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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOiiero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON NPOrpaMMBbI  CpEIHEro o0Iero o0pa3oBaHUsS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
denepalivy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTrPaMMBI, U
OCHOBHBIX ToNOXeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparuu Ha niepuoa 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEIICHUIO
oO1elt crpaTteruy 00y4ueHus, BOCIUTAHUS U PAa3BUTHUSL O0YUYAIOIINXCA CPEICTBAMU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHnentyanbHble TosiokeHuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMM, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJIoBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanmnsyercss xumuyeckoe o0Opa3oBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHUU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW KXU3HM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed MW MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AINM, B CO3/IaHUU HOBOM 0a3bl MaTepHUaJIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ] B ()OPMUPOBAHUE PAIMOHATLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOJIBI U YeJIOBeKa, KOTOpoe (popMUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIET0 MHUpPA, OCO3HAHUSI B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH O0JIACTSIMU PUMEHCHHS.



TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HAalpaBlicHa Ha pEIICHHE
r100anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMUA CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOoOXOOUMYI0 MM JUJIsl  BBIPAa0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTh PAcCMOTPEHMsSI BCEro MHOroo0Opasus
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XUMHUsS» c(popMuUpoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TIOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja MU OOyCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCST HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHHUS OPraHUYeCKHX
COCIMHEHUI, a TakKe€ Ha YPOBHE CTEPEOXUMHUYECKUX M  DJIEKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMblX B Kypce
BELIECTBaX JAOTCS B PAa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIWHEHHH. B Kypce OpraHM4eckol XUMHUHU TMOJYy4aroT pPAa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00IEero oOpa3oBaHUs MEPBOHAYAIbHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XuUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 0O0I1Iero o0Opa3oBaHUS
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroriei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHUM, A TAKXKE O XUMUYECKUX PEAKIUSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENILHONW W TMPaKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IIPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh WH(GOPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCSI MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
bunocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHMEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTa W
pelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (paKTaMHM U TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX MpodiieMm, a
Takke NpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMATM3ALMHU
OOy4YaromMXxcsi MPUHATHIE MNPOrpaMMOM IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJIEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHI, UMEIOIMX 0a30Bo€ 3HAUCHHE iAo
pa3MyYHBIX BHJIOB JESATENIBHOCTHU: peUIeHHs] NpodsieM, IOWUCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIENOBATEIbCKON AESATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus, IPU ONPEICTICHUN
COJIEpKaTEeJIbHOM XapaKTEpUCTUKH 1IeJIed HU3Y4YeHHs MpeaMeTa HampaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHYECKON HAayKHd KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIENEHd W3y4EeHUs
IpeMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMHM ILIEJSIMU W3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHMUH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHS,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEaKUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepxaTelbHasi XapaKTepUCTUKA LIeJIed U 33a]a4 U3y4CHHS
IpeaIMEeTa B IPOrpamMMe 10 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllleld CTeNeHH OTAAETCA  MpEeArovYTEeHHE
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00IIE00pa30BaTENIbHOW OpPraHU3aliy, BJIAQJCIOIIEr0 He
HAaO0OpOM 3HaHUM, a (YHKUUMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTHBHOT'O INOJIYYEHMS 3HAHUM M NMPUMEHEHHS WX B PEANbHOW KU3HU
JUISL pELIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M C 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKHUE LIETU U 3a]]a4H, Kak:

ajanrtanusi 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOIIEIOCS MHpA,
dbopMUpOBaHHE  UHTEIUJIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINM), WMEIOIIMX YHUBEPCAJIBHOE 3HAYEHUE JUIS Pa3IUYHbIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMaLIUH,
HEOOXOAUMBIX JUIsi TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe s OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUM JJI IOMCKAa U aHanu3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XHMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy OOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBJICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEIICHUU TI00ANbHBIX MPoOIeM
paIoOHAIBHOTO MPUPOAONIONB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUHM I TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B ydeOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON o0smacTu «EcrecTBeHHO-HayUYHbIE
pPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obmiero oopaszoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COJAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METObl M3YYEHMsI BEIIECTB M MUX IIPEBPALLCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (IJ1aBjIeHUe, 0OyTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MeraH W d3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHusT M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOEHME, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHue, QpuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMsSI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peakyuu

2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJNyYeHue U npumeHeHue. TOKCUYHOCTD
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apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHU YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM, KATaTUTUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHHME C O0OpaslamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MTPOBEICHUE MPAKTUUYECKON PabOThI: MOJyYeHHUE STUIICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrpie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
rajJjoreHOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MeTaHOa U 3TaHOJa Ha OPraHKu3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHas PeakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauueprHa 1 3TUICHTJIMKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOWCTBA (pEaKIUU OKHUCIIEHHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpO€HHE, (prU3HUecKhe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0mue Uil Kiacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyIeHne U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAas KUCJOTHl KakK MPEJCTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [uaponus
coxHBIX hupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCU(UKAIMSA ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [oko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak NpupojHbie moiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3MYecKue W XUMHYECKHE CBOWCTBAa Kpaxmana (THIpOJus3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YECHHMsS BEIIECTB M HX IPEBpAIICHUI:
npoBeJcHUE, HAOMIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IIPOJYKTa PEAaKIMHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
Y XMMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe IimuuHa). buonormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumabl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUI:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEAHSIS MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALIUS U MOJTUKOHEH AU

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peannsanns MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKOM XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIIOIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATUW, TaK U TOHATUHU, SBISIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIEC MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTb, HAaOII0ICHNE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIE BelIecTBa (OE€NKH, YTJIEBOIBI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMbl€, TOILUIMBO,
peCypCHlI.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3neMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J10UKa. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH U lleproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOINYECKOr0 3akoHa U [leproanyecKkoil CHCTEMBI
xuMuueckux asnemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHue MePUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAsS, MeTajuimdeckas). MexaHu3Mbl
oOpa30oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). Bomopoanas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.
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BemectBa  MOJEKYJIpPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[loHaTHE O OUCNEpCHBIX cuUcTeMax. VICTUHHBIE U KOJUIOWIHBIE PaCTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCIUHEHHUN. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Knaccupukanuss XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTnMbie
peakuuu. XuUMHUEeCcKOoe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 251eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBPAICHUIN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa xuMmuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTalnu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pPEaKIUH HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaiuioB B llepuomunueckord  cucreme
xuMuueckux syeMeHToB [[. M. MennueneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJoreHoB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOICPKAIUX KUCIOT, BOAOPOJAHBIX COEAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.
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Merannel. Ilonoxenne meramnoB B [leproanueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. OOmue guiznueckue cBoiicTBa MeTaioB. CIUlaBbl METAJLIOB.
DIEKTPOXUMHUYECKUI P HAMIPSYKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BAKHEWIIMX METAUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUHU.

OOmue crocoObl monyueHus: MeTawioB. [IpuMeHeHHe METaIOB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pPELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX |
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCIIOT U IIeJI0Uei, KaYeCTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BelllecTBa WU 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 00€CrEUEHUM DKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTEepHUallbl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€d MOpW  HM3ydyeHUH oOmed u
HEOpraHU4ecKorM XxuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHS: HAy4YHBIH (DakT, rumoTes3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KJIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.
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dusnka: MaTepus, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC TIOPOJBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrHUsl, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMaImeBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

13



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHWN
HA FA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHS
OOyYalONIMMHUCSL TPOTPAMM  CpPEIHEro OOLIEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IESATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 00pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaroOlIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHS» JOCTHTalOTCs B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM U TOpaBWIAMM  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAaHUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4JaronMxcs 1Mo peaju3alyy NPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHUCIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YJAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB MU 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITENbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MIPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M MOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHON OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IIOCJIEICTBHM 3TUX
IIOCTYIIKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpalieHusi C BeHieCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTLHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrHX BHJAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIbHOM HANpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);
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MHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IudHOrO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

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

NOHUMAHUS TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJIeM, BIUSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIbHON CPEbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
IPUPOAHON Cpele, YMEHHS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PANMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKpPYXKAroIeM MUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIrETUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPpyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TMOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMS SBJICHUH OKPYKAIOIIEro MUpPA U
MIPOUCXOAAIINX B HEM N3MEHEHUH, YMEHHUS JIe]aTh 000CHOBAHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAydYHbIX (AKTOB W HWMEIONMXCS JAHHBIX C IEJIBbI0 IOJyYCHUs
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS IS
pelIeHus Ipo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMHU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccunoHanbHOMI
NESATSIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)kKarouue
[[EJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEeUU(PHUKY METOJO0B TMO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEHHE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIE,

PETYJISITUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMAIbHOM KOMIETEHIIMN 00y4YaroIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIIBHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATeJIbHBIMH
AEUCTBUSIMM

1) 6a3oBble JJOrHYecKmne JeiCTBUSI:

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

ONpeAesATh LENU JIeITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;
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WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIT0JIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIsd KJacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYeCKas ¢opmysia, ypaBHEHHE XHMHUYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BATEIbCKUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHMSI BEIIECTB U XUMHYECKUX
peaKkuuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATEIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (opMyIupoBaTh
0000IIIEHUS ¥ BBIBOABI OTHOCHUTEIILHO JJOCTOBEPHOCTH PE3YJIbTaTOB MCCIICAOBAHUSA,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, TMPOSBIISITE CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB pEIICHUS NPAKTUYECKUX 3a7ay, MPUMEHECHHUIO Pa3IuYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ unpopmaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HCTOYHUKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BHIOB U (opM
MpeICTaBJICHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH u
HEMPOTUBOPEYNBOCTD;
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(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaMK, HEOOXOMUMOW [T BBIMOJTHEHUS YYEOHBIX  3a71ad
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3ndeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIOra W/Win
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3aluil y4eOHOTO mpoeKTa U (OPMYIUPOBATh BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHHBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpefensas e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TMpejlaraeéMblii aJIroOpuTt™M JAEUCTBUI MpHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENI0BATENbCKUX 3ajad, BbIOMpaTh Hambosee
b (}EeKTUBHBIN CcrOCO0 HMX pereHuss ¢ y4€TOM TOJy4YeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaIn3a
¥ CAaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHUI»
OTPAXKaroT:
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c(OPMHPOBAHHOCTh  TPEACTABICHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[O3HAHUU SIBJIICHUU
npuposibl, B (GOPMUPOBAHMU MBINUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJIs pEeIICHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpauiéHHas), MOJb, MOJISIpHAsS
Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIN CKeneT, (YHKIMOHAIbHAS TpYIIIa,
paguKall, U30MEpPHUsl, N30MEPBI, TOMOJIOTUYECKAN DAL, TOMOJIOTH, YIJIIEBOAOPOIBI,
KHUCJIOPOJ, U a30TCOJEpIKalUe COCAUHEHUsS, MOHOMEp, IOJIUMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. bytinepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM SA3BIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalme B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUU COCTABA, CTPOCHHUS U ITPEBPALIECHUN OPraHUYECKUX COCIUHEHNM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpalI€HHON)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKUMX BELIECTB I WUIKOCTPALMU KX
XUMHUUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MNPUHAJIEKHOCTh H3yYEHHBIX
OpPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIAcCy/Tpynne COoequHEHUN (yrieBOAOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJWHEHHS), JlaBaTh UM HAa3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOAUTH TPUBUAJIbHbBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMUIIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopMabIerul], aleTaabIerul, MypaBbUHas
KHUCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBAS KUCJIOTA, III0K034,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpraHUYECKUX COCNUHEHUAX (OJMHAPHBIC U KPATHBIC);
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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;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENECH pPa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, GeH307, METaHON, ITAHOJ, STUJICHTIUKOJD,
IIIMLIEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXIY HUMH YPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUN C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKT€PHU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs  (He(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepabOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
peakluMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHHI BIIaJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOMI0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U JTabOpaTOpHBIM O0OpYJAOBaHUMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIa0OPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TIOJTyUCHUE
TWIIEHA M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE PEaKUUU OPraHUuYeCKHUX
BEIIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHWM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBHHM C TMpaBWIaMHU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uH(OpMaIUIO, TOJYy4aeMyl0 U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);
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chOPMHPOBAHHOCTh ~ YMEHHA  COONIIOMATh  TpaBWjia  JKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIISAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOILIEH MPUPOTHONU Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEIEIEHHBIX OPTaHUYECKUX
BEIeCTB, MOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoOBI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIST 00y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHAAIIUX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHAYECKUX

dbopmy:.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, POJA XHMHUHA B TO3HAHUM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHUH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATalOINE TOHATHA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCJICHHS, XUMHYECKAsT CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAS JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MMaCHOM HCTIOJB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEJIOBEKA;
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c(OPMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTAaHABJIMBATh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY JJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OINpPEACIIATh BaJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJIApHasd,
VOHHasl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUH (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIIbl, OKCU/bl, OCHOBaHMUS,
KHUCJIOThI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonoB Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MenpaeneeBa, ucnonb3yss MHOHATUSA «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTHUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COECAMHEHUM
0 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

Cc(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addekTy peakunu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklNy, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;
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c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OIBITHBIM MMYTEM MOHBI, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHMM  PacCKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHUE IPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(HOPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WIH 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAaHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabopaTOpHBIM OOOpYIOBAaHUEM, a TaKXe IpaBuiIa OOpalleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTalau3aTopa,
ONpENENIEHUE CpEedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMUYECKOW peaklivu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIUMu Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad IO
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBISATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIUpOBaTh BBIBOJbI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHX);
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chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWia  DKOJOTHYECKH
[€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOILIEH MPUPOTHONU Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPAIICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 00OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBIICHUIA;

JUISE CJICTIBIX W CJIA0OBUAAIIMX OOYYaIONIUXCS: YMEHHE HCIIOIh30BaTh
penbeHO-TOUCUHYIO CHCTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHUYECKUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OPraHUYECKUX COETUHEHUH A. 3 0 0
M. bytieposa
Htoro no paznemny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — aJKaHbI 2 0 0
29 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 0 !
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 0 0
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOJIOB 1 3 |
) UX mepepaboTka
Hroro no pazgeny 13
Paspnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Cnuprel. ®enon 3 0 0
Anpaerunsl. KapOoHOBBIE KUCTOTHI.
3.2 ACTHARE B 7 0 1
CrnoxHble 3¢upbl
3.3 VYrieBoanl 3 2 0




Hroro no pazgeny

13

Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJHHeHHus

4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 3
Hroro no pazgeny 3
Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

27




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 0 0
anemenToB 1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 0 0
BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanbl 6 0 1
2.2 Hewmeramisl 9 1
C
)3 BSI3b HEOPTaHUYECKUX U OPraHUYECKUX ) 0 0
BEILIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 0 0
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KounuecTBo yacos DJIEeKTPOHHbIE
Ne Hara ®axkr. UHPpOBLIE

Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydYeHHus:  aara o0pasoBaTejbHbIe

padoThI padoThI pecypes:

[Ipenmer opraHn4eckoin XumMuu, €€
1 BO3HUKHOBEHHE, Pa3BUTHE U 1 0 0 https://educont.ru/
3HA4YCHHE

Teopust cTpoeHUs OPraHUuYECKUX
2 coenuHeHuit A. M. Bytieposa, eé 1 0 0
OCHOBHBIC ITOJIOKCHU

[Ipencrasienue o KiaccupuKaum
OpTraHN4Y€CKUX BCIICCTB.

3 Homenknarypa (cucrematudeckas) 1 0 0
1 TPUBHUAJIBHBIC HA3BAHUA
OpTraHU4YCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

MeraH u 3TaH — NpoCTEUIINE
IIPEACTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOICTBA

OTUJIEH U TPOTUIIEH —
7 MPOCTEUIINE MPEICTABUTENN 1 0 0
AJIKEHOB

8 OIlpaxTrueckas padora Ne 1. 1 0 1

30




«lTonyyeHue >TUICHA U U3yYECHHUE
€r0 CBOMCTB»

Aunkanuensl. byranuen-1,3 u

MetunoyraaueH-1,3. [lonydenue
CUHTETHUYECKOT0 KayuyKa U pe3HHbI

10

AJIKUHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.
AleTuiaeH — npoCcTeUImii
MIPEACTABUTENh AIKHHOB

11

12

13

Brprunciienus no ypaBHeHHUIO
XAMHYECKON peaKkuu

ApeHbl: OEH3011 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB
I'eneTnueckas cBs3b
YTJIEBOJOPOAOB, IPUHAIEKALIUX
K pa3JIu4YHbIM KJlaccam

14

[IpupoaHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: MIPUPOAHBIN ra3 u
HOIyTHBIE HEPTSHbIE ra3bl, HEPTH
U TIPOJIYKTHI €€ nepepaboTKu

15

[IpupoaHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: MIPUPOAHBIN ra3 u
MOMYTHBIE HEPTSAHBIE Ta3bl, HEPTH
U TIPOJIYKTHI €€ mepepaboTKu

16

17

KoHnTtponbHas paboTa mo pa3aeny
«YTIIeBOIOPOABD)

[IpenenvHBIE OTHOATOMHBIE
CIUPTHI: METAHOJI U ATAHOIL.
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18

Bonopoanas cBs3b

MHOroaroMHbIE CIIUPTHI:
STWJICHIVIUKOJIb U TIULIEPUH

19

20

21

DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢u3nvecKkre 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHHUE
Anpreruasl: GopMalbIeTua u
aneTanpaerull. AleToH
OnHOOCHOBHBIE NPEACIbHBIC
KapOOHOBBIE KUCIIOTBI: MypaBbUHas
U YKCyCHas

22

OIlpaxTrueckas padora Ne 2.
«CBo¥icTBa pacTBOpa YKCYyCHOM
KHUCITIOTBI»

23

24

25

26

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK IMPEACTaBUTCIIN
BBICIIIUX Kap6OHOBI>IX KHUCJIOT

Mpr1a kak coIM BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE
JIIEUCTBUE

CrnoxHble 3¢upbl Kak
IPOM3BOJIHBIE KAPOOHOBBIX KHCIIOT.
['maponu3 cioXxHbIX 3¢pUpoB

JKupsl: Tunponns, NnpuMeHEeHHE,
Ouosornyeckas posb KHPOB

27

YTrneBoasl: cocTas,
knaccudukanus. Baxneimme
MIPEJICTAaBUTEIIN: TIIFOKO03a,
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28

bpykTo3a, caxaposa

Kpaxman u nemnoinosa kak
IIPUPOHBIE TOJIMMEPBI

29

KonTponpHas padora mo pazaeny
«Kucnopoaconepxaine
OpPraHUYeCKUe COCTUHEHUS/
Bcepocculickas npoBepoyHas
pabora

30

OO61as xapakTepucTUKa
a30TCOEPIKAINX OPTaHUIECKUX
coenuHeHuit / Beepoccuiickas
IIpoBepoyHas pabora

31

32

33

AMMHBI: METHJIAMHAH U aHUJINH

AMHMHOKHUCIIOTHI Kak aM(pOTEpHbIS
OpPraHMYEeCKHE COCTMHEHUS, NX
OMOJIOTHYECKOE 3HAUCHHE.
ITentuael. benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS

OCHOBHBIC TTOHITUS XUMUH

BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN

34

OCHOBHI)IG METOAbI CHHTC3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [lmacTMaccel,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

33




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie

o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN IIEeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[lepuonnueckuit 3akoH u Ilepuognueckas
cucTeMa XUMMUYECKuX annemeHToB /1. .
MenieneeBa, X CBs3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCIMHEHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux anemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemecTBa. XuMU4eCKast CBs3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucieHus. BemectBa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPLI.
MaccoBas 1011 BelllecTBa B pacTBOpC
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10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Knaccugukanus XuMHuecKux peakuuii B
HEOPraHU4eCcKOM U OPraHNueCcKOl XUMHUU.
3aKOH COXpPaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUS U IPEBPALIECHUS] SHEPTUU IpU
XUMHUYECKHUX PEAKIMIX

Ckopoctb peakuuu. OOpaTUMble peaKIiHy.
XUMHUYECKOE pPaBHOBECHE

[IpakTnueckas padora Ne 1. «BnusiHue

pa3nu4HbIX ()AKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

11

DnekTponuTHyecKas auccoruanus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiun nonHoro oomena. I'maponus
OpPraHUYECKUX W HEOPTaHMUECKUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakmmu. [lousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUCTeMe XUMHYecKux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIIOB
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15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHAYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HaTpUH, KaJui, KaJablluii, MarHuH,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
«Mertamis»"

Hewmeramisl, X IOJIOKEHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJIOTpOnUsS HEMETAUTOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHAMHMYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHuecKue cBoiicTBa a3oTta, gpocopa 1 ux
COCIMHEHUI

XHWMHYECKHUE CBOMCTBA yIIepoa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETMHEHUN

O0001IeHE ¥ cUCTEMAaTH3alUs 3HAHUI 110
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TteMe «Hemeramuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33724 10 TEME 1
"Hemerannsl"»

)3 KonrponsHas padora o remam «MeTamibny |
n «Hemeramib»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHudeckue coenuHeHus. I'enetTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Posnb xuMum B ob6ecrieueHNH 9K0JIOTHYECKOil,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHH MEAULIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHMHA U 300pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpaA, POJM XUMUU B TIO3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHMU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKUMOHAIBHOM TpamMOTHOCTH, HEOOXOIUMOM IS
pelieHus TPAKTUYECKUX 3a7ad U DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenue cucremMoil XUMHUYECKUMX 3HAHMH, KOTOpas BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30MEpHs, HU30MEPBHI,
FOMOJIOTUYECKUN DA, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPOA- U
a30TCOJICpKAIME COCAMHEHUs, OMOJIOTHYCCKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OEIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opraHmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHHWs O CBOWCTBAaX, COCTaBe, IMOJIYy4YeHUH U O€30MacHOM
WCIIONB30BAaHUM  BAXKHEHIIMX HEOPTraHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHblE MPHU3HAKU
MOHATUN,  YCTaHABIMBATbL WX  B3aMMOCBS3b,  HCIIOIb30BAThH
COOTBETCTBYIOIIME TIOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOoW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUU
XUMHYECKHUX PEAKIINil, U3TOTABIUBATH MOAEIH MOJIEKYJI OPraHUYeCKUX
BEIIECTB I WITIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS
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1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  MPHHAJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPObL,
KHCJIOPOJIT M a30TCOJEpKalllMe COEAUHEHUS, BBICOKOMOJIEKYISPHBIC
COEIMHEHMs), JaBaTh UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

L.5

ChopMupOBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAUHEHUSX (OJMHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPAaHCHUSA MACChl BCUICCTB

Vr. JICBOJAOPOALI. KI/ICJ'IOpOI[CO,Z[ep)KaH_[I/Ie n a30TCOACPIKAIUC

OpraHn4€CKUC COCIUHCHM . BI)ICOKOMOJICKYJISIpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHMAJIBHBIE Ha3BaHUS
OTJENIbHBIX OPraHUMYECKUX BEIIECTB (ITWJIEH, IPONWIEH, AalleTUJIEH,
STUJICHIJIMKOJb, TJUIEpUH, (eHoa, (opmanblierny, aueTaabIeru,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, ILeJUIH103a,

[JIMLMH)

2.2

CdopMHpOBaHHOCTh YMEHHUHM XapaKTepU30BaTh COCTaB, CTPOEHHUE,
(dbu3MvYecKkne W XUMHUYECKHE CBOWCTBA THUIHYHBIX TIPEJICTABUTEIICH
pPa3IUYHBIX KIJIACCOB OPraHUYECKUX BEIIeCTB (METaH, dTaH, JTUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, metunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOJb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH T€HETHUYECKYIO CBS3b
MEXKIY  TUIHMYHBIMU  NPEACTABUTEISIMU  Pa3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyI1

24

CdopMupoBaHHOCTH YMEHUS XapaKTEepU30BaTh HWCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB HepepaGOTKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YYCHHUU
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3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE
XUMUYECKUE 3HAaHUS I DPUHATHS PElIEHUH B  KOHKPETHBIX

KHU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIIOATh TpaBUia IOJB30BaHUS
XUMHUYECKON MOoCcynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CdopmupoBaHHOCT YMEHUI TUIAHUPOBATH U BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaICHHS] OPraHUYECKUX BEILIECTB MPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIUN
OpPraHMYECKUX BEIIECTB, JCHATypamus OCIKOB TIpU HArpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUMU C MpaBUJIAMU TEXHUKU
0e30MacHOCTH TpU OOpaIlleHUH C BEIIeCTBAMU U J1AOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii ¥ GopMyITUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

34

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCICHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WU
IPOAYKTa peakLUy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUN)

CdhopMupoBaHHOCTb YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

CpopMUpOBaHHOCT, yMEHHUH COOIO/IaTh TMpaBUjiia IKOJOTUUYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS HAa JKMBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHUYEeCKUX BEIIECTB, OHUMAas CMBICI MOKa3aTess
MK (mpenenbHO AOMYCTUMOM  KOHIIGHTpAllMW), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus
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pe3yjabTara

1

1.1

TCOPCTI/I‘ICCKI/IC OCHOBBI XUMHH

Bnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMa, §-, p-, d-dIIEKTPOHHBIE OPOUTAIT AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCIICHHS, XMMUYECKas CBf3b, MOJb, MOJIIpHas Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKass pemérka, TUIbl XUMHUYECKUX peakUuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakMy HMOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAs  JUCCOIMALUS, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKON pEakKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOIUTHUECKON aucconuanuu, [lepuogmueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MONYy4YeHMH U O€30MacHOM HCHOJIb30BAHUU BaKHEUIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopmMupoBaHHOCTh yYMEHUW BBISABIATH XapaKTEpHblE MNPU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUSL P ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

L.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopmupoBaHHOCTh yYMEHMI OMpEAENATh BaJCHTHOCTh H CTENEHb
OKHCIICHUSI XHMHUYECKUX DJJEMEHTOB B COCIUHEHUSAX PA3JIUYHOTO
COCTaBa, BHJ  XUMHUYECKOM CBsS3M  (KOBAJIGHTHAsl,  WOHHAs,
MeTaJJTu4ecKasi, BOAOPOIHAs) B COCAUHEHUSIX, TUI KPUCTAIUTHUECKON
PEIETKA KOHKPETHOIO BEHIECTBA (aTOMHAs, MOJIEKYJspHAsi, MOHHAs,

MeTaJUTHIeCKas)

C(I)OpMHpOBaHHOCTB YMCHHf/'I ONpPCACIIATh XapaKTCp CpCAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COETUHEHHI

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(UIIUPOBATH  XMUMHYECKHUE

peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx
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BEIIECTB, TemIOBOMY J(h(}eKTy peakiuu, HW3MEHEHHUIO0 CTereHel
OKHUCJICHHUS  DJJEMEHTOB,  OOpaTUMOCTH  pEaKIuH,  yYaCTHIO

KaTajau3aTopa)

1.7

1.8

1.9

1.10

ChopmupoBaHHOCTH YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIuil
pPa3JIMYHBIX THUIIOB, IMOJHBIE W COKpAIIEHHBbIE YpPaBHEHUS pPEaKUUN
MOHHOI0 0OMEHa, YUUTHIBas YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKIIMH, MOATBEPIKIAIOIINE
Ka4eCTBEHHBIII  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh ONBITHBIM IIYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB

ChopmupoBaHHOCTh YMEHHI PaCKphIBATh CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS

AJIEKTPOHHOIO OajlaHca 3TUX peakLuit

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHATh 3aBUCHUMOCTb CKOPOCTH

XUMHUYECKON peaklMy OT pa3iuyHbIX (PaKTOPOB

1.11

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

(npunnun Jle [latenbe)

O6u1a;1 N HCOPraHU4CCKasa XUuMUs

2.1

CdopmupoBaHHOCTh yYMEHUN pacKpbiBaTh cMbICT [lepuonnyeckoro
3aKOHa JI.. Menneneesa u JIEMOHCTPUPOBATH ero

CUCTEMATHU3HUPYIOIIYIO,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIIHT

2.2

CpopMHUpOBAaHHOCTh YMEHUN XapaKTePU30BaTh PJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
CUCTEMbl XUMHUYecKMX aseMeHToB J[.MI. MenneneeBa, HUCHOIb3ys
MOHATUS  «S-, pP-, d-dJEKTPOHHBIE OPOUTAIN», <«IHEPreTHYEeCcKHe
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  M3MEHEHHUSI  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUH MO MepHojaM M rpynnam

[Tepuoanueckoit cucremsl xumMuueckux 3neMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TEHETHYCCKOM  CBS3M  MEXKIY
HEOPTaHWYECKMMH  BENIECTBAMH  C  TOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

24

C(I)OpMHpOBaHHOCTB yMCHI/Iﬁ YCTaHAaBJIMBATb MMPUHAAJIC)KHOCTD
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HEOPraHUYECKUX BEUIECTB II0 MX COCTaBY K ONPEAEIEHHOMY KIIacCy
(rpymnme) coenMHEeHUH (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(bOTepHBIC TUAPOKCHUIDBI, COJ'II/I)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMUYECKYIO) CHUMBOJIHKY
JUIS  COCTaBlieHUS (OpMyN BEIIECTB U YPaBHEHHH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u TpuBuagbHbIC
Ha3BaHUs OT/ACJbHBIX HEOPraHUYeCKHX BelecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAlIEHas W3BECTb,

MUTHEBAs COJA, MTUPUT U JPYTHE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB PA3JIMYHBIX KIIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME  TCHETUYCCKOM  CBS3M  MEXKIY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IOMONIIBIO  ypaBHEHUH

COOTBCTCTBYIOINUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

2.8

2.9

ChopMupoBaHHOCTh YMEHHUH IUIAHUPOBATH M BBITIOIHATH XUMUYECKUH
9KCHEPUMEHT (pa3joKeHUEe IEepPOKCHAa BOJOpPOJa B IPUCYTCTBUU
KaTajlnu3aropa, ONpeieseHHe Cpebl PaCTBOPOB BEILIECTB C HOMOIBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIHMSHHUE pA3IMYHBIX (PaKTOPOB Ha
CKOpPOCTb ~XMMMYECKOM peakluMM, peakuud HOHHOro oOMeHa,
KayeCTBEHHbIE PEAKLIUU Ha Cysb(dar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pEIIeHHE SKCHEPUMEHTAJbHBIX 3ajady IO TeMaM
«Metamnel» u «Hemerannab») B COOTBETCTBUU C MPaBHIIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1a00paTOPHBIM
000py/JI0BaHUEM; MPEICTABIATh pe3ybTaThl XUMHYECKOTO
9KCHepUMEeHTa B (opMe 3alicCh YpaBHEHUH COOTBETCTBYIOLIMX

peakiuii 1 GopMyJIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh TMpaBHJIa TOJB30BaAHUS
XUMHUYECKON TOCY0M W J1abopaTopHBIM OO0OpYJAOBaHUEM, a TaKkKe
MpaBmiia 00palleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIITOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

ChopMupoOBaHHOCTb ~ YMEHMH  XapakTepu3oBaTb  XHMHYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYYEHHUS CEPHOMN
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH MpEACTaBICHUI 00
oOIIMX HAy4yHBIX MPHUHIMIAX M  DKOJOTMYECKHX  MpobieMax

XUMHYCCKOT'O IMTPOU3BOJACTBA

3.1

XUMUS U KU3HL. PacuéTrl

CpopMHUpPOBAaHHOCTh TPEJCTABICHUNH O XWMHUYECKOW COCTABIISIOIIEH
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€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, pOJM XHMHH B IIO3HAHUHU
SBIIGHUWA TPHUPOABI, B (POPMUPOBAHWU MBIIUICHUS H KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelIeHUs TPAKTHYECKUX 3alad U IKOJOTUYECKH OOOCHOBAaHHOTO

OTHOIIECHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON cpesie

3.2

CdopmupoBaHHOCTH YMEHUHI KPUTHYECKH aHAJIM3UPOBaTh
XUMHAYECKYI0 HMH(OpMAIMIO, TOJIY4aeMyl0 M3 pa3HBIX MCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUU, ceTh VIHTEpHET U Ipyrue)

33

34

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MPaBUIIA DKOJIOTUYECKU
1enecoo0pa3Horo MOBENCHUs B OBITY M TPYAOBOH NEATEIILHOCTH B
LESAX COXPAaHEHUs CBOETO 3J0pOBbS M OKPYKAKOLIEH MNPUPOIHON
cpebl

Oco3HaBaThb ONACHOCTb BO3JICHUCTBHS HA JKUBBIE OpPraHU3MBbI
ONpeACIEHHBIX BEIIECTB, MOHMMAs cMbIch nokaszarens 11K, moscHsaTh
Ha mpuMepax CrocoObl YMEHBIIICHUS U MPEAOTBPAIIEHUS UX BPEIHOTO

BO3,I[€I>'ICTBI/I$I Ha OpraHus3Mm 4CJI0BCKa

3.5

CdopmupoBaHHOCTH YMEHHH MIPOBOUTD BBIYHCIICHUS c
WCIOJIb30BAaHUEM TMOHSTHUS «MaccoBas JIOJi1 BEIIECTBAa B PAacTBOPE»,
OOBEMHBIX OTHOIICHUM Ta30B NPH XUMHUYECKUX PEAKIUAX, MaCChI
BEIIECTBA WM 00bEMa Ta30B 10 MU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
TEIIoBOTO 3 (deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl

BCUICCTB, MMPEBPALICHUA U COXPAHCHHUA SOHCPTIUU
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

1.3

[Ipenmer opraHnYecKkOM XHWMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUSI OpPraHUYECKUX
coequHenniit A.M. ByrnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyiIbl OpraHMYeCKHX BellecTB. ['omMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAUHEHUSX — OJUHAPHBIE M KpaTHbIE
cBs3u. [IpencraBienue o KiracCU(pUKAIKA OPraHUIECKUX BEUIECTB
Homenknatrypa opraHuyecKux COEIMHEHUHN (CHCTeMaTHuYecKas) U TPUBUAIbHbBIE

Ha3BaHUS BaKHEUIIINX HpCIICTaBI/ITeJIE':ﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB ¥ CTPOECHHUE, TOMOJIOTUYECKHUN psAll. MeTaH U 3TaH — IpocTenIne
MPEJCTaBUTENN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/IH), HaXOKIACHUEC B IPUPOAC, ITOTYUCHUC U IPUMCHCHHUC

22

ANKEHBI: COCTaB M CTPOCHHC, TOMOJIOTHUYECKUI pAaa. OTHIeH H MNPpONMWJIICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)I/I3I/ILIGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATaAlWU, OKUCICHUA H

HOJ'II/IMepl/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiue
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydyeHne cMHTETHUECKOTO

KayuyKa U PEe3HHbI

24

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMIA TMpeACTaBUTENb aJIKHHOB: COCTaB, CTpPOEHHE, (QHU3MUECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu THAPUPOBaHMS, TaJOreHUPOBAHUS, THIpaTalluH,

TOpPEHMSI), TOJy4YEHUE U IPUMEHEHHE

2.5

Apenbl. beH3on: cocraB, crpoeHue, (u3MUECKME€ M XHMUYECKHE CBOICTBa
(peakuuy raJoreHMpoBaHMs M1 HUTPOBAHUS), IOIy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3Myeckue M  XUMHUECKHE CBOWCTBa  (peakiuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUsA), TOJIYyYEHHUE WM TNpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBSI3b MEXAY YIJIEBOJOPOJAaMHU, MPUHAUICKAIIMMHU K

Pa3IMYHBIM Ki1acCcaM
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2.6

3.1

3.2

33

[TpupoHbIe HICTOYHUKH YTIeBOA0POA0B. IIpupoaHblii ra3 u nomyTHbIe He(TAHBIC
ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HeTU: MEPETOHKA,
KPEKUHI (TepMHUYECKUl, Kartanutudeckuil), nuposnus. IIpoaykTel nepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITYy. KaMmeHHbIH yroiap u

MPOAYKTHI €ro nepepaboTKu
Kucnoponconepxamue opraHnaeckue COeANHEHUS

[IpenensHbIe OAHOATOMHBIE CHUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIEeCcKHe
u XUMHNYCCKUC CBOMCTBa (peaKL[I/II/I C AKTHUBHBIMH METaJlllaMHU,
raJJOr€HOBOJIOPOJIaMH, T'OpEHue), MpUMeHeHHe. BolopojHble CBSA3U MEXIY
MOJIEKYJIaMH CHUPTOB. JelicTBME METAaHOJIA U 3TAaHOJIA HA OPraHU3M 4YeEJIOBEKa.
MHoroatroMHBIE CIIMPTHL. OTHIEHTJIMKOIb U MNIMOCPUH: CTPOCHUC, (I)I/I3I/ILICCKI/IG u
XUMUYECKUE CBOWCTBA  (B3aMMOJEHCTBHE CO  IICJOYHBIMU  METaJJIaMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIE cHUpThl). [leiicTBue Ha opraHusm
yenoBeKa. [[puMeHenne rauneprta u 3THIICHTIIMKOIIS

@deHOJI:  CTpOEHHE MOJIEKYJbl, (U3MYECKMEe U XUMHUYECKHE CBOICTBA.
Tokcuunocts enona. [fpumenenue penona

Anbnernapl 1 keToHbl. @opManbierns, aleraibIeru: cTpoeHue, Gu3ndecKue u
XUMHYECKHE CBOICTBa (peaKHI/II/I OKHCJICHUA WU BOCCTAaHOBJICHHS, KaYCCTBCHHBIC

peaxkuun), noJy4eHue U NpuMeHEeHNe

3.4

3.5

OnHOOCHOBHBIE Ipe/eabHblE KapOOHOBBIE KUCIOTHL. MypaBbuHasi M YKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3HUECKUE U XMMHUECKHUE CBOMCTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakiuss JSTepuuKaluu), TI[OIyYeHHe U [pHUMEHEHHE.
CreapuHOoBasi M OJEMHOBAsl KUCJIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX

KHCIIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JeiicTBHE
CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHMCIOT. ['MIpONN3 CIOXHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buomornueckas poib

KUPOB

3.6

4.1

VYrneBoabl: cocTaB, Kilaccu(uKaus yriaeBoaoB (MOHO-, AM- U MOJIHCAXapHJIb).
I'moko3a — mpocTedmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYJIBI,
¢du3nyeckre 1 XUMHUYECKUe CBOMCTBa (B3aumozelcTBue ¢ ruapokcuaom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepebpa(l), BoccraHoBieHuUE,
OpO’KeHHE TIJIIOKO3bl), HaXOXKIEHHE B MPUPOJE, MpPUMEHEHHE, OHOJIoruuecKas
poib. ®otocunrtes. @pykro3a Kak u3oMep IIOKo3bl. Kpaxman u 1nemnono3a Kak
npupojHbie monuMepbl. CTpoeHHe Kpaxmaiga M HeJUToso3bl. dusnueckue U

XUMHUYECKHE CBOICTBA KpaxMmaina (TUIPOiIN3, KaUeCTBEHHAs PEAKIIHS C HOI0M)
A3oTcoepikalie OpraHn4eckie CoeIMHEeHNs

AMUHOKHUCIIOTEl Kak amM@oOTepHble OpraHuyecKkue coequHeHus. duznueckue U
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XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpHUMepe INMIMHA). buojormueckoe

3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/II[IJI

4.2

benku kak INpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeNKoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalus, KaY€CTBCHHBIC pCAaKIIMKU Ha Oenku

5.1

BBICOKOMOJICKYJ'IHPHBIG COCOAUHECHUA

OcHOBHbIE TIOHSITUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUIl: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENCHb MOJUMEPU3AIINH, CPEIHSSI MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIIPHBIX COCAUHEHUNH —

noJIMmMepur3alAa U NOJUKOHACHCAIUA

5.2

OKCIIEpUMEHTAJIBHBIE METOJbl M3yYEHUS BELIECTB U HUX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3LiaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O Kay4dyKa U PE3UHbL

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoMa, W30TOMNBI. DJIEKTPOHHAs 000JIOUKA.
DOHepreTnyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

ITepunonnueckuit 3akoH u [lepuoanueckas cucreMa XUMHYECKUX d1aeMeHToB 1.1,
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U Ilepuonnueckoil cucCTeMbl
xuMmuyeckux aeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHMMMUYECKHUX DJJIEMEHTOB U
o0Opa3yeMbIX MMH IPOCTBIX M CJIOXHBIX BEUIECTB IO TpyHnamM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKHU

1.3

1.4

1.5

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHYECKOW  CBS3U
(koBajieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTandeckas). VIoHBI:
KaTUOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTtHoCTh. DnekTpooTpUaTeNbHOCTh. CTENEHb OKUCIICHUS

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA

BEIIECTB OT THIMA KpUCTAUIMYECKOM pem€Tku. IloHsaTHE O auMcnepcHbBIX
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cucremax. VICTUHHEBIE U KOJUIOUJHBIC paCTBOPHI. MaccoBas J0JI1 BEUICCTBA B

pacTtBope

1.6

Knaccudukanus Heoprannyecknx coeanneHnit. HomeHknarypa HeopraHmueckux

BCIICCTB

1.7

1.8

1.9

1.10

Xumuueckas peakuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAHEHMS MAacChl BELIECTB,

3aKOH COXPaHEHUsI U MPEBPALCHHS SHEPTUU IPU XUMHUECKUX PEaKIMIX
CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3IUnYHbIX (PAKTOPOB

OO6parumblie peakmuu. XUMHUYeCKoe paBHOBecue. DakTopbl, BIUSAIOIINAE Ha
cocTosiHre XuMHuueckoro paBHoBecus. [Ipunnun Jle [larense

DnexTponuTrueckas aucconuanus. CuiabHbIe M cladble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsA, HEUTpalIbHAas, IIeJIouHast. Peakiiuym noHHOTro

oOMeHa

1.11

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
sanemenToB JI.M. MenzeneeBa U O0COOEHHOCTU CTpOeHHUs aTOMOB. Duznyeckue
CBOMCTBAa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MPUMepPe KUCIOpOo/ia, Cephl,
docdopa u yriaeponaa)

XUMUYECKHE CBOMCTBA BAKHEHIINX HEMETAIJIOB (TaJIOTeHOB, Cepbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOACO/ICPKAINX ~ KUCIOT, BOJOPOJHBIX coeanHeHwit). [IpuMeneHue

BaYKHEHUIIIMX HEMETAIIJIOB U MX COCTUHEHUI

2.3

Mertamnel. Ilonoxenue merannoB B Ilepuoguueckoil cucreMe XUMHUYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTayuioB. OO0mue ¢puznueckue cBoicTBa MeTayioB. CrijlaBbl METAIIIOB.

DNEKTPOXUMHUYECKUH Psijl HAlIPsHDKEHUH METalIoB

24

XUMHYECKHE CBONCTBA BAXKHEMINIMX METAJUIOB (HATPUM, KalHi, KaJbIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, Kele30, MeIb) U WX coeauHeHuiu. OOmme

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

2.5

3.1

I'eneTnueckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NIPHUHAMICKAINIUX K PA3TITUNIHBIM

KJIaccam
XUMUS U )KU3Hb

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCpFeTquCKOﬁ U MHUIIEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJaX IMO3HAHUS

BEUICCTB U XUMHNYECCKHUX peaKuHﬁ

49



3.2

33

[IpencraBiennst 00 OOIMMUX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO TOTYYCHHS
BOXHEHIIMX BelIEeCTB. UenoBeK B MHUpPE BEUIECTB U MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKIHOHHBIE MaTepualibl, KPack, CTEKIIO,
KepaMuKa, MaTepualbl sl AJIEKTPOHUKH, HAHOMATE€pUaJibl, OPraHUYECKUE U

MUHEpaJIbHbIE yI00pEeHUs

XuMHUs W 300pOBbE UEJIOBEKAa: MpaBUja KCIOIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia 0€30MaCHOTO UCTIOIL30BAHUS IIPETapaToB OBITOBOM XUMHUH

B IIOBCEHEBHOMU KU3HU
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A. AKMoHEepHOE 00IIECTBO
«M3narensctBo «IIpocBerieHune»
» Xumus, 11 kimacc/ I'abpuensa O.C., OctpoymoB U.I'., CnaakoB C.A. AKITMOHEPHOE OOIIIECTBO
«M3narensctBo «IIpocBerieHune»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Ypoku xumuu B 10 kinacce. ba3osiii ypoBeHb. Metonuueckoe nocodue. O. C. 'abpuensn, 1. T
Octpoymos, C.A. CnankoB. M. [Ipocsemienue
Ypoku xumun B 11 knacce. ba3oBsiii ypoBenb. Meroaundeckoe nocooue. O. C. ["abpuemnsan,U. T

Octpoymos, C.A. Cnankos. M. [Ipocsemienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://edsoo.ru/
https://educont.ru/
https://resh.edu.ru/

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