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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE cpelHero ooOiiero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBAaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX OpraHuzaunusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXkeHul «CrTparerum pa3BUTHS BocnouTaHud B Poccuiickoil
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONpPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbabie TosiokeHuss GI'OC COO o B3auM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIONIMM H3TallOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHhI
YeJl0OBeKa, a TaKKe SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00pa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3zoBaHusl CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpENESIEHbl B
nmporpaMme MO0 XHMHUHM C YYETOM CHenU(PUKA HAYKH XUMHH, €€ 3HAUCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUTpaeT o0coOyr poiib B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH 1 BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyaromuxcs, HEOoOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30BbIE  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4yeckon xumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas XUMus» c@opMUpoBaHa B MPOTpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHM Ha  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeIcTaBlICHUd O cTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COCIMHEHUU. B Kypce OpraHM4eckO XHWMHUU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B THpeamere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIiei 10 0OBACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3M XHMHH C
JPYTMMHU HayKaMM, PacKpbIBAIOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBa)XKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHMS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MMOHUMAHHUS
bunocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHHUYECKOro H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM 3KCIEPUMEHTA M
pEelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (akKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodiieMm, a
Takke MpodieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OOy4JaromMxcