3nyeckue 1 XMMUYecKUue CBOMCTBA Kpaxmana (THAPOIIN3, KaueCTBEHHAs
peakIys C HOJIOM)

ASOTCOI[ep)KaH_II/Ie OpPraHn4YCCKHUC COCAMHCHUA

4.1

AMMHOKHCIOTBI KaK aM(bOTepHI)Ie OpraHn4€CKUC COCIUHCHUS. du3nyueckue U XUMHYCCKHE CBOMCTBA aMHHOKHCIIOT (Ha
IIpUMEPC FJ'II/II_II/IHB.). buonornueckoe 3HaueHre aMHUHOKHUCIOT. HGHTI/I,I[LI

4.2

benku kak mpuposHBbIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OEIKOB.
XUMHUYECKHE CBOICTBA OEIIKOB: TMAPOIIN3, IEHATYpalHsl, KAYeCTBEHHbIE peaKIIMi Ha OEIKU

BLICOKOMOJ'ICKyJ'IprHbIe COCOMHCHUA

5.1

OCHOBHbBIE TIOHSITUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb
MOJINMEPU3aLUH, CPEeIHAs MOJEKyJsipHas Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COEIMHEHUN -
MTOJIMMEPHU3ALUS U TOJIMKOH ICHCALIHS

5.2

9KCHepI/IMCHTaJIBHBIe METOAbl H3YUCHHUSA BCUICCTB U HUX npeBpameHI/Iﬁ: O3HAaKOMJICHHUEC C o6pa3uaMH IMPUPOJHBIX U
HNCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB. HOJ’Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyyKa U pC31MHbI




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHA OCHOBHOU
OBPA30BATEJIbHOI ITPOI'PAMMBI

(11 KJIACCO)
Kon [TpoBepsieMble peAMETHBIE PE3yJIbTaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl CPEIHEr0 0011ero oopa3oBaHus
IIPOBEPSIEMOTO
pe3yJbTara
1 Teopernueckrne OCHOBbI XUMUU

1.1 Brnanenue cucreMoil XMMHUYECKMX 3HaHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATalOUIME IOHATHS (XMMHUYECKUH 3JIEMEHT,
aToM, OJJICKTPOHHAas O000JI0YKa aroma, S-, P-, O-2JIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJICKYJla, BaJCHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHHs, XMMUYECKas CBsA3b, MOJb, MOJISIpPHAas Macca, MOJIAPHBIA 00beM,
KpUCTAJIJIMYECKAsl PELIEeTKA, TUIIbI XUMUYECKUX peakluil (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE, K30~ U SHAOTEPMUYECKUE,
peaKkMy MOHHOrO OOMEHa), PacTBOP, 3JEKTPOJUTHI, HEIIEKTPOJIUTHI, JIEKTPOJUTUYECKAs IUCCOLMALUSA, OKUCIUTEb,
BOCCTAaHOBUTENIb, CKOPOCTb XHMHUYECKOM peaklMM, XUMHUYECKOE paBHOBECHE); TEOPUM M 3aKOHbI (Teopus
UIEKTPONIUTHYECKON nuccoumanuu, Ilepmoguueckuit 3axkon JI.MI. MengeneeBa, 3akOH COXpaHEHHs Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3BbIK XUMHH, (DAKTOJOTHUYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJIyYCHHH U
0€30I1aCHOM HCI0JIb30BAaHUH BaKHEHIIINX HEOPTraHUYECKUX BEUIECTB B ObITY M IPAKTUYECKOHN JIEATEIbHOCTH YEJIOBEKa

1.2 ChopMHpOBaHHOCTh YMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKW M B3aUMOCBS3b M3YyYEHHBIX IOHATHH, NPUMEHATH
COOTBETCTBYIOLIME MOHATHUS IIPU ONMUCAHUM CTPOCHMSI M CBOMCTB HEOPraHNYECKUX BEILECTB U UX NPEBPAICHU; BBIABIATh
B3alMOCBS3b XUMUYECKUX 3HAHUN C IOHATHUSMHU U NPEJCTABICHUSIMHU APYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB

1.3 BnageHue OCHOBHBIMH METOJaMM HAy4yHOTO MO3HAHHUS BEUIECTB M XMMHUYECKUX SBJICHUH (HaOIIOZeHHE, W3MEpEHue,
HKCHEPUMEHT, MOJICITUPOBAHNUE)

1.4 CdopMupoBaHHOCTh YMEHUH ONPEIENSATh BAJEHTHOCTh M CTENEHb OKUCICHMSI XMMUYECKHX JJIEMEHTOB B COEIUHEHMSIX
Pa3IMYHOIO COCTaBa, BUJ XMMHMUYECKOW CBSI3U (KOBaJECHTHAas, MOHHAs, METAIJIMUECKasi, BOAOPOAHAs)) B COEAMHEHUSX, THII
KPUCTAIJINYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA (aTOMHAs!, MOJIEKYJIIpHAsi, MOHHAs!, METaJNINYeCcKas)

1.5 ChopMupOBaHHOCTh YMEHUH ONPEEIsiTh XapakTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTMHEHUIN

1.6 CdopmupoBaHHOCTh YMEHUS KiIacCU(UIMPOBATh XMMHUYECKHE PEaKLUU IO Pa3IMYHbIM IpHU3HaKaM (YHCIy U COCTaBY
pearupyomux BelecTB, TEIIOBOMY 3((}eKTy peakIuH, W3MEHEHHIO CTENeHeW OKHCIEHHs 3JEMEHTOB, 00paTUMOCTH
peaKIy, Y9aCTHIO KaTajln3aTopa)

1.7 ChopMupOBaHHOCTh YMEHHUH COCTABIISATh YPABHEHUS pPEaKIUil pa3iU4HBIX THIIOB, MOJHBIE U COKPAILCHHbIE YpaBHEHHS
peakiuii HFOHHOTO OOMEHa, YUUTHIBas YCIOBUS, TPU KOTOPBIX ATH pEaklMy UAYT J0 KOHIA

1.8 CdopmupoBaHHOCTH YMEHUI IPOBOAUTDH PEAKIIMH, OITBEPKIAIOLINE KaYECTBEHHbIN COCTAaB Pa3IMYHbIX HEOPTaHUUECKUX
BELIECTB, PAaCIO3HABATh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPTAaHUYECKUX BEIIECTB

1.9 ChopmupoBaHHOCTh YMEHUN pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN IMOCPEICTBOM

COCTAaBJICHUSA 3JICKTPOHHOT'O OajaHca dTUX peaKLII/Iﬁ




1.10

CdopmupoBaHHOCTH YMEHUN 00BSACHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKOM peakiiuu OT pa3InyHbIX (GaKTOpOB

1.11

ChopmupoBaHHOCTE YMEHHUI OOBICHATH XapakTep CMEIICHHS XMMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozaeiicTBus (mpunimn Jle-I1llarense)

OO0mmas u HeopraHudecKasi XUMUs

2.1

CdopMHupOBaHHOCTh YMEHHUI packpbiBaTh cMbIch [lepuommueckoro 3akoHa JI.M. MenneneeBa u I€MOHCTPUPOBATH €TO
CHCTEMAaTH3HPYIONTYI0, O0BSICHUTENBbHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

2.2

ChopmupoBaHHOCTh YMEHHI XapaKTEPHU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX JIEMEHTOB | - 4 mepuojoB
[Mepuoanyeckoit cucteMbl Xumudeckux siaemeHToB J[.M. MenneneeBa, MCHOJB3Yys HOHATHA «S-, P-, d-3JEKTPOHHBIC
opOUTANNY, «IHEPIeTHUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKHX JJIEMEHTOB U HUX
coeMHEeHMi 1o nepuojaaM u rpymnmnam Ilepuoanueckoit cucrembl xumudeckux anementoB J.M. MenneneeBa

2.3

ChopmupoBaHHOCTh YMEHUW XapaKTEpH30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA HEOPTraHMYECKHX BEIICCTB
Pa3IMYHBIX KJIAcCcOB, MOATBEPXKAATh CYIIECTBOBAHME T€HETUYECKOW CBA3M MEXAYy HEOPraHMYeCKHMMH BEIIECTBAMH C
MTOMOIIIbIO YPABHEHHI COOTBETCTBYIOINX XUMHUYECKUX PEAKITUI

2.4

ChopMupoBaHHOCTh YMEHMI YCTaHABIWBATh MPHHAJICKHOCTh HEOPraHMYECKUX BEIIECTB 10 HMX COCTaBy K
ompeneIeHHOMY Kiaccy (Tpynme) coeAuHEHUN (MPOCThIe BEIIECTBA - METAJIBI M HEMETAJUIbl, OKCHUJIbI, OCHOBAHUS,
KHCIIOTHI, aM()OTEpHBIE TUIPOKCUIBI, COITH)

