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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHero ooOmiero obpa3zoBaHus
(®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 TnoNOXeHu «Crtparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHUsl CpeCTBAaMU Y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1ened W MNPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OHa BHOCHUT CBOW BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY

CTPOCHUCM BCIICCTB, UX CBOMCTBAaMU U BO3MOKHBIMHU 00JIaCTIMU IMPUMCHCHM.
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TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHA B KU3Hb COLUYMA, MPOAOJKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HAa  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3HUIIMM,



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

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
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 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHLHON W MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICTUBATH WMH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSd MHPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMII MEXIy HOBbIMH (DaKTaMHM M TEOPETUUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
oOy4Jarommxcs MNPHUHATbIE MNPOrpaMMOM IO XUMHUHU MOAXOAbl K OIpPEAeSICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MHpOpMAIIHN, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.
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CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LIETSIMU U3YyYEHHS TpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIEH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX IS MPUOOpETEHHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOM M MOBCETHEBHOM JKU3HM,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKa IeJIed U 3a/lay U3y4eHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKONM KOMIIOHEHTE COJIEp>KaHus OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY TMPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINIA), WMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3IUIHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHUS, TTOTIOTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocTabisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B Hedemwo), B 11 kmacce — 34 w4aca (1 w4ac B HeEIeo).



COJEP XAHME OBYUYEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COECIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

IIpencraBnenue o kinaccupuKay opraHudeckux BeuiectB. Homenkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKkas) W TPUBHAJIBHBIE Ha3BaHMs
BKHEHIIUX MPEIACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX MPEBpalICHUIL:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPIaHMYECKUX BEIIECTB, HAOJIOJEHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYTJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W dTaH —
IpOCTEeHIlINe NPEACTaBUTENN AaJKaHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHUss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIYYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUM psii. DTUJIEH U MPOMUIIEH —
IpPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOytamueH-1,3: cTpoeHHe, BaKHEUIINE
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— MpPOCTEHIINKA TNpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaKLUMK THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoeHue, pU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W UX MpEeBpaIleHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHU s

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa HA OPTraHr3M YeJlOBEeKa.

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

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKILIMH), IOJyUYCHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEJACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, 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, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHuueckue coeauHeHus. Guzndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKYIsIpHBIE COeTUHEHUS

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIONb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMINUXCS CUCTEMHBIMHU TSI OTIAEITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, mepuoInIHOCTh, HAOTIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, 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,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAaeMbI€, TOILIMBO,
peCypchl.

TexHonorus: MNHINEBBIE TMPOIYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHMUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KUIIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XuMUYecKuil sneMeHT. AToM. Sapo artoma, H30TONbL. DJIEKTPOHHAS
000J104Ka. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeielieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamyeckoil CucTemsl
xuMuaueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXXHBIX BEHIECTB IO TPYIINaM H TEpHUOJaM.
3HaYeHue MepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJCHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.
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BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKNX BelEeCcTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (QakTopoB. OOpaTuMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEIIETOK, HAOIIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuuHbiX (HakTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAIOB (TaJoreHOB, CEpPbl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.
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Merannel. Ilonoxenne meramnos B [leprnonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, pPEIICHUE
HKCMEPUMEHTAIBHBIX 3a7ad, HAOJIOJICHUE U ONHCAHWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUA C PACTBOPAMU
KHCJIOT U 11IEJI0Y€eH, KaueCTBEHHBIE PEAKIIUN Ha KATUOHBI METAJIOB).

PacuérHrie 3anaun.

PacuéTtel mMacchl BemiecTBa WM O0ObEMA ra3oB IO HW3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHA ¥ KU3Hb

Ponb xumuu B 00€ClieUeHUH SKOJOTMYECKOM, YHEPTeTUYECKOM U MHUILEBON
0e30MacHOCTH, Pa3BUTHH MeAHMIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIMIA.

[TpencraBiaenuss 00 OOMMX HAay4yHBIX MPUHLHUIAX POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAOB: BAKHEWIIUE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIBbHbBIE
ynoOpeHus.

XuUMHSLT W 30pPOBbE YEJIOBEKA: IMpaBUJIa HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E€30MaCHOTO KCIONIb30BAHMS NPENapaToB ObITOBOW XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHbIX TMOHSITHUH, TaK W TMOHATUM, SBJISIOIIMXCA
CUCTEMHBIMH JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHallu3, CHHTE3, KiIacCupUKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPEHHE, SBJICHHE.
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du3uka: MaTepus, SHEPIUsi, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, MHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOI'PAMMBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPe3ysbTaTaM OCBOCHUS
OOyYaroNIMMHUCSL TMPOTpaMM CpelHero oO0mero o0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM /s
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHUCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHsS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIUMHUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEICHUIO;

HaJIM4K1E MOTUBAIIMH K O0YyUECHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIMXcsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIO0CTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMYKUE MPABOCO3HAHUS YKOJIOTHIECKON KYJIbTYpPhl M CIIOCOOHOCTH CTAaBHUTh
1[EJTU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeAamMeTa «XHUMHS» JIOCTUTAITCS B
CANHCTBE YYEOHOW ¥ BOCHMUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
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TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU
U HaealaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMaMd U TpaBWIAMH  TOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpoIeccam
CaMOIIO3HAHMS, CaMOPa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUSA JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(OPMHPOBAHHOCTh OIBITA TIO3HABATECIHLHON M TMPAKTHYECCKOW JEATECILHOCTH
0oOydJaromuxcsl Mo peaanu3auy IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHUCJIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJICTABJICHUS O COIMAJIBHBIX HOPMax M MpPaBUWJIAX MEKINYHOCTHBIX
OTHOIIICHUM B KOJJICKTHBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IIPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHIITOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMaTh M TPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyYMEHTBI JIPYTUX IIPHU aHAJIU3€ PAa3IMYHBIX BUJIOB YUICOHOM ACATEILHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEAUIO
OTECUYCCTBECHHOMN XUMUM;

YBOKCHHS K IIPOIIECCY TBOPYECTBA B OOJIACTH TEOPHUHU M IMPAKTUUYECKOTO
MPUMEHEHUSI XMMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKH €CTh pPE3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

MHTEpECa M TO3HABATECJIbHBIX MOTHBOB B IMOJYYEHHH U MOCJICAYIOIIEM
aHajau3e MH(pOpMAIMK O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM
XHMHU,

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIUH, CBA3aHHbBIE C XUMUUECCKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEJCHUE W TMOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUN STHUX
MOCTYTKOB;

4) popmupoBaHus KYJbTYPbI 310POBbSI:
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NOHMMAaHHSA UEHHOCTEH 370pOoBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BEHleCTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JIEATEIHLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW JAPYIHMX BHJAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PELUICHUHM MPAKTHYECKUX 33734
COLIMAJIBHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUil pa3IudHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUM IO XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPpyJa U pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, HHTEPECOB U
oTpeOHOCTEH 00I1IeCTBa;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHHS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pELIeHHs] BOMPOCOB PALIMOHATILHOTO MPUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCJEACTBUS NPEINPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATHCS MMH B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM
MPAKTUKE, CIOCOOHOCTH H yMEHUS AaKTHMBHO TMPOTUBOCTOSATH UACOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:
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c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ polu B
GbopMHpPOBAaHUN PALMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
MpeCTaBlIeHUs] 00 OKpPYKArOIIEM MUpE Kak O €IMHCTBE MPUPOJbl U YEJOBEKa, B
MO3HAHUHM TPUPOTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
MPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH IS COBPEMEHHOM
IUMBUIIM3AIMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH U Ba)XXHOW pOJIM B
CO37laHUHM HOBOM 0a3bl MaTepUATbHOU KYJIBTYpHI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0O€30MaCHOCTH, B PAa3BUTHM MEIULMHBI, O00ECHEYEHUH YCIOBUN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HU KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHMUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJlydyaeMble 3HAHUA I aHAIu3a U OOBSCHEHUS SIBICHUN OKpPY)KAIOIIETO MUpa U
IPOUCXOASIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJXYYECHHUS
JTIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHHS s
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHWWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM
JESITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pPe3yJIbTaThl OCBOCHUSI YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpeJIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC IS dbopmMupoBaHUS MUPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINe
IIEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
npoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);
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YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYHKIIMOHAIBHOM
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CIIOCOOHOCTh o0yyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpenMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
NeiCTBUSIMM:

1) 0a3oBble JIOrHYecKHUe AeCTBUS:

CaMOCTOATENLHO  (QOpMyJIHpPOBaTH W aKTyalIM3upoBaTh  MpoOIIEMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMpENeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABICHHBIMU IEISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISITh XApAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH MX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABJIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJeHHUS (MHIYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUUA CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuu — MpU PEIICHUU Y4YeOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEICTABICHUS JJIs1 BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUunii;

dbopMyIMpOBAThH MEJN U 3a/1a4U UCCIICIOBAHUS, UCTIOIh30BATh MOCTABIICHHEIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
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MO3HAHUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOIIOJaTh 32 XOAOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBAaTENbCKOW UM MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
INOUCKY METOJOB PpELICHUS NPAKTUYECKUX 3a4ad, MPUMEHEHUIO pPAa3IUYHBIX
METO/I0B [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHHUKAX HHGMopManuu (Hay4dHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUMYHBbIE METObI MPU MOUCKE U
orbope wuHpoOpMalUMU, HEOOXOAUMON Uil BBINOJHEHUS Y4EeOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpMYy  MpEICTaBICHUSA
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeAcTBa NpH pabdoTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CpEACTBA
HaIJIS,THOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOI TeMbl B XOJ€E Maaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJE€H, (OPMYJIHpPOBaTb CBOU  MPEHAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNATh C Mpe3eHTalMell pe3ybTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHIMOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO HUCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajln3alui y4eOHOro npoekTa u (OpMyJIUpOBaTh BHIBOIbI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COTJIACOBAaHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.
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OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, Onpenesnsis €€ Leaud M 33Jauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MPEUIaraéMbplii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHMM YYE€OHBIX UM HCCIIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TOJNyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYLIECTBIISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpeameTHBIE pE3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXaror:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
Opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHUs MPAKTUUECKUX 3a7a4
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpPOJHbIM CcKeneT, (yHKIHOHANbHAs Tpymna,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI Psifl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCJIOPOJ M Aa30TCOJEpXALIUEe COCAUHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XHWMHUH, MHPOBO33PEHUYECKHE 3HAHMS,
JeXallue B OCHOBE IOHMMAaHUS IPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, MOIYYEHHH U
0€30MacHOM HCIOJIb30BAaHUU BAKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHUM BBISIBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHIM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NMpPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPAILICHUI OPTraHUYECKUX COEIMHEHMIA;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIs
COCTABJICHHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
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dbopMyaT OpraHMYECKMX BEMIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
W3TOTABIMBATH MOJIEIM MOJIEKYJT OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA WX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAJICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpeACIIEHHOMY
KJIACcCy/Tpynne COequHEHUN (yIJIeBOJOPOABI, KHCIOPOA M a30TCOACpPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIAPHbIC COEJUHEHHUS), JlaBaTh UM Ha3BaHUS II0
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOMb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJI0TA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

cOPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeriectB A. M. BytiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIMWICH, alleTHJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJerua, MypaBbUHAsi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MepepadOTKy;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCTh YMEHHM BIJIaJIETh CUCTEMOW 3HAHWUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbIX B XUMUU TIPH U3YYEHUHU BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUISI TPUHATHS pEIIeHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH M HX
MIPUMEHEHUEM;
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c(OpMUPOBAHHOCTh YMEHUI COOMIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKON
nocyAod M JabopaTopHBIM O0OpYyIOBaHMEM, a TaKXKe IMpaBuiia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH IO BBITOJHEHHUIO J1A0OPATOPHBIX
XUMHYECKHUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBaTh M BBIIOJHATh XHWMUYECKUI
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHHHU, ITOTYUYEHUE
TWIEHA M M3YyYEHHE €ro CBOICTB, KayECTBEHHbIE pPEAKUHWHU OPraHUuYeCKHX
BELIECTB, JEHATypauus OEJIKOB IpHU HArpeBaHUU, LIBETHBIE peakluu OEIKOB) B
COOTBETCTBMM C IPaBWJIAMU TEXHUKH O€30MaCHOCTH NpHU OOpalleHuu C
BEUIECTBAMH U J1a0OpaTOPHBIM OOOpPYAOBAHMEM, MPEACTABIATh pPE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpPaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  HKOJOTHMYECKHU
LEJeCO00Pa3HOro MOBEAECHUS B OBITY M TPYIOBOM JEITEIIBHOCTH B IEJSIX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPYKAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTh BO3JICHMCTBHUSI HA JKUBBIE OPraHU3MBbl ONPEIEIEHHBIX OpPraHUYECKUX
BEILECTB, MOHUMasi cMbIca mnokaszatend [IJIK, moscHiATh Ha mpumepax crnocoObl
YMEHBUIEHUSI W TNPEJOTBPAICHHUS] HMX BPEAHOTO BO3ACHCTBUS HA OpraHU3M
YeJIOBEKa;

Ui 00y4aroUIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIeNbIX M CHa0OBHUIASIIMX OOYYalOIMXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. bpaiinsg ns 3anmucn XMMUYECKHX

dbopmy.

11 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XAMUSDY OTPAXkKaKoT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUHU SIBJICHUH
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUISCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHON

cpene;
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BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIONIUE TMMOHATHS (XUMUYECKUH 3JIEMEHT, aToM, W30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKHUCJIECHUS, XUMUYECKasi CBS3b
(xoBaJIeHTHas, MOHHAsI, METAJLTHYECKasi, BOJOPOAHAS ), KpUCTAITMYECKasl pelIéTKa,
TUNBl XUMHYECKHX  PpPEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JUCCOLUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEaKIuu, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS dHEPTUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKME 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTMUYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM HCIIOJIb30BAHUM BAXXKHEHIIINX HEOPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHITUSA MPH
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIB30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUH XHMHYECKUX  pPEaKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbpie Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETaIIEHAsI U3BECTh, MUThEBAS COJIA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNIATh BaJICHTHOCTh U CTEMEHb OKUCICHHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3JIMYHOIO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPO/IHAS]) B COCTUHECHUSX, TUI
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJEKYJSpHas,
MOHHAs, METAJJIMYECKAs), XapaKTep CPeJbl B BOJHBIX PACTBOPAX HEOPTAaHUUYECKHUX
COCIMHCHMI;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K OMNpPeACTIEHHOMY Kiaccy/Tpymre
COEIMHEHUI (MPOCTHIE BEMIECTBA — METAJUIbl U HEMETAJUIbl, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBIC]I TIEPUOANYECKOTO 3aKoHa /JI.
N. MenpneneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 14 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux sjemeHToB JI. M. MennesneeBa, MCIONb3ysA MOHATHA «S-, P-, d-
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AJIEKTPOHHBIE opOuTanmy, «QHEPTETHUYECKUE YPOBHI, OOBSCHSITH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHYECKUX DJIEMEHTOB M MX COCIWHEHUN
o repuoaaM u rpynnam llepuonnueckon cucremMpl XUMUYECKHUX 351eMeHTOB 1. .
Menneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XMMHYECKHE CBOICTBA HEOPTraHMYECKHX BEIIECTB  Pa3iIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECTBOBAHUE TECHETHYECKOW CBS3M MEXKIYy HEOPTraHUYECKUMU
BEI[ECTBAMH C [TOMOIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKUX PEaKIIUA;

chOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIMPOBATH XUMHYECKUE PEAKIUU II0
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTAaBYy pPEarupyroliux BEHIECTB, TEILIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETEeHEH OKHMCICHHS 3JIEMEHTOB, 00paTHMOCTH
peaklny, yYaCTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS PEAKIUN pPa3IUUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIIUU UAYT IO KOHIIA,

cOPMHPOBAHHOCTh yYMEHUH TPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIC
KauyeCTBEHHBIA COCTAaB pAa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, PAacCIO3HABATH
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

cOpPMUPOBAHHOCTh YMEHHMM PACKPBIBATh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peakiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelTHero Bo3aeictaus (mpuniui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XWMHUYECKHE TPOIIECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO TOJYYEHHUS CEPHOW KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIUX HAyYHBIX MPUHIUINAX WU
IKOJIOTUYECKUX MPOOIeMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHUIH TPOBOJUTH BBIYHCICHUS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHHA Ta30B
IpU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe€ WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIJIOBOTO 3 (dekTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BCIIECTB, IPEBPAIICHUS U COXPAHCHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHUEM, a TAaKXKe TpaBHIa OOpaIeHUs ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;
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c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (pa3joKEHUE MEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTalau3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBI0  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakIuu,
peakiy HOHHOTO OOMEHAa, KauyeCTBEHHBIE pEeaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMaM «Metamey u «HemeTamib»y) B COOTBETCTBHHM C TMPABWIAMH TEXHHUKHU
0e30MacHOCTH MPU OOpAIlEHUU C BEIIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIepUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peaKIuil U (HOpMYIUPOBATh BBIBOJLI HA OCHOBE
ITHX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHhOpMAIUIO, TMOJy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpEJCTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOJaTh  TpaBUJia  AKOJIOTMYECKU
LEJI€CO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHON Cpelbl, OCO3HABATH
OITACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBI OTIPEICIEHHBIX BEIIECTB, TOHUMAS
cmbicnt mokazarenss IIJIK, mosicHAT, Ha mpuMepax CIOCOObl YMEHBIIEHUS U
MPEIOTBPAICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTAHU3M UEJIOBEKa,

Ui 00Yy4aronIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
MPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB M
XUMHUUYECKUX SIBICHUM;

JUISL CHENBIX W CHA0OBHIASIIMX OOYYaIOIMUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpailins nis 3anucu XMMUYECKHUX

bopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Ne ni/m Konrpoabnbsie IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
IT i .T
11 cpocsw oprammceins cosumeni 3 0 o bubmore
' P P s IIOK https://myschool.edu.ru/
A. M. bytneposa
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
bubnuortexa
2.1 IT — 2 0 0
PEACTIBHBIC YIIICBONOPOAR! — allKatH IHOK https://myschool.edu.ru/
59 HenpenenbHble yrneBoaOpOIbL: aTKEHbI, 6 0 1 bubnmnoreka
' aJIKaJUEHb], aJIKHHEI IIOK https://myschool.edu.ru/
bubnuoreka
2.3 A 2 0 0
POMATHHACCRHE YIICBOAOPONH IHOK https://myschool.edu.ru/
24 [IpupoIHBIE HICTOYHUKH YIIIEBOIOPOJIOB 3 1 0 bubnuoreka
' U X TiepepaboTKa IIOK https://myschool.edu.ru/
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubnuorexa
3.1 C . @ 3 0 0
HHPTERL FoeH0d IHOK https://myschool.edu.ru/
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 0 1 Bbubnuoreka
' CroxHbIie 3)UpPbI LIOK https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Bubanoreka

3.3 v 3 1 0
TICBOAN IHOK https://myschool.edu.ru/
Wroro no pazueny 13
Pasnen 4. A3oTcoaepikaime opranudeckue coeIMHeHus
bubnuoreka
4.1 A LA .b 3 0 0
MHUHBL AMIHOKHCIOTHL. HEIH IIOK https://myschool.edu.ru/
Hroro mo pazueny 3
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bubnmoreka
5.1 I1 .K .B 2 0 0
TACTMACCH. RayHyKHl. BOTOKHA IHOK https://myschool.edu.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34 2 2
[TPOT'PAMME
11 KJIACC
KosunyecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIE (UG POBbIE)
Ne ni/m Konrpoubnbsie IIpakTnuyeckne
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuonnueckuit
11 3aKkoH U [lepuoguyeckas cucrema 3 1 0 bubnuoteka
' XUMHUYECKUX dieMeHToB J[. U. IHOK https://myschool.edu.ru/
MenneneeBa
1.2 Crtpoenue BemniecTBa. MHOrooOpasue 4 0 0 bubnuoteka
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

BCIICCTB

LIOK https://myschool.edu.ru/

Bbubianoreka

1.3 X 6
HMITHCCIHIE peariind IIOK https://myschool.edu.ru/
Wroro no pazueny 13
Pa3nes 2. Heoprannueckasi XuMust
bubnuoreka
2.1 M 6
TRt IIOK https://myschool.edu.ru/
bubnuorexa
2.2 H 9
eMeTAILIRT IIOK https://myschool.edu.ru/
53 CBs13b HCOPTAaHUYECKUX M OPTAaHHYECKUX 5 bubnuoreka
' BEILECTB LIOK https://myschool.edu.ru/
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
bubnuoreka
3.1 X 4
VM HRHSHD IHOK https://myschool.edu.ru/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos
Jlara
Ne IMpakTHuec JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Bcer  KonTpoab- H3y4eH
n/n -KHe o0pa3oBaTe/ibHbIE PeCypChl
0 Hble padoThI us
padoThbI
https://orgchem.ru/chem1/partl.ph
1 [Ipenmet oprannyecko XumMuu, e 1 0 0 6.09 p
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE ' https://chemistry.ru/textbook/conte
nt.html
Teopus cTpoeHUS OPraHUYECKUX https://orgchem.ru/chem1/p2.php
2 coequHenuit A. M. byrneposa, eé 1 0 0 13.09 https://chemistry.ru/textbook/conte
OCHOBHBIE ITOJIOKEHUS nt.html
[IpeacraBnenue o kiaccupukau
0 praHI/IquKI/IX BEILIECTB §0MeHKnaT a e
3 P ’ P 1 0 0 20.09 https://chemistry.ru/textbook/conte
(cucreMaTuyeckas) U TpPUBHAIBHBIC t html
nt.htm
Ha3BaHUs OPraHUYECKUX BEILIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 0 0 9709 https://chemege.ru/video-org/
TOMOJIOTUYECKHUN P ' https://orgchem.ru/chem2/u2.php
MeTar 1 5TaH — HhocTelime https://chemege.ru/video-org/
5 P 1 0 0 4.10 https://chemistry.ru/textbook/conte
MpEeACTaBUTENH AJIKAHOB
nt.html
https://orgchem.ru/chem2/u4.php
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 0 0 18.10 https://chemistry.ru/textbook/conte
nt.html
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https://orgchem.ru/chem1/part1.php
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://orgchem.ru/chem1/p2.php
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://orgchem.ru/chem1/p5.php
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://chemege.ru/video-org/
https://orgchem.ru/chem2/u2.php
https://chemege.ru/video-org/
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://orgchem.ru/chem2/u4.php
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html

DTWIEH U IPONUJIEH — MPOCTEUIIINE

https://chemege.ru/video-org/

7 25.10 https://chemistry.ru/textbook/conte
MPEJICTaBUTEIN ATKEHOB
nt.html
Mpaxtnaeckas paGora No 1. «[lonvaerme https://chemege.ru/video-org/
THY L Ta Ne 1. JTY4CHU
8 p p . i 1.11 https://chemistry.ru/textbook/conte
STUJICHA U U3YUYE€HUE €0 CBOWCTBY
nt.html
Ankanuensl. byranuen-1,3 u https://orgchem.ru/chem2/u5.php
9 MetunOytanuen-1,3. [lonyuenne 8.11 https://chemistry.ru/textbook/conte
CUHTETUYECKOIO KayuyyKa U pEe3UHbI nt.html
AJIKUHBI: COCTaB U OCOOEHHOCTH
Thoe MO HIECKH https://orgchem.ru/chem?2/u6.php
TPOCHUS, TOMOJIOTHUECKHI PsI. _
10 P .. A 15.11 https://chemistry.ru/textbook/conte
ALleTHIIEH — NPOCTEUIINM
nt.html
MpEeACTaBUTENb AIIKHHOB -
11 Brrunciienus 1o ypaBHeHUIO 99.11 https://chemistry.ru/textbook/conte
XUMHYECKON peaKIiu ' nt.html
Ape Sem30 o1vort. ToKCHIHOC https://orgchem.ru/chem2/u7.php
HBI: OCH30J1 ¥ TOIYOJI. TOKCHYHOCTh
12 P Y 6.12 https://chemistry.ru/textbook/conte
apeHoB
nt.html
https://orgchem.ru/chem2/u8 game
13 I'eneTnueckas cBsI3b yrieBOJOPOAOB, 13.1 .php
MPUHAICKAINX K PA3JIUYHbIM KJlaccam ' https://chemistry.ru/textbook/conte
nt.html
[IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOIOB:
14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIE 20.12 https://chemistry.ru/textbook/conte
ra3pl, He()Th U MPOAYKTHI €€ ' nt.html
nepepadoTKu
15 IIpupoaHbIE ICTOYHUKH YIIIEBOIOPOIOB: 97 12 https://chemistry.ru/textbook/conte

MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC

nt.html
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https://chemistry.ru/textbook/content.html
https://orgchem.ru/chem2/u8_game.php
https://orgchem.ru/chem2/u8_game.php
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html

ra3el, He)Th U MPOJYKTHI €€
nepepadboTKu

KonTponpHas pabota mo pazaeny

https://chemistry.ru/textbook/conte

16 «¥Yriesogopoasl». [IpomexxyTouHbIi 10.01 thtmi
JTMarHoCTHYecKas paboTa '
[IpenenpHbIe OTHOATOMHBIE CITUPTHI:
17 b A P 0 17.01 https://orgchem.ru/chem4/02.php
METaHOJ ¥ 3TaHoJ. BoopoaHas cBs3b
MHoOroaToMHbIE€ CIIUPTHI:
18 P 0 24.01 https://orgchem.ru/chem4/02.php
STUJICHTJIMKOJIb U TIIULEPHH
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
19 (du3nUecKre U XUMHUYIECKUE CBOKCTBA, 0 31.01 https://orgchem.ru/chem4/022.php
IpUMEHEHHE
Anpaeruabl: hopManbaeTua U
20 ACTUEL GOp ACTHA 0 7.02 https://orgchem.ru/chem4/03.php
aneTanpaerua. AeTod
O/HOOCHOBHBIE IIPE/IeNIbHBIE
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs U 0 14.02 https://orgchem.ru/chem4/04.php
yKCyCHas
[IpakTuueckas padbora Ne 2. «CoiicTBa
22 p P . 0 28.02 https://chemege.ru/video-org/
pacTBopa yKCYCHOH KHCIIOTBI»
CreaprHOBast M OJIEMHOBASI KHCJIOTHI, KaK
P https://orgchem.ru/chem4/04623.ph
23 MPEJCTAaBUTENN BBICIIHX KapOOHOBBIX 0 6.03
KHCIIOT £
24 MBpbl1a Kak COJIM BBICIIUX KapOOHOBBIX 0 13.03 https://orgchem.ru/chem4/04623.ph
KHCJIOT, UX MOIOIIIEE JSUCTBHUE ' p
CroxHble (UPHI KaK IPOU3BOIHBIE
Pup P g https://orgchem.ru/chem4/04622.ph
25 KapOOHOBBIX KUCIOT. ['uapoaun3 0 20.03
CJIO’KHBIX 3(prupoB L
26 Kupsr: runponus, mnpuMeHEHHE, 0 27.03 http://files.school-
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https://chemistry.ru/textbook/content.html
https://chemistry.ru/textbook/content.html
https://orgchem.ru/chem4/o2.php
https://orgchem.ru/chem4/o2.php
https://orgchem.ru/chem4/o22.php
https://orgchem.ru/chem4/o3.php
https://orgchem.ru/chem4/o4.php
https://chemege.ru/video-org/
https://orgchem.ru/chem4/o4623.php
https://orgchem.ru/chem4/o4623.php
https://orgchem.ru/chem4/o4623.php
https://orgchem.ru/chem4/o4623.php
https://orgchem.ru/chem4/o4622.php
https://orgchem.ru/chem4/o4622.php
http://files.school-collection.edu.ru/dlrstore/a3b47ed8-0bb0-d352-d891-2282b705d438/index.htm

OuoJIOrNYecKast poJib KHUPOB

VYTIeBoIbI: COCTaB, KacCU(UKAITHS.

collection.edu.ru/dlrstore/a3b47ed8-
Obb0-d352-d891-
2282b705d438/index.htm

27 Baxneiimme npeacTaBuTENN: TIOKO03a, 1 0 3.04 https://orgchem.ru/chem4/06.php
¢bpyxTO3a, caxaposa

28 Kpaxman i Ue/L1i0,1032 Kak NPUPOHEIE 1 0 17.04 https://orgchem.ru/chem4/063.php
MOJIUMEPHI
Kontposnbnas paboTta mo pazaery

29 «Kuexopozicoepialiie oprammcckie 1 24.04 https://orgchem.ru/chem4/066.php
coeanHeHUs». MTtoroBas
JMarHOCTHYECKas paboTa

30 AMWHBI: METUJIAMUH U aHUJTUH 1 0 2.05 https://orgchem.ru/chem5/n5.php
AMUHOKHUCIIOTHI KaK aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX 1 0 8.05 https://orgchem.ru/chem5/n5.php
Ouonorudeckoe 3HadeHue. [lenTuab

32 beatkit kak mpHpozbie 1 0 15.05 https://orgchem.ru/chem5/n5.php
BBICOKOMOJIEKYJISIPHBIE COESMHEHUS

33 OCHOBHBIC MOHATHT XHMHH . 1 0 22.05 https://orgchem.ru/chem5/n5.php
BBICOKOMOJICKYJISIPHBIX COCTMHECHUH
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH. 1 0 https://orgchem.ru/chem5/n5.php
[TnacTMacchl, KayqyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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https://orgchem.ru/chem4/o63.php
https://orgchem.ru/chem4/o66.php
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11 KIIACC

KoymuecTso yacos JlaTa
Ne JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka KoHnTtpoJsb- IIpakTHyec- usy4ve-
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
Hble pa0oTbl ~ KHe padoThI HHUA
. http://school-collection.edu.ru/
XUMUYECKUHN IIEeMEHT. ATOM. .
1 1 0 0 https://chemistry.ru/textbook/conte
DnexTpoHHask KOHPUTYpalKs aTOMOB
nt.html
[lepuonnueckuii 3aKoH 1
[lepuonnueckas cucteMa XMMUYECKUX
5 snemenToB M. . MenaeneeBa, ux 1 1 0 https://chemistry.ru/textbook/content
CBSI3b C COBPEMEHHOM Teopuei .html
CTpOEHUA aTOMOB. BxoaHoi1
JUArHOCTUYECKUI KOHTPOJIh
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XAMHUYECKUX DIIEMEHTOB U UX https://www.chem.msu.ru/rus/schoo
3 COEIMHEHMI MO IpynInaM 1 MepruoIaM. 1 0 0 I/
3HavYeHHE MePUOJUIECKOTO 3aKOHA U https://chemistry.ru/textbook/conte
CUCTEMbl XUMHUYECKHUX AJIEMEHTOB nt.html
JI.1. MenneneeBa B pa3BUTHUN HAyKU
CrpoeHue BemecTBa. XuMU4ecKast https://www.chem.msu.ru/rus/schoo
4 CBA3b, €€ BUIbl; MEXaHU3MBI 1 0 0 I/
00pa3oBaHMs KOBAJEHTHOM CBSI3H. https://chemistry.ru/textbook/conte
Bonopoanas cBsizb nt.html
BanenTtHoCTb. https://www.chem.msu.ru/rus/schoo
5 OneKTpoOoTpULATENbHOCTh. CTENEHb 1 0 0 I/

okucJiieHus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO

https://chemistry.ru/textbook/conte

nt.html
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CTPOCHUS

IlonsTue o JAUCIICPCHBIX CUCTCMAX.

https://www.chem.msu.ru/rus/schoo

I/

6 HctuHHBIC B KOJUIONIHBIE PACTBOPEI.
A p p https://chemistry.ru/textbook/conte
MaccoBas 10151 BEllleCTBa B pacTBOPE
nt.html
Krnaccudukanus u HoMeHKIaTypa https://www.chem.msu.ru/rus/schoo
7 HEOPraHWYECKUX COCAMHEHUMN. I/
['eneTnueckas CBsI3b HEOPraHUYECKUX https://chemistry.ru/textbook/conte
BELIECTB, PA3JIMYHBIX KJIACCOB nt.html
Kiaccudukanms XuMuaeckux https://www.chem.msu.ru/rus/school/
peaKkuuii B HEOPTraHUYECKOU U _
. https://chemistry.ru/textbook/content
3 OPraHUYeCKON XUMHH. 3aKOH el
.htm
COXpPAaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS YIHEPTUU
MPU XUMHYECKUX PEaAKIIHIX
https://www.chem.msu.ru/rus/school/
Cxopoctb peakid. O0OpaTMEbIe
9 p P p https://chemistry.ru/textbook/content
peakuuu. XMMHUYECKOE paBHOBECHE html
https://www.chem.msu.ru/rus/school/
ITpakTuyeckast padora Ne 1.
10 «BnusHue pa3nuyHbIX (aKTOPOB HA https://chemistry.ru/textbook/content
CKOpPOCTb XMMHUYECKON PEAKIIUI) .html
DIIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://www.chem.msu.ru/rus/school/
[ToHsiTHE O BOAOPOJHOM ITOKA3aTeIIe .
https://chemistry.ru/textbook/content
11 (pH) pactBopa. Peakiiuu noHHOTO

oOMeHa. ['uapoan3 opraHuuecKux u
HEOPraHUYeCKUX BEILECTB

.html
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

https://www.chem.msu.ru/rus/school/

12 peaknuu. [lonstre 006 3mekTposm3e https://chemistry.ru/textbook/content
pacIuiaBoOB U PaCTBOPOB COJIEH .html
KonTponpHas pabota mo pazueny https://www.chem.msu.ru/rus/school/
«TeopeTnueckre OCHOBEI XUMHU.
13 P . . https://chemistry.ru/textbook/content
[TpomexxyTOUHBINA TUATHOCTUYECKHI html
.htm
KOHTPOJIb
MerTanibl, UX MOJIOKEHUE B https://www.chem.msu.ru/rus/school/
[Iepnonnueckoii cucreme _
https://chemistry.ru/textbook/content
14 XUMHUYECKUX dieMeHToR /1. . bl
.htm
MenpeneeBa 1 0COOCHHOCTH R
cTpoeHust aroMoB. O01IHe
(u3nuecKkre CBOMCTBa METAIIOB
https://www.chem.msu.ru/rus/school/
CraBsl METAILIOB.
15 DNEKTPOXUMHUECKUN Psijt https://chemistry.ru/textbook/content
HaNpsHKEHUH METAJIOB .html
XUMHYECKHE CBOMCTBA BAXKHENILINX https://www.chem.msu.ru/rus/school/
METaI0B (HaTpuM, Kaaui, KaJIbIui )
16 . (natp > ’ ’ https://chemistry.ru/textbook/content
MarHui, allOMAHAN) U UX bt
.htm
COETUHEHUN
https://www.chem.msu.ru/rus/school/
XHUMHUYECKHE CBOMCTBA XpoMa, MEJIU 1
17 . poMa, https://chemistry.ru/textbook/content
HX COEJIMHEHUMN
.html
18 XuUMHUECKHe CBOMCTBA IIMHKA, JKeJIe3a https://www.chem.msu.ru/rus/school/
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U UX COeIUHEHUU

https://chemistry.ru/textbook/content
.html

[TpakTuyeckas padora Ne 2. "Perenue

https://www.chem.msu.ru/rus/school/

19 JKCIIEPUMEHTAJIBHBIX 331134 10 TEME https://chemistry.ru/textbook/content
«MeTtams" .html
Hewmerannsl, UX MOJIOKEHUE B https://www.chem.msu.ru/rus/school/
IIepunonnueckoii cucreme _
https://chemistry.ru/textbook/content
20 XUMHYECKUX deMeHToB Jl. U. Herml
.htm
Menneneesa 1 0OCOOEHHOCTH —
CTPOEHHUS ATOMOB
®du3nyecKre CBOMCTBA HEMETAILJIOB. https://www.chem.msu.ru/rus/school/
Amnorponust HeMeTawIoB (Ha
21 p ( https://chemistry.ru/textbook/content
npuMepe Kuciaopoaa, cepsl, pochopa html
U yTiieposa) '
https://www.chem.msu.ru/rus/school/
XHUMHUYECKHE CBOMCTBA raJIoreHOB
22 . ’ https://chemistry.ru/textbook/content
Cepbl U UX COCTMHEHUN
.html
https://www.chem.msu.ru/rus/school/
XUMHUYECKHE CBOMCTBA a30Ta
23 o https://chemistry.ru/textbook/content
docodpa u UxX coeTMHEHMIA
.html
https://www.chem.msu.ru/rus/school/
XUMHYECKHE CBOMCTBA yIiiepoaa
24 yriepoaa, https://chemistry.ru/textbook/content

KpEMHUA U UX COGI[I/IHGHI/If/'I

.html
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[IpuMeHeHne Ba)KHEUIINX

https://www.chem.msu.ru/rus/school/

25 . https://chemistry.ru/textbook/content
HEMETaJIJIOB  UX COeUHEHUI
.html
O00011IeHIE U CUCTEMATHU3ALIS https://www.chem.msu.ru/rus/school/
3HaHuH 110 TeMe «HeMeTaiibs. " J/ch Jtextbook/
ttps://chemistry.ru/textbook/content
26 Brruucnenust mo ypaBHeHUSIM " P I ¥
o .htm
XUMHYECKUX PEaKIui u E—
TEPMOXUMHUYECKHUE PACUETHI
https://www.chem.msu.ru/rus/school/
[IpaxTuueckas padora Ne 3.
27 «PemeHune 3KkCriepuMEHTaIbHbIX 3a]1a4 https://chemistry.ru/textbook/content
o teMe "Hemeramisr"» .html
KonTponbHas pabota mo Temam https://www.chem.msu.ru/rus/school/
«Metamel» u «HemeTanaby. _
28 . . https://chemistry.ru/textbook/content
W TOroBeIil TUarHOCTUYECKUHA html
KOHTPOIIb '
https://www.chem.msu.ru/rus/school/
Heopranuueckue u oprannueckue
29 kuciotel. Heoprannueckue u https://chemistry.ru/textbook/content
OpraHn4ecKue OCHOBaHMUA .html
AMQOTEPHBIE HEOPTrAHWYIECKHE U https://www.chem.msu.ru/rus/school/
OpraHn4ecKue COeTUHEHUS. .
30 p https://chemistry.ru/textbook/content
I'eneTnyeckasi CBsI3b HEOPraHUUECKHUX html
Y OpPTaHUYECKUX BELIECTB —
T T Iy F— https://www.chem.msu.ru/rus/school/
31

AKOJIOTUYECKOM, SJHEPreTUUECKON U

https://chemistry.ru/textbook/content
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MUIIEBOM 0€30M1aCHOCTH, Pa3BUTUU html
METHLUHBI

https://www.chem.msu.ru/rus/school/

[IpencraBnenus 00 0OIMNX HAYYHBIX
32 MIPUHLIMIIAX POMBIIUIEHHOTO 1 0 0 https://chemistry.ru/textbook/content
MOJIyYCHUS] BAXKHENIIMX BEILIECTB .html

https://www.chem.msu.ru/rus/school/

YenoBek B MHUPE BCIICCTB U

33 1 0 0 https://chemistry.ru/textbook/content
MaTepHaJoB
.html
https://www.chem.msu.ru/rus/school/
34 XuUMHUS ¥ 3T0POBbE YEITOBEKA 1 0 0 https://chemistry.ru/textbook/content

.html

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 3 3
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

» Xumus, 11 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHMuYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M31aTenbcTBO
«IIpocBenieHue»

[lepuonnueckas cucrema xumuueckux nemeHToB J.M.MenneneeBa, Tabnuna

pPaCcTBOPUMOCTH, BHGKTPOXI/IMI/ILIGCKI/Iﬁ PAOd HAIIPAKCHUA MCTAJLIIOB

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/
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