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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 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS 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 TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE 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 xXumMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHETO 00IIero oOpa3oBaHUs CPeCTBAMU YyUEOHOTO
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
oOmmMX weaed W MPUHLHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATLHOIO HAYYHOTO MBIIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSIZH 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
Tpyda M KHU3HU KaXI0oro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA 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 BKJIIOYEHHUA B JKU3Hb COLUYMA, MPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHHsI KOTOPBIX SIBJIAIOTCS 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  3HAHUHW Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMblIX 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 XUMUYECKON CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUs» 0a30BOro YpOBHS
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 METOJIOJIOTMYECKUX MO3MUIIMM,



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

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a TaKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMPOTEeKaHWs JomoJiHsdeTcs B kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUA U TPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBS3M XUMUHU C
JPYTMMH HayKaMH, pPacKpblBalOT €€ poJib B IO3HABATEIIBHOM M MPAKTUYECKOM
JeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, ITOMOTaloT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICINBATh WH(OOPMAIUIO U
OpPUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penIeHUs WHTEIJIEKTYalbHbBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ad. B 11e1oM cojepkanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE y OO0YYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI [IJIsi MMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIIEPUMEHTa U
pelieHrs TPOTHUBOPEUYMM MEXAy HOBBIMH (paKTaMU U TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
Takke MpoOJeM cOepexeHUsT IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
oOy4Jaromuxcsi MPUHATHIE TPOTrpaMMON MO XUMHUU MOJAXOAbl K OINPEeSICHUI0
COJIEpKaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero oomero oopa3oBaHus, IPH ONpeaeICHUN
COJIEPKATEJIbHOW XapaKTePUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENIEHHOW 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YE€JIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOMl KynbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBIISIETCS BIOJIHE ONPaBIaHHBIM.
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CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUHW KAk  Ba)KHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ad U3yYeHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IPAaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOYy4YEHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSMH aKTHBHOTO IOJIYYECHHS 3HAHUU M NPUMEHEHUS UX B PEaNbHOW >KU3HU
JUISl peIIEHUS TPAKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIINM), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [UIS DPAa3IU4HBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO TPUPOIOTIONB30BAHMS, TTOTIOTHEHUS SHEPTETHUECKUX PECYpCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX ¢ XUMUYCCKUMH 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 oobmiero oopazoBaHusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITIACC
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, e€ ocHOBHbIE N0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILIECHUIO OPTaHUYECKHUX BEILECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
POCTEUIINE TNPEICTABUTENN QJIKaHOB: (PU3MYECKHME WU XUMHUYECKHE CBOMICTBA
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

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

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

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

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu

2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumeHeHue. TOKCUYHOCTD
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apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPHUHAMICKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIK TPOIYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJaMH, TOpPEHHUE), MpuMeHeHue. BoaopoaHbie CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTaJlJIaMH, KayeCTBEHHasl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpperunpl U kemouvl. DPOpMANBIAETHI, 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, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue i Kiiacca KUCIOT, peakius 3TepuuKaiim), mojaydyeHue 1 mpuMeHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CrnoxHple 3(QUpPbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.




YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

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
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe kpaxmana 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 aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
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 IPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(UKaIus, MepUOJIUIHOCTh, HAOIIOAEHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

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

buonorus: kierka, opranmsMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOINYECKOTO 3aKoHA U I[lepnoauyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TPYINaM M TEPUOJIAM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
aklenTopHblii). BomoponHas cBs3b. BaleHTHOCTh. DIEKTPOOTPULATEIBLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.
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BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

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

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHUsS MAcChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumu4deckoro pasHoBecus. [Ipunnumn 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 «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEEICHUE CPENbl PACTBOPOB BEIIECTB
C TOMONIBIO YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HUCIIOIB30BAHUEM IIOHATHUSI «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®duznyeckre CBOMCTBA HEMETAIOB. AJUIOTPOINHS HEMETAUIOB (HAa MpUMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

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

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUM.
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Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUIN P HAMIPSYKEHU METAJIOB.

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

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

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUs BEIIECTB WU MX IPEBPAILCHUIA:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUHU, €CIIH OAHO
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.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIILIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XuMmus M 310pOBbE YEJIOBEKa: MpaBWJia HCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUU OOImEed W
HEOpraH4ecKor XuMuM B 11 Kilacce oCyIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEeOpWs, aHalM3, CHHTE3, KiIacCHpUKAIMA, TMEPUOJUIHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.
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@dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U CIUHUIIBI UX
HU3MEpPEHUSI, CKOPOCTb.

buonorusi: kneTka, opraHu3M, S3KOocHUCTeMa, Owocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

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

TexHomorust: XuMHYeCKasi MPOMBIIUIEHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHUH.
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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroIIMMHUCSL TMPOTpaMM CpellHero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIONMNAE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

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
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAaMeTa «XHUMHS» JIOCTUTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM W TpPaBWIAMH  TOBEIEHUS,  CIOCOOCTBYIOUIMMHU  MpoLeccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3aly NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

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

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH TNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUIOB YU4EOHOU NEsATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
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 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEICHHUE M IMOCTYNKH CBOMX TOBAPUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY 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 MOBEJICHUS B CUTYallUsX, YIPOXKAIOIIUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TIOJIE3HON, TBOPYECKOW W  JPYruX BHUOAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUU 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMUMUU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COLMAIIBHON CPELBI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
MPUPOJIHON Ccpejie, YMEHUsI MPOTHO3UPOBATh HEOJArONMPUSTHBIE AKOJOTHUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAIBHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMUU KaK HayKd, OCO3HaHHMS €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKXJAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUU JJIsI  COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYHUBOIO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUUYECKOU, MUILEBOU U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh

16



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO 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

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJ0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHbIe Y4eOHbIC NEeWCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

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

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

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

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMo3HABATEeJIbHBIMH
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;
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WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHUA M KPUTEpUM JJs KiIacCU(PUKAlUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBbIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO IMO3HAHUS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYXCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3MPOBATh €ro pe3ynbrar, (HhopmMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO TJOCTOBEPHOCTH PE3YJIHTATOB HCCIICOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IMYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamu3upoBaTh MH(DOPMAIUMIO PA3IMYHBIX BHIOB U (OpM
MpPECTABIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;
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(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT 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 uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

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

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
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.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIMPOBAaTh U TO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
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 CaMOaHajn3a
Y CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPaXKaroT:
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cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B [O3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKUX  3HAaHUM, KOTOpAass  BKIIKOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKMM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHYTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIWOHANbHAS TPYIIa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTMYECKUN P, TOMOJIOTH, YTIE€BOJOPOIbI,
KUCJIOPOJI U a30TCOAEpPXKAaILlME COCIUHEHUs, MOHOMEp, IOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIe)KAIME B OCHOBE TMOHUMAHUS MNPUYUHHOCTH W CHCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JICATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHMI BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAaHUU COCTABA, CTPOCHHUS U IIPEBPALICHUN OPraHUYECKUX COCIUHEHNM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAIJIEIKHOCTh H3YUCHHBIX
OpPraHMYECKUX BEHIECTB II0 HMX COCTABY M CTPOCHHUIO K ONpPEeACIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKALIUE
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJWHEHHS), JlaBaTh UM HAa3BaHUS IIO
cucrematrueckoir HomeHkinatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OT/ACIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOMMWICH, aleTUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopManbaeru, areTaibIAerua, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, IJII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIEC);,
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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 XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKU;

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

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHITIOJHATH XUMHUYECKUIM
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TpU OOpallleHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXpPaHEHHUSI CBOETO 370POBbsi M OKPY’KAIOILIEH MPUPOTHONW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00yYaroNIuXCs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cUCTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYEeCKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TO3HAHUU SIBJICHUM
npuposbl, B (GOPMUPOBAHWU MBINUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATHSA (XUMUYCCKUN 3JIEMEHT, aroMm, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KpUCTAJUIMYECKAs PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JAMCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AIEKTPOJUTHYECKON auccoluannu, nepuoandeckuii 3akon [l. M. Menpaeneena,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHCHMS W IPEBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHUH, (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;
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c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS MpU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHHUM PACKPBIBATH CMBICI IIEPUOUYECKOTO 3aKoHa [l
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb SJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »3JIeMeHTOB |4 mnepuono Ilepnogndeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
110 nepuoaaM u rpynnam llepuoanueckon cucTeMbl XUMUYECKUX d1eMeHTOB [l. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

C(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKklny, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;
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c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHYECKHE MPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIUMUCICHHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBHITIOJHATH XUMHUYECKUIM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE peaklUu Ha cyib(par-, kKapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNbTaThl XMMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3arucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIU, UTHTEpHET U JpYyTruXx);
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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 JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB H
XUMHYECKUX SIBICHUIA;

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

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COSAMHEHUN A. 3 https://m.edsoo.ru/7f41837c
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2 https://m.edsoo.ru/7f41837c
H :
2.2 CHPSACILHRIC YHICBONOPO/IR- SIIKCHEL 6 1 https://m.edsoo.ru/7f41837c
aJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2 https://m.edsoo.ru/7f41837c
IT
24 PHPOIHRIC HCTOTHIRH YHTICBOROPOIOS M 3 1 https://m.edsoo.ru/7f41837c
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuprel. @eHon 3 https://m.edso00.ru/7f41837c
A . Kap6 .
3.2 JIHICTIIEL. RAPOOHOBHE KHCIOTEL 7 1 https://m.edsoo.ru/7f41837c
Crnoxubie 3¢upbl
3.3 VYraeBoasl 3 2 https://m.edso00.ru/7f41837c
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Hroro no pazneny

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeuHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 ‘ https://m.edso0.ru/7f41837c
Hroro no pazueny 3
Pa3zgeua S. BoicokomoJieKyJ/IsIpHbIE COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2 ‘ https://m.edsoo0.ru/7f41837c
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne o/ P Konrpouabusie Ilpakruyeckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbi
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://m.edsoo.ru/7f41837c
anemenToB . 1. Menaeneera
.M
1.2 Crpoenne semectsa. Muoroodpasue 4 https://m.edsoo.ru/7f41837c
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://m.edsoo.ru/7f41837c
Hroro mo pazueny 13
Paznes 2. Heoprannyeckasi XuMust
2.1 MerTasnsl 6 1 https://m.edsoo.ru/7f41837c
2.2 Hemeramisr 9 1 https://m.edsoo.ru/7f41837c
2.3 CBA3L HEOPTaHMYECKIX 1 OPTaHHHECKHX 2 https://m.edsoo.ru/7f41837c
BEILECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u :Ku3HbL
3.1 XUMUS U KA3Hb 4 https://m.edsoo.ru/7f41837c
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHUE

10 KITACC

New/m  Tema ypoka Koanvecrso yacos Jara D1eKTPOHHBIE HUPPOBLIE
Bceero H3yUYeHH s o0pa3oBaTe/ibHbIE PeCYPChI
https.//lesson.academy-
1 [Ipenmer oprann4eckoi XumMuu, €€ 1 content.myschool.edu.ru/lesson/a9f3d191-

BO3HUKHOBEHUE, PA3BUTHE U 3HAYEHUE Sele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-

Teopust cTpoeHUs OPraHUuYECKUX

5 coeumennii A. M. Byrieposa, e 1 content.myschool.edu.ru/lesson/c935a58c-
’ ab0e-4c59-9dcf-

OCHOBHBIC HOMOKCHHA 20517ae4b52e?backUrl=%2F04%2F10

HpeI[CTaBJ'IeHI/Ie o KJ‘IaCCI/I(I)I/IKaI_II/II/I https://lesson.academy-

3 OopraHu4eckux euiects. Homenkiarypa 1 content.myschool.edu.ru/lesson/726ee099-

(cucremaTHuecKkasi) U TpUBHUAJIbHBIE e1a9-410f-b8be-

HA3BAHMS OPTaHUYECKHX BEIIECTB b4cb589aeadl?backUrl=%2F04%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-

4 AJKaHBI: COCTaB U CTPOCHHE, 1 ed82fcaddd02?backUrl=%2F04%2F10

TOMOJIOTHYECKHM AT https://lesson.academy-
content.myschool.edu.ru/lesson/4da31505-
652d-4916-9e7c-
56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-

5 Mertan u 3TaH — OpocTeuIme 1 content.myschool.edu.ru/lesson/9641927f-

MPEICTaBUTENN ATKAHOB bbc8-44b9-b3ea-
81a2be75c47a?backUrl=%2F04%2F10

6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F1

OTHWJIEH U MPONUJIEH — MPOCTEUIIINE

content.myschool.edu.ru/lesson/4038171e-
4158-4bd1-ae98-
18dc1cfb9399?backUrl=%2F04%2F1

https://lesson.academy-
content.myschool.edu.ru/lesson/05ab5925-

! MPEJCTaBUTEIN AJTKEHOB . ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-

3 [TpakTuueckas paborta Ne 1. «Ilonydyenue 1 content.myschool.edu.ru/lesson/53cd2379-

STUJIEHA U U3YUYEHUE €TO CBOMCTB 2a45-43p1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-

9 32:;§g;fiiziigﬁ;€ql;m 1 content.myschool.edu.ru/lesson/6df23393-

’ 6f08-4b9f-ae01-
CHHTCTIHACCKOTO Kaydyka 1 pe3iHbl a983b95b854a?backUrl=%2F04%2F10
AJKHMHEL: cOCTaB M 0COOCHHOCTH https://lesson.academy-
10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. 1 content.myschool.edu.ru/lesson/05¢9a929-
AneTuieH — npocTeimui 6741-4d7c-84b5-
TIPEICTABUTEND ATKHHOB 009292468356?backUrl=%2F04%2F10
https://lesson.academy-

11 Brruncnenus no ypaBHEHHIO XUMHYECKOU 1 content.myschool.edu.ru/lesson/7dada027-

peakuun 8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-

Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh content.myschool.edu.ru/lesson/d86d7d00-

12 1

apeHoB d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10

13 I'eneTnyeckas cBsI3b yriaeBOJOPOAOB, 1

MMpUHAJICKAINX K pa3JIMYHbIM KjlaCCaM
14 IIpupoaHbIE HCTOYHUKH YIJIEBOIOPOIOB: 1 https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F1
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F1
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F1
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

NPUPOHBII ra3 U MOMyTHbIE HEPTIHBIE
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

Ypok 00001IeHHs U CHCTeMAaTH3aIuN
3HaHUU 1o Temam: "Teopuss XuMHUUECKOTO

content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97h8-
983de535c44d?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/6¢919641-

15 1
CTPOECHUS OPraHUYECKUX COCTMHEHUM", 7956-4130-b1fd-
"yFJ_IeBOZ[OPOI[BI” c7e71db395d7?backUrl=%2F04%2F10
16 KonTponbhas pabota no paszueny 1
«YTI1eBOIOPOABD)
https://lesson.academy-
17 [IpenenbHbIE OAHOATOMHBIE CIIUPTHI: 1 content.myschool.edu.ru/lesson/5439¢18b-
METaHOJI U 3TaHoJI. BoopoaHas cBA3b 7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-
MHOroaToMHbI€ CIUPTHI: STHJICHTIIUKOJIb content.myschool.edu.ru/lesson/461aa9c8-
18 1
Y TJINLEPUH c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-
19 DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE 1 content.myschool.edu.ru/lesson/649883b8-
Y XMMUYECKHE CBOMCTBA, IPUMEHEHNE 7¢5f-4f16-896e-
10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-
20 Anpreruasl: GopManbIaeTua U 1 content.myschool.edu.ru/lesson/8664b319-
arneTaiabaerng. AneTod 0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-
21 OOHOOCHOBHEBIE MpeAeTbHbIE KAPOOHOBBIC 1 content.myschool.edu.ru/lesson/b4feaa04-
KHUCJIOTBL: MypaBbHHAs U YKCyCHas 3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10
22 [IpaxTuueckas padora Ne 2. «CBoiicTBa 1 https://lesson.academy-

31



https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10

pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaH n OJICMHOBasA KHCJIOThI, KaK

content.myschool.edu.ru/lesson/9834d408-
386d-444a-8de3-
7efba8b98cdb?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/71ac43f2-

23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX 1 4044-4945-a0eh-
Kuciot 1e59cd5f4d9f?backUrl=9%2F04%2F10
https://lesson.academy-
Mp11a Kak COJTM BBICIIUX KapOOHOBBIX content.myschool.edu.ru/lesson/71ac43f2-
24 . 1
KHCJIOT, UX MOIOIIIee ACHCTBHE a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
CrnoxHnble 3(hUpbI KaK TPOU3BOTHBIE https://lesson.academy-
o5 5 r 1 content.myschool.edu.ru/lesson/71ac43f2-
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIOKHBIX 2004-4945-208b-
>pupos 1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-
JKupsl: Tunponns, NnpuMeHEeHHeE, content.myschool.edu.ru/lesson/71ac43f2-
26 1
Ouosoruyeckas poJib KUpPOB a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
v . https://lesson.academy-
TJIEBOJIBI: COCTAaB, KIacCHU(UKAITHSI.
97 BaskHelie MbelcTaBHTemt: [IoKo3a 1 content.myschool.edu.ru/lesson/709ce43a-
pel A : deb6-4281-963b-
bpykTO3a, caxapo3a 01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-
Kpaxman u nemnono3a kak NpupoaHbie content.myschool.edu.ru/lesson/690fbb76-
28 1
MTOJIMMEPHI f94a-4177-bbbe-
3d3ae748f716?backUrl=%2F04%2F10
KonTponpHas padora no pazaeny
29 «Kucnopoacoaepxainine opraHnuecKue 1

coenuHEeHU»/ Beepoccuiickas
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https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

npoBepoyHas pabora
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OO01ast XapakTepHCTHKA a30TCOCPIKALINX
OpraHUYeCKUX
coeauHenuit/Beepoccuiickas
npoBepoyHas pabora

AMMHBI: METWJIAMHAH U aHUJINH

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe
OpPraHMYECKHUE COCIMHEHUS, UX
6uonornyeckoe 3HaueHue. Ilentumpl.
benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COE€TUHEHUI

OcHOBHBIE MCETOJAbI CUHTC3a
BBICOKOMOIJICKYJIAPHBIX CO€IUHEHUH.
HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KJIACC

Ne KoymuecTso yacos Jara DJIeKTPOHHBbIE HU(POBBIE
Tema ypoka
n/n Bcero U3YYeHUs o0pa3oBaTejibHbIE pecypchbl
https://lesson.academy-
1 XUMUYECKUH 3IeMEHT. ATOM. DJIEKTPOHHAs 1 content.myschool.edu.ru/lesson/20b1df2e-
KOH(HUTypamus aTOMOB 6ced-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
HepI/IOL[I/I‘leCKI/Iﬁ 3aKOH U Hepnommecxaﬂ https://lesson.academy-
5 cHCTeMa XMMHUYEeCKHUX dnemMeHToB /. 1. 1 content.myschool.edu.ru/lesson/e7d48881-
MeneneeBa, uX CBS3b C COBPEMEHHOM 055d-49da-a49c-
TeOopHUeii CTPOCHHS aTOMOB 7375c3d033e9?backUrl=%2F04%2F11
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX HJIEMEHTOB U UX COCTMHEHHI
3 0 TpyMNnaM U nepuogam. 3HaueHue 1
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .M. Meneneena B
Pa3BUTUU HAyKU
Crpoenue BeniecTBa. XUMHUYECKas CBS3b, €€ https://lesson.academy-
4 BIJTBI: MEXAHM3MbI OOA3OBAHHS 1 content.myschool.edu.ru/lesson/2859ec02-
’ . 8ecd-4cd8-8531-
KOBAJICHTHOH CBA3H. Bonopoanas cease edad962608fh?backUrl=%2F04%2F11
BaneHTHOCTh. DNEeKTPOOTPULIATETBLHOCTD. https://lesson.academy-
5 Crenens okucienus. Bemecrsa 1 content.myschool.edu.ru/lesson/a9c9a6le-
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO €387-4ffe-bcfb-
CTpOCHHUS aca9c7241b21?backUrl=%2F04%2F11
[ToHsITHE O AUCTIEPCHBIX CUCTEMAX. https://lesson.academy-
6 HcTrHHBIE U KOJUIOUHBIE PACTBOPHI. 1 content.myschool.edu.ru/lesson/8ae38be6-

MaccoBast 107151 BELIECTBA B pacTBOpE

e06f-4fae-9729-
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCAMHEHUM.

69903109f968?backUrl=%2F04%2F11

7 1
I'enetnyeckas CBSI3b HEOPraHMUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX pEeaKIui B
. . https://lesson.academy-
HCOPraHN4YCCKOU U OPraHuvYCCKON XUMHHU.
8 3AKOH COXDAHEHHS MACCH BOLLeCTE: 3aKON 1 content.myschool.edu.ru/lesson/75637222-
P HHECTE; d397-4bl1a-810a-
COXPAHCHUA 1 HPCBPAILCHHA SHCPIHIH LPH cc7bca9e8a0c?backUrl=%2F04%2F11
XUMHUYECKUX PeaKIHIX
https://lesson.academy-
9 Ckopoctb peakiuu. O6paTuMble peaKiuu. 1 content.myschool.edu.ru/lesson/fOcb5def-
XUMUYECKOE PABHOBECHUE 307e-4575-89d0-
86041b603655?backUrl=%2F04%2F11
[IpakTuueckas pabora Ne 1. «Bausiaue
10 pa3anyYHbIX (PaKTOPOB HA CKOPOCTH 1
XUMHYECKON PeaKIum»
DnexTponauTuueckas auccoruanus. [loustue https://lesson.academy-
11 0 BoJIOpoHOM Tokazarene (PH) pactBopa. 1 content.myschool.edu.ru/lesson/237cdb54-
Peaxiiuu nonHoro oomena. I'maponus 2787-4817-8330-
OpPTraHMYEeCKMX M HEOPIaHUYECKUX BEIECTB 6e027b075645?backUrl=%2F04%2F11
o https://lesson.academy-
KHCITUTEIbHO-BOCCTAHOBUTEIBHBIC
12 S — 1 content.myschool.edu.ru/lesson/8f219cef-
PCAKIUH. JIeKTpO 7a8a-44d5-h58a-
PaclliIaBoB 1 paCTBOPOB COMCH b3d1b2eeb237?backUrl=%2F04%2F11
13 KonTponpHas pabota mo pazaeny 1
«TeopeTudeckre OCHOBBI XUMUM»
14 Mertaiuel, ux nosioxenue B [lepuognyeckoii 1 https://lesson.academy-

CUCTEME XUMHUYECKUX 3eMeHToB [[. 1.

content.myschool.edu.ru/lesson/a0d5bd16-
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https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
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MemeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKkre CBOMCTBa
METAJIIIOB

683e-4ale-8073-
70c604€e9c862?backUrl=%2F04%2F11

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUI

15 N 1
PO HalpsDKEHUN METAJUIOB
X . . https://lesson.academy-
MMHUYECKHE CBOHCTBA BAXKHENIIINX
16 MeTAIOB (HATpHi, KaHii, KATbIii 1 content.myschool.edu.ru/lesson/e7ff8162-
g DU, AT, KDL, - 0d4d-40f8-h9F7-
MarHui, amoMUHHUH) U MX COCAUHEHHH 422¢3e710750?backUrl=%2F04%2F 11
17 XHWMHYECKHE CBOMCTBA XpOMa, MEIU M MX 1
COCTUHEHUN
18 XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX 1
COCIMHEHHUH
[IpakTuueckast padbora Ne 2. "Pemienue
19 JKCIIEPUMEHTAIBHBIX 337a4 110 TEME 1
«MeTamas»"
Hewmerannsl, UX 1OJIOKEHUE B https://lesson.academy-
20 IIepuonnueckol cucTeMe XUMUYECKHUX 1 content.myschool.edu.ru/lesson/2390b83e-
anemenToB 1. . Meneneesa u 2935-4¢96-bd3a-
0COOEHHOCTHU CTPOEHHUS aTOMOB 25f260d9¢1139?backUrl=%2F04%?2F11
. https://lesson.academy-
dusnueckue cBOiCTBAa HEMETAIIIOB.
21 ALTOTpONIS HEMETAIIOB (Ha TpUM 1 content.myschool.edu.ru/lesson/cfb70c37-
OTPOTIHA HEMCETAILIO PHMEpE 2784-4c66-be05-
KHCnoposa, cepsl, pocgopa u yrieposa) b0966dffb6732backUrl=%2F04%2F11
99 XUMHUYECKHE CBOMCTBA TAIOTEHOB, CEPHI U 1
HUX COeIUHEHUN
93 XuMudeckue cBorMcTBa a3oTa, hocdopa 1 ux 1

COCTUHEHUN
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https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

XUMHYECKHE CBOMCTBA yIIEpO1a, KPEMHHUS U

24 . 1

HUX COCAUHCHUU
https://lesson.academy-

o5 IIpuMeHeHNe Ba)KHEUIINX HEMETAIOB U UX 1 content.myschool.edu.ru/lesson/cfb70c37-

COCIMHEHMI 2784-4c66-be05-
b0966dffb673?backUrl=%2F04%2F11

O060011eHre ¥ cucTeEMaTh3auus 3HaHUH 110

26 teme «Hemeramiely. Beraucienus no 1

YpaBHEHUSAM XUMUUYECKHUX PEaKLUi 1

TEPMOXHUMHUYECKUE PACUETHI

[TpakTrueckas padota Ne 3. «PemeHue

27 AKCIICPUMEHTAIIbHBIX 3a7a4 110 TEME 1

"Hemeramasr"»

28 KonTponbnas pabota mo Temam «MeTasuibi» 1

u «Hemetamiby
https://lesson.academy-
content.myschool.edu.ru/lesson/35c2be59-

Heopranuueckue ¥ OpraHM4eCcKie KUCIOTBI. T1c6-46c6-910c-
46a0576d6924?backUrl=%2F04%2F11

29 Heopranuueckue u opranuueckue 1 .
https://lesson.academy-

OCHOBAHHA content.myschool.edu.ru/lesson/58903722-
79bc-4b22-b276-
114fab0dd141?backUrl=%2F04%2F11

AmdoTepHbIe HEOPraHUYEeCKUE U https://lesson.academy-

30 OpraHvyvecKue coenuHeHus. [ enernueckas 1 content.myschool.edu.ru/lesson/46b429e4-

CBSI3b HECOPraHMYECKUX U OPTaHUYECKHUX 931c-43fb-a2ba-

BEIECTB be9eObbeddef?backUrl=%2F04%2F11

31 Ponp XxuMuu B 00ecriedeHUN SKOJIOTHYECKOM, 1

SHEPreTHYECKOHN U MUIIEBOM 0€30MacHOCTH,

37



https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11

Pa3BUTHUU MCOAUIIMHBI

[Ipencrarnenus 00 0OMKX HAYYHBIX

https://lesson.academy-
content.myschool.edu.ru/lesson/f5999557-

32 HpI/IHH?HaX MIPOMBIIIJIEHHOTO MTOJIy4EHUs 1 1808-4853-8320-
BaXCHCHIIIHX BCILCCTB 588hf830407a?backUrl=%2F04%2F11
https://lesson.academy-
33 q 1 content.myschool.edu.ru/lesson/acd826c¢f-
€JIOBEK B MUPE BCILECTB U MaTePHAIIOB ba2d-49db-b216-
ef7c26a84728?backUrl=%2F04%2F11
34 XHUMHS ¥ 3T0POBbE YEIOBEKa 1
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

10 KJIACC

Kon

MPOBePSIEMOT0
pe3yJabTara

1

11

OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 M IKOJOTHYECKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINA CKEJeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, nU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TCO/ICpKAIINE COCAMHEHUs, OMOJOTHYCCKH AaKTHUBHBIC BEIECTBA
(yrnmeBompl, KUpBI, OEJKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHusi opranmueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U OE€30MacHOM
WCTIONB30BAaHUM  BAXKHEHIIMX HEOPTaHMYECKUX M OPraHUYECKUX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

13

14

ChopmMHpoBaHHOCTh YMEHHMH BBIABIATH XapaKT€pHbIE MpPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATHS IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPALICHUN OPTaHUYECKUX COCTUMHEHUIN

c(OpPMUPOBAHHOCTh YMEHHI HCIIONIH30BATh XUMUYECKYH) CHUMBOIIUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEAKIINil, U3TOTaBIUBATH MOAEIH MOJIEKYJI OPraHUIEeCKUX
BEIIECTB Ui WIITIOCTPALUA MX XUMHYECKOTO M MPOCTPaHCTBEHHOTO

CTPOEHUS
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1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IMPHHAJJICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. bytnepoBa miis oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUS MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapHHOBasl KHCJOTa, TJIOKO3a, (PYyKTO3a, Kpaxmai, IeJUTI0JIo3a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaThb COCTaB, CTPOEHHUE,
¢u3nyUecKkne M XWMUYECKUE CBOWCTBA THIHMYHBIX IPEICTaBUTEICH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMNUJIeH, aleTuieH, OyramueH-1,3, wmermnOyramuen-1,3, OGeHzodn,
METaHOJI, TAHOJ, ITUJICHIJINKOIb, TJIMIEPHH, (EHON, areTaibIeTu,
MypaBbHHAS W YKCYCHas KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJUTI0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMA  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HUCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU
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3.2

BEIIECTB W XHMMHYECKUX SBICHUN (HaONOJeHUEe, W3MEpeHue,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON TMOCynoil u 1abopaTopHBIM O0OpYJOBaHHEM, a TaKXkKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpaLCHUS] OPraHUYECKUX BEIIECTB IIPH HArpEBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JIeHAaTypauus OEIKOB IMpU HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
0o0opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BHIYMCIECHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTD YMEHUU KPUTUYECKU aHaJIM3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecooOpa3HOro MOBENEHUs B OBITY M TPYNOBOM JAEATEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHUMas CMBICI MOKa3aTess
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMK), TIOSICHATH Ha
mpuMepax crnocoObl YMEHBIICHHS W TMPEAOTBPAIEHUS WX BPETHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
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pe3yjabTara

1

11

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M J3HJIOTEPMUYECKHE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALNSA, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMUYECKOW PEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJIY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMUH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aMMOCBSA3b M3YyYEHHBIX IIOHATHI, IPUMEHATH COOTBETCTBYIOLIUE
MOHATHSL TP ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M UX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHbBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6J'IIOI[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupoBaHHOCTh YMEHHH OMpENENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3IUYHOTO
COCTaBa, BHJ  XUMHUYECKOHW CBsI3M  (KOBaJIGHTHas, HWOHHa“,
MeTaJTn4ecKasi, BOAOPOIHAs) B COCTUHEHUSIX, TUI KPUCTAIUTHUECKON
pPEmIETKH KOHKPETHOTO BeEIIeCTBa (aTOMHAs, MOJEKYJsSpHas, WOHHas,

MeTaJUTHIecKas)

C(I)OpMHpOBaHHOCTL YMCHHf/'I ONPCACIIATh XapaKTCp CpCAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(HUIIUPOBATH  XMUMHYECKHUE

peaKuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBy pearupyrommx
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BEIIECTB, TeIIOBOMY J(h(EeKTy peakiuu, HW3MEHEHUIO0 CTereHel
OKUCJICHHS  DJJEMEHTOB,  OOpaTUMOCTH  pEaKIUu,  yYaCTHIO

KaTaJiu3aTopa)

1.7

1.8

1.9

1.10

ChopMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pPa3JIMYHBIX THUIIOB, MOJHBIE W COKpAIEHHBbIE YpPaBHEHUS pEAKUUN
MOHHOI0 OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEaKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHU MPOBOJIUTH PEAKIINH, MOATBEPIKIAIONINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HCOPraHM4ECCKMUX BEIICCTB

ChopmupoBaHHOCTh YMEHHI PacCKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHBIX peaxuit MOCPEACTBOM COCTaBJICHHS

AJEKTPOHHOIO OajlaHca 3TUX peakLuit

CpopMUpPOBAaHHOCT, yMEHHH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKON peaklMy OT pa3iuyHbIX (PaKTOPOB

1.11

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACUCTBUS

(npunnun Jle [larenbe)

O6u1a;1 N HCOpPraHU4CCKasa XUMUs

2.1

CdopmupoBaHHOCTh yMEHUN pacKpbiBaTh cMbIch [lepuonnyeckoro
3aKO0Ha JI.. Menneneesa u JIEMOHCTPUPOBATH €ro