2.5

ChopMupoBaHHOCTh YMEHHUI HCIIOJIB30BATh XMMHUUYECKYI0 CHMBOJIMKY JIUISI COCTaBJICHHS (DOPMYJI BEIIECTB M YpaBHCHUU
XUMHUYECKUX peakiuii, cuctemarnyeckyro HoMeHknatypy (IUPAC) u TpuBuanibHble Ha3BaHUS OTACIBHBIX HEOPTaHUYECKUX
BEIIECTB (yrapHbIil ra3, yrJIeKUCIIBIN ra3, aMMHUaK, raieHasl U3BECTh, HeTalleHast U3BECTh, MMUThEBAs COJA, MTUPHUT U IPYTHE)

2.6

CpopMUpPOBAaHHOCTH YMEHHI XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA HEOPTAHMUYECKUX BEIECTB
pPa3IMYHBIX KJIACCOB, IMOJATBEPXKAATh CYIIECTBOBAHME T€HETUYECKOW CBA3M MEXAY HEOPraHMYECKMMHU BEUIECTBAMU C
MTOMOIIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUIT

2.7

CchopMupoBaHHOCTb YMEHHH MJIAHUPOBATH U BBIMOIHATE XUMUYECKUH SKCIIEPUMEHT (pa3iiokeHue MepoKCcHia BOIOPO/ia B
IIPUCYTCTBUM KAaTAJIN3aTOPa, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C IIOMOLIBI0 YHUBEPCAIBHOTO NHIMKATOPA, BIUSHHE
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEaKLIMU, peak[ii HOHHOTO 0OMeHa, KadyeCTBEHHbIE peaKlluu Ha Cyib(ar-
, kapOoHaT- M XJIOPUJI-aHUOHBI, HA KaTUOH aMMOHHS, PEIIEHHE SKCIEPUMEHTAIbHBIX 3a7ad Mo TeMaM «Mertamib» U
«Hemerambl») B COOTBETCTBUU C MpaBUJIaAMU TEXHUKU OE30MACHOCTH NMPH OOpAIIEHUH C BEIIECTBAMU U JaOOpaTOPHBIM
000py/IOBaHUEM; MIPEICTABIATH PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (hOpMe 3aITUCH YPABHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyJIMPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB

2.8

CdopmupoBaHHOCTh YMEHUI COONIOAATH MpaBUja MOJb30BaHUS XUMHUUECKON MMOCYA0N U JIaOopaTOPHBIM 000PYJOBAHUEM,
a TaKkKe NpaBuWiIa OOpalleHHs C BEUIECTBAMH B COOTBETCTBMM C MHCTPYKIHMSAMH 110 BBIIOJHEHHIO J1AOOPAaTOPHBIX
XUMHUYECKHX OIBITOB

2.9

ChopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh XMMUYECKHE MPOIIECCHI, JIEXKAIFe B OCHOBE MPOMBIIIJICHHOTO MOJyYeHHS
CEepHOIl KHUCJIOTHI, aMMHakKa, a TaKkXe CQOPMHUPOBAHHOCTH IMPEACTaBICHUN 00 OOMMX HAy4YHBIX NPUHLHUIAX H
HKOJIOTHYECKUX MPOOJIeMaxX XUMHUYECKOT0 MPOU3BOICTBA




XuMus ¥ kn3Hb. PacueTsl

3.1

CdhopMupoBaHHOCTH PEACTABICHUN O XUMHUECKOW COCTABISIONICH €CTECTBCHHOHAYYHON KapTUHBI MHUPA, POJIM XUMUH B
MO3HAHUU SIBJICHUN NPUPOABI, B (POPMUPOBAHUM MBILIUIEHUS U KYJIbTYPbl JIMYHOCTH, €€ (DYHKIIMOHAJIBHONW IPaMOTHOCTH,
HEOOXOAMMOW ISl peIIeHUs] MPAKTHYECKUX 33/1a4 U KOJOTMYECKH OOOCHOBAHHOI'O OTHOILICHUS K CBOEMY 3J0POBBIO H
MPUPOTHON cpesie

3.2

ChopMUpOBaHHOCTh YMEHHUH KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(GOpMAIMIO, MOJy4aeMyl M3 Pa3HbIX
HCTOYHUKOB (CpeZicTBa MacCOBOM KOMMYHHKaIUH, ceTh VIHTEpHET U Ipyrue)

3.3

ChopmupoBaHHOCTE YMEHUH COOMIOIATh TPABHIA JKOJIOTHYECKH IIEJIECOOOpPA3HOTO IMOBEIACHHSI B OBITY W TPYIOBOU
JIeSITENIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOUIEH MPUPOTHON CpeJIbl

3.4

Oco3HaBaTh OMacHOCTH BO3HCﬁCTBHH Ha KUBBLIC OPraHru3MbI OIMPCACICHHBIX BCHICCTB, IIOHUMAA CMbBICII I1OKA3aTCJIA HHK,
IOSICHATH Ha IPUMCEPaAx CITOCOOBI YMCHBIICHHUA U MTPEAOTBPALICHHA UX BPCAHOIO BO3I[CﬁCTBH$I Ha OpraHu3M 4CJIOBCKaA

3.5

ChopMupoOBaHHOCTb yYMEHHUH IPOBOAUTH BBIYUCICHUS C HCIOJb30BAHUMEM IIOHATUS «MaccoBas JOJsS BEIIeCTBA B
pacTBope», 0OBEMHBIX OTHOIICHUH ra30B MPU XUMUYECKUX PEAKIUIX, MACChl BEIIECTBA MM 00beMa Ta30B MO U3BECTHOMY
KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJTHOIO U3 YYaCTBYIOLIMX B PEAaKLIUU BEIIECTB, TEIUIOBOro 3¢ (dekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALICHUS] U COXPAHEHUS SHEPTUU

IMMPOBEPAEMBIE DJIEMEHTBI COJAEPKAHMS
(11 KJIACC)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

11

Xumudeckuit seMeHT. AToM. Spo atoma, W30TOIBI. DIIEKTPOHHAs 00070YKa. DHEPreTHUYECKUE YPOBHH, MOTYPOBHU.
ATomHbIe opbuTany, s-, p-, d-anemMenTh. OCOOCHHOCTH paCIpeIe/ICHHs SIEKTPOHOB 0 OPOUTAISIM B aTOMaX 3JIEMEHTOB
TIEPBBIX YETHIPEX NEPHOIOB. IJICKTPOHHAS KOH(DUTYpaAIIHsI aTOMOB

1.2

Ilepnognueckuii 3akoH u Ilepuoanueckas cucrtema xumudeckux neMeHToB .M. Menneneesa. CBs3b NEPUOANYECKOTO
3akoHa M Ilepuoguueckoil cucrembl xumudeckux 3jeMeHTOB JI.JI. MenneneeBa ¢ COBPEMEHHOW TEOPHEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XMMHYECKHX JJIEMEHTOB U 0Opa3yeMbIX MMH MPOCTBIX U CIOXKHBIX
BEIIECTB I10 TPyNNaM ¥ NeproJiaM. 3HAa4€HHE NMePpUOANYECKOro 3aKOHA B pa3BUTUN HAYKU

1.3

Crpoenue BemiecTBa. XUMHUECKasi CBsI3b. BBl XMMHUYECKON CBsI3U (KOBaJIEHTHAs HEMOJSIpHAs U MOJSpHAs, UOHHAS,
MeTandeckasi). MIoHbI: KaTHOHBI M aHUOHBI. MeXaHN3Mbl 00pa30BaHUs KOBAJIEHTHON XMMHUYECKOM CBS3U (OOMEHHBIN 1
JIOHOPHO-aKIEeNTOpHbIN). BogoponHas cBs3b

1.4

BanentHocTh. DnekTpooTpuniateabHOCTh. CTENEHb OKUCTICHUS

1.5

BemectBa MOJIEKYJIApHOTO M HEMOJIEKYJISPHOTO CTPOCHMs. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTBA. | HITBI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBAa BEIIECTB OT THIA KpHUCTAIMYecKoM pemietkd. llonstue o
JMCTIEPCHBIX cUcTeMax. VICTHHHBIC U KOJUTOUIHBIE pacTBOPBL. MaccoBas 10Jisl BEIIECTBAa B paCTBOPE




1.6

KJ'IaCCI/I(l)I/IKaI_II/IH HEOPTraHNYCCKUX CO€,I[PIHCHPII>1. HOMeHKHaTypa HCOPTraHNYCCKUX BCIICCTB

1.7 Xumuueckass peakuus. Kiaccupuxanus XUMHUECKUX PpEaKIUil B HEOPTaHMYECKOW M OPraHMYecKOM XHWMHHU. 3aKOH
COXpaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHMS M MPEBPALICHUS] SHEPTUH NIPU XUMUYECKUX PEAKIUAX