CUCTEMATHU3HUPYIOIIYIO,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIHT

2.2

CpopMHUpOBaHHOCTH YMEHUM XapaKTePU30BaTh FJIECKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
CUCTEMBbl XHMHUYeCKHX ayeMeHTOoB J[.MI. MenneneeBa, HUCHOIb3Yys
HOHSTUSL  «S-, P-, O-DJEKTPOHHBIE OpPOUTANNY, «IHEPreTHYCCKHUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOICTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUH IO MepHojaM M rpynnam

[Iepuoanueckoit cucremsl xumMuueckux 3ueMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB,
MOATBEPXK/IaTh  CYIIECTBOBAHWE  TCHETHYECKOM  CBS3HM  MEXKIY
HEOPTaHUYECKHUMHU BEIIECTBAMHU c TTOMOTIIBIO YpaBHEHHI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKL[I/Iﬁ

2.4

C(I)OpMI/IpOBaHHOCTL yMCHI/Iﬁ YCTaHAaBJIMBATb IPpHUHAJICI)KHOCTD
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HEOPraHUYECKUX BEUIECTB II0 MX COCTaBY K OIPEACIEHHOMY KIACCy
(rpymnme) coenMHEHU (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDI, COJ'II/I)

2.5

CdopmupoBaHHOCTh YMEHHN HCIOIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUIE  COCTaBlieHUS (OpMYyJ BEIIECTB U YPaBHEHHM XMUMHYECKHUX
peaknuii, cuctematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHbIe
Ha3BaHWs OTIEIBHBIX HEOPraHWMYECKUX BellecTB (yrapHelii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlIEHAas W3BECTb,

MUTHEBAs COJA, MTUPUT U JPYTHE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh  CYIICCTBOBAHHE  TEHETUYECKOM  CBS3M  MEXKAY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

2.9

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKUI
9KCIIEPUMEHT (Pa3NIOKEHUE TIEPOKCHIA BOJOPOJAa B MPUCYTCTBUH
KaTajn3aTropa, ONpelesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHHUE pa3IMYHBIX (PaKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklMu, peaKkIud HMOHHOTO0 OOMEHa,
Ka4eCTBEHHBIC PeaKIMy Ha cyiab(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHHS, PEIICHHE OSKCICPUMEHTAIBHBIX 33/a4 IO TeMam
«Meramnel» u «Hemeranasl») B COOTBETCTBUHM C IPABHJIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
000py/JI0BaHUEM; MPEICTABIATh pe3yabTaTh XUMHYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peakiuii 1 GopMyJIMpPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

CpopMHUpOBAaHHOCT, YMEHUW COOJIOJATh TMpaBHJIa TOJB30BAHUS
XUMUYECKON TOCYI0M M J1abOpaTOpHBIM O0OpYAOBaHUEM, a TaKkKe
MpaBmiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

ChopMuUpOBaHHOCTb ~ YMEHMH  XapakTepu3oBaTb  XHUMHUYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE NMPOMBIIUIEHHOIO IOJYYEHHUSI CEpPHOMN
KHCIIOTBI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH INpeACTaBIEHUI 00
OoOIIMX HAy4yHBIX MPHUHIMIAX M  DKOJOTMYECKHX MpoliemMax

XUMHYCCKOTO IMMPOU3BOJACTBA

3.1

XUMHUS U KU3HL. PacuéTrl

CpopMHUpPOBAHHOCTh TPEACTABICHUNA O XUMHUYECKOW COCTABIISIOIIECH
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€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, pPOJIM XHMHM B TIO3HAHUU
SBIIGHUWA TPHPOABI, B (POPMUPOBAHWU MBIIUICHUS H KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TPAKTHYECKUX 3alad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH yYMEHUHI KPUTHUYECKH aHAJIM3UPOBaTh
XUMHAYECKYI0 HH(OpMaIMio, MOIYy4aeMyl0 U3 Ppa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

3.3

3.4

ChopmupoBaHHOCTh yMEHHMH COOMIOATh TMpaBUa SKOJOTUYECKH
1enecoo0pa3Horo MOBENCHUsS B OBITY M TPYAOBOH NEATEIHHOCTH B
LEISAX COXPAaHEHUs CBOETrO 3J0POBbS M OKPYXKAKOLIEH MNPUPOJHON
cpenbl

Oco3HaBaThb ONAaCHOCTb BO3JEHCTBHS HA JKUBBIE OPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszarens 11K, noscHsaTh
Ha IpuMepax CrocoObl YMEHBIIICHUS U MPEAOTBPAILIEHUS UX BPEIHOTO

BO3,I[€I>'ICTBI/I$I Ha OpraHu3Mm 4CJI0BCKa

3.5

CdopmupoBaHHOCTH YMEHHH MPOBOAUTD BBIUMCIICHUS c
WCIOJIb30BAaHUEM TMOHSTHUS «MaccoBas JIOJi1 BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIICHWH Ta30B NPH XHUMHYECKUX PEAKIUAX, MAacCChl
BEIIECTBA WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce Wid 00bEMY OZHOTO M3 YYACTBYIOIIUMX B pPEAKIMHU BEIIECTB,
TeroBoro 3¢ dexTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl

BCHICCTB, MMPEBPALICHUA U COXPAaHCHHA SOHCPTIUU
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHNHN

11

1.2

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHUEC U 3HAYCHUC B
IMOJIYYCHHH HOBBIX BCHICCTB U MAaTCPUAJIOB. TeOpI/Iﬂ CTPOCHUA OPraHNYCCKUX

coenuHenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CtpykrypHble (HOpMYIBl OpraHHYeCcKHX BemecTB. ['oMmonorus, uzomepus.
XuUMHYECKasi CBSI3b B OPraHUYECKHX COCIMHEHMSIX — OJAMHAPHBIC M KpPAaTHbIE

cs3u. [IpecraBnenne o KiIaccuPUKAIUU OPTaHUIECKIX BEIICCTB

1.3

2.1

Homenkmatypa ~ opraHuueckux  COeAMHEHUM  (cucTeMaTrhdeckas)) W
TPUBUAIIbHBIE HAa3BaHUS BAXHEHUIINX MPEACTABUTENEH KJIACCOB OPTaHUYECKUX

BEILIECTB
YTIeBo0poasI

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKMil psn. MeraH u dTaH —
IpoCTeNIINe MPEJCTABUTENN ANKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHMs] U TOPEHUs), HAXOXACHHWE B IPHUPOJE, MOJyYyeHHE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUHN psll. DTUIIEH U IPONWIEH —
HpoCTelIINe MPEICTABUTENN AIKEHOB: (PU3MYECKHEe U XMMHYECKHE CBOICTBA
(peakMM THIPUPOBAHUS, TaJlOTEHUPOBAHUS, THUApATAllUM, OKHUCIEHHUS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimne
XUMHYECKHE CBOICTBA (peakiust MOJIMMEPHU3AITUN ). [Tonyuenune

CHHTETUYECKOIO KaydyyKa U PE3UHBI

2.4

2.5

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psijl. ATeTHUICH
— MPOCTEUIINI TPEICTaBUTENb AKMHOB: COCTaB, CTpOeHHUE, (PU3MUYECKUE U
XUMUYECKHE  CBOMCTBAa (peakiuu THAPUPOBAHUS, TAJIOT€HUPOBAHMS,
TUpaTalu, TOPeHHs ), TOTy4YeHUE U IPUMEHEHHE

Apensl. benson: cocra, crpoeHue, (U3NYECKHE U XHUMHUYECKHE CBOHCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, GU3NIECKHE U XMMHYECKUE CBOMCTBA (peakIuu

TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHHUEC U NPUMCHCHUC. TOKCHYHOCTH
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apeHoB. I'eHeTHYeCKas CBA3b MEXKIY YIVIEBOJOPOJAMU, IPUHAJICKAIUMU K

Pa3IMYHbIM KJIaCCaM

2.6

[IpuponHble HMCTOYHUKM YINIEBOLOPOAOB. I[IpupoaHslli ra3 W IOIYTHBIE
HedTsabIe ra3pl. Hed1h u €€ npoucxoxknenue. CriocoOsl mepepadoTKu HEPTH:
MEPEeroHKa, KPEeKUHI (TePMHUYECKHl, KaTamuTH4eckuii), muponus. [IpoaykTs
nepepaboTku He(pTH, WX TNPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KamMeHHbIil yroib 1 mpoyKThl €ro nepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

3.2

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeTaHOI M 3TaHOI: CTPOEHUE,
¢du3nyeckue U XUMHUYECKHE CBOWMCTBA (pEeakLUU C aKTUBHBIMU METaJlJIaMH,
raJloreHOBOJIOPOJIaMH, TOpPEHUE), NMpUMEHeHHe. BomopoaHble CBA3M MeXIy
MOJIEKYJaMH CIIUPTOB. J[efiCTBHE METaHOJIA ¥ 9TAHOJIA HA OPraHU3M YeJIOBEKa.
MHoOroaToMHbl€  CIUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOCHHUE,
¢u3nyeckne M XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peaKklisi HA MHOTOaTOMHBIE CIIUPTHI). JleiicTBue Ha

OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/IC rIMOepruHa U OTUJIICHTJTIMKOJIA

@DeHOM: CTPOCHHUE MOJICKYJIbl, (QU3NYECKUE W XHMHYECKHE CBOMWCTBA.

Tokcuunocth penona. [Ipumenenue dpenomna

3.3

Anpaeruapl U KeTOoHbl.  DopMmalbaeruji, aueTaJbJeruji: CTPOCHHUE,
¢usznueckue M XUMHYECKME  CBOMCTBa  (peakuu  OKHUCIEHUS WU

BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKHI/II/I), MMOJIY4CHHUEC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE IIPEJIENbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHasi U YKCyCHast
KHCJIOTBI: CTpOEHHE, (PU3MUECKUE U XUMHUECKHE CBOMCTBA (CBOMCTBA, o0IIMe
JUI KJjlacca KUCIOT, Peaklus STepU(HKaIMK), MOJy4YeHHEe U NPUMEHEHHE.
CreapuHOBass M OJIEMHOBAasl KHUCJIOTHl KaK TMPEACTaBUTENN  BBICIIMX
KapOOHOBBIX KHUCJIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HX

MoIoIIee NeCTBUE

3.5

3.6

Crnoxnble 3(QuUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uiaponus
cloXHBIX 3¢upoB. Kupel. I'mapomus xupos. IlpumeHeHue Kupos.

buonornueckas poJib JKHPOB

YrneBoapl:  cocTaB, KIacCH(UKalus  YrIeBoAOB  (MOHO-, TU- U
noyimcaxapuael). [JIOKo3a — TIPOCTEHINIA MOHOCAXapui: OCOOCHHOCTH
CTPOCHHUSI MOJICKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHaYHBIM PACTBOPOM OKCHJIA
cepedpa(l), BoccTaHOBIIEHUE, OPOKEHUE TIIHOKO3bI), HAXOKICHUE B MPHPO/IC,
npuMeHeHue, Owuosorudeckas poib. DortocmHTe3. DpykTo3a Kak H30MEp

rmoko3bl. Kpaxman u mesutronosa Kak HpupojHble moiumepbl. CTpoeHue
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Kpaxmajia U L[CJUIIOJIO3bI. duznyueckre U XMMHYECKHE CBOMCTBA Kpaxmajia

(ruapoinn3, KaueCTBEHHAs peaklys ¢ HOJIOM)

A30Tcoz[ep>1<a1une OpTraHU4Y€CKUC COCANHEHUA

4.1

4.2

AMHMHOKHUCIIOTHI KaKk aMmpOTEpHBIC OpraHrdeckue coeauHeHus. dusndyeckue u
XUMHUYECKHE CBOMCTBa aMUHOKHCIIOT (Ha MpUMepe TIuIMHA). bruonorndyeckoe
3Ha4YeHUE aMUHOKUCIOT. IlenTuasl

benkyn kak mnpuUpoaHbIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. I[lepBuunasi,
BTOpUYHAS W TPETHYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB:

THJIPOJIN3, JCHATYpalHs, KAUeCTBEHHBIC PEaKIMK Ha OCIKH

BoicokoMonekynsipHble COEUHEHUS

5.1

5.2

OCHOBHBIC TOHATHS XHUMHUHU BBICOKOMOIJICKYJIAPHBIX COCI[PIHGHI/IﬁZ MOHOMCD,
[MoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHb MMoJIMMEepu3aluu, CpCaHsas
MOJICKYJIApHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYIISIPHBIX
COGI[I/IHGHI/Iﬁ — nNoJIMMEpur3alAa U NOJIMKOHACHCAIA

SKCHepI/IMeHTaHBHLIC MCTOAbI H3YYCHUS BCHICCTB W HX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C 06pa311aM1/1 MNpUpOAHBIX MW HCKYCCTBCHHBLIX BOJIOKOH,

I1acTMacc, kayuykos. [lonydeHre CHHTETHYECKOro KayuyKa U pe3UHbI

11 KUIACC

Kon

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

XUMUYEeCKU 3neMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
00oJi0uKa. DHEPreTHUYecKre YpOoBHU, MMOAYPOBHU. ATOMHBIE OpOUTany, S-, p-,
d-anemenTbl. OCOOCHHOCTH pacHpelesicHUs] 3JCKTPOHOB MO OpOUTAISIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTypaIHsl

aTOMOB

Ilepuognueckuii 3akoH u Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB
J.U. MenneneeBa. CBsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CHUCTEeMBbI XUMUYECKUX 1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuei
CTPOEHHMSI AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHMS CBOWCTB XUMHYECKHX
9JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BELIECTB 110 IPYIIaM U

nepuoaam. 3HaueHNE NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKH

Ctpoenne BellecTBa. XHMHYECKas CBA3b. BUIbl XMMUYECKOW CBS3U
(koBasieHTHAs HETOJISIpHAsT W TOJIIpHAs, WOHHAs, MeTauinyeckas). MoHbr:

KaTHOHBI M aHMOHBI. MexaHU3MbI 06pa3013aH1/151 KOBaJICHTHOM XHUMHUYECKOMH
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cBs13U (0OMEHHBIN M TOHOPHO-AaKLIENTOPHBIH). BogopoaHas cBs3b

14

BanentHocts. DnekTpooTpunateabHOCTh. CTENEeHb OKUCIEHUS

1.5

BemectBa  MONEKYISpHOTO ¥ HEMOJIEKYISIDHOTO  CTPOCHHUS.  3aKoH
MOCTOSHCTBA  COCTaBa BEIIECTBA. [WIIBI  KPUCTAUIMYECKHX  PEIIETOK.
3aBUCHMOCTh CBOWCTBA BEIIECTB OT THINA KPUCTAUIMYECKOH pEIIETKH.
ITonsaTtue o JAUCIICPCHBIX CUCTCMaAXx. Uctunnnie un KOJUIOMAHBIC PACTBOPHI.

MaccoBasi 107151 BEIIeCTBa B pacTBOPE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HCOPraHNYCCKUX BCUICCTB

1.7

1.8

1.9

1.10

Xumuueckass  peakius.  Knaccudukanus — XUMHYECKHX — PEaKIuid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMMHH. 3aKOH COXPAaHEHHUSI MaccChl
BEIIIECTB, 3aKOH COXPAaHEHWsS M MPEBpallCHUS SHEPTrUU IMPU XUMHUYECKHUX

peakuusax
CkopocTb peakiyu, e€ 3aBUCUMOCTb OT Pa3UYHbIX (PAaKTOPOB

O6paTI/IMI>Ie PCaKIu. XHUMHYECKOE PaBHOBECCHC. (DaKTOpLI, BIUAKOIIHNEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense
OnexrponauTnyeckas auccounanus. CunbHble U ciaalble 31ekTpoauTsl. Cpena
BOJIHBIX pAacTBOPOB BEILECTB: KHCJas, HEWTpajbHas, MienodHas. Peakuun

HOHHOI'0 OOMEHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcakuuu

HeopraHquCKaﬂ XUMUA

2.1

Hemeramnsl.  [lomoxenne HemeramoB B llepuoaudeckonr  cucreme
xumuueckux sneMeHnToB J[.W. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyueckre CBOWCTBAa HEMETAUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2.2

2.3

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TajJOreHOB, CEphl, a30Ta,
dbochopa, yrimepoma W KpeMHHS) M HUX COCIUHEHHH  (OKCHIIOB,
KHCIIOPOJICOACPKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwuii). [Ipumenenue

Ba)KHEHUIIIMX HEMETAIIJIOB U MX COCIUHEHUI

Merauel. [lonoxenue MmeramnoB B Ilepuonnueckoil cucreMe XMMHUYECKHUX
anemenTtoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX
obonouek atomMoB MeTauioB. OOmue ¢GU3NUECKHe CBOWCTBA METAJIOB.

CraBbl METAILIIOB. BHCKTPOXI/IMI/I‘-IGCKI/Iﬁ paa HaHpH)KCHI/Iﬁ MCETAJIJIOB

2.4

XUMUYECKHEe CBOICTBA BaXHEHIIMX MeETaIOB (HATpui, KaJlui, KaJlbLuMH,
MarHui, aJlOMUHHUH, IIMHK, XpOM, *kKelle30, Me/lb) U X coeAuHeHuil. Oouue

CITIOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC

49




2.5

I'enetnyeckass CBA3b HCOpPTraHUYCCKUX  BCHICCTB, MNPUHAMICKAINIUX K

Pa3JIMIHBIM KjlaCCaM

XUMUS U )KA3HD

3.1

3.2

3.3

Pons xumun B oOecrieueHUH 3KOJIOTHYECKOM, SHEPIeTHYECKON W IMHIECBOU
0€30IacCHOCTH, pPa3BUTHM MEIUIMHBL. [lOHATHE O HAyYHBIX MeETOAax

II03HaHHUA BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I

IIpencraBnenus o0 OOWMX HAyYHBIX [PUHLUMIAX [POMBIIIIEHHOTO
[IOJIyYEHUSI BaXKHEUIIMX BellecTB. UenoBek B MUpE BEIECTB U MaTEPUAIOB:
BAKHEUILINE CTPOMUTENIbHBIE MAaTepUajbl, KOHCTPYKLMOHHBIE MAaTEepHUabl,
KpPaCKH, CTEKJIO, KEpaMHKa, MaTepUaibl Ul SICKTPOHUKU, HAHOMATEPUAIbl,
OpraHUYecKue U MUHEpaJIbHbIe yI00pEeHUs

XUMHS U 3I0pOBbE 4YEJIOBEKA: IPaBWJIa MCIOJb30BAaHUSA JICKAPCTBEHHBIX

InpcIiapaToB, IIpaBUJIad 0€30IIacCHOTO HCIIOIL30BaHUS IpcIriapaToB OBITOBOH

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIA YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.

AximonepHoe o6miectBo «M3marensctBo «lIpocBemenue»

» Xumus. 11 xnace. I'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.

AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA
OEJIEPAJIBHASI PABOYAS ITTPOT'PAMMA CPEJIHET'O OBIIEI'O
OBPA30OBAHUISA XUMUS (6a30BbIif ypOBEHB)

(mmst 10—11 xkmaccoB oOpa3zoBarenbHbIX opranu3anuii). Mocksa — 2025
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IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://videouroki.net/video/himiya/10-class/
https://onliskill.ru/lesson/index/himija
https://iu.ru/video-lessons?predmet=himiya klass=10_ klass
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ael-
2f785b646a41/

https://iu.ru/video-lessons?predmet=himiya klass=11 klass stranitsa=1
https://videouroki.net/video/himiya/11-class/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-
0800200c9c11/

https://chem-ege.sdamgia.ru
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje
https://videouroki.net/video/himiya/11-class/himiya-11-klass/
list=PLai4qoTZtgw TMSEhTOMh48-wQzRCYumwW index=1

https://himija-online.ru
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