1.8 CKOpPOCTbh peaKyu, €€ 3aBUCUMOCTh OT Pa3IM4YHbIX ()aKTOPOB

1.9 OOpatumbie peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME HA COCTOSIHME XUMHUYECKOTO PpaBHOBECHS.
[Ipunnun Jle Hlarense

1.10 OnexTponutnueckas auccoruanus. CunbHble U ciaadble AmeKTponuThl. Cpefa BOJHBIX PAcTBOPOB BEIIECTB: KHCIAs,
HeHTpanpHas, menoyHas. Peakuuu nonHoro oomMeHa

1.11 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

2 Heoprannueckast xumust

2.1 Hemeramnsl. [lonoxxenne HemeramioB B Ilepuonmueckor cucreme xmMuueckux 3ieMmeHTtoB .M. MenpaeneeBa u
0COOEHHOCTH CTpoeHHs aToMOB. Du3nUeckre cBOWCTBa HEMETAIIOB. AJITOTPONHS HEMETANIOB (Ha IpUMepe KUCIopo/a,
cepsl, hocdopa u yriieposa)

2.2 XUMHUECKUE CBOWCTBA BA)KHEHIIMX HEMETAJIOB (TaJOreHOB, Cephl, a3oTa, (ocdopa, yriaepona W KpeMHHS) U HUX
COeTUHEHNI (OKCHIIOB, KHCIOPOJCOJEPKAIINX KHUCIOT, BOJIOPOAHBIX coeAuHeHui). IlpuMeHeHue BakHEHIIUX
HEMETAJVIOB U UX COCIMHEHUI

2.3 Mertamnbl. [lonoxxenne MeramioB B [lepuoanueckoii cucteme xumudeckux 3neMeHToB J[.M. MenaeneeBa. OcobeHHOCTH
CTPOCHMS 3JIEKTPOHHBIX 000J0ueK aTOMOB MeTayioB. OOmue ¢usznuyeckue cBoiicTBa MeTasioB. CuiaBbl METaIOB.
DIEKTPOXUMHUYECKUH Psiji HAPSHKEHU METAJUIOB

2.4 XUMHYECKUE CBOMCTBA BAXHEHIIMX METAIOB (HATPHUM, Kalui, KaJbLIMM, MarHui, alllOMUHUHN, IIUHK, XPOM, KEJe30,
MeJib) M UX coemHeHud. O6mmue crnocoObl nonydeHus: MetauioB. IlpuMeHeHne MeTamioB B ObITY M TEXHHUKE

2.5 I'eHeTnyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, NPUHAUISKAIINX K Pa3IMYHBIM KJlaccaM

3 XUMHS ¥ )KU3Hb

3.1 Ponp xuMum B oO€ClEYEeHHH HKOJOTHUECKOM, HHEPreTUUecKOM M MUILEBOW Oe30MacHOCTH, Pa3BUTHM MEIHUIIMHBL
[ToHsITHE O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUil

3.2 [IpencraBienust 00 00X HAYYHBIX MPUHIIUIAX MPOMBIIUIEHHOTO MOJYYeHHUsS BaXHEHIINX BemiecTB. YemoBek B MHUpeE
BELIECTB M MAaTEepUajoB: Ba)KHEHIIME CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKIHMOHHBIE MAaTe€pHallbl, KpackH, CTEKIIO,
KepaMHuKa, MaTepUaIbl IJIsl 2IEKTPOHUKH, HAHOMATEPHAIIbI, OpPraHMYEeCKIe U MUHEpaJbHbIE YI0OpeHus

3.3 XuMHUsT W 370pOBbE€ YENOBEKa: IMpaBHJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX IpENapaToB, IMpaBuia Oe30MacHOTO

HCIIOJIb3OBAHUA ITPCIIApaTOB OBITOBOM XMMUU B MMOBCEIHEBHOM KM3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. bubnmoreka nudpoporo odbpazopareaprHoro konteHTa (budanoreka 1HOK)
[DnexTponnslit pecype]. — URL: https://urok.apkpro.ru/

2. Enunast KoJuieKuus 10cTyma K udpoBbIM 00pa3oBaTelibHBIM pecypcam
[DnexTpoHHBIN pecypc]: dhenepanbHbIi IEHTP HHPOPMAILTMOHHO-
obpasoBartenbHbIX pecypcoB. — URL: http://school-collection.edu.ru/catalog/

3. Poccuiickas 3leKTpOHHAs MIKoIa [ DIEKTPOHHBIN pecypcl:
rocymapcTBeHHas oopazoBareiabHas matdopma. — URL: https://resh.edu.ru
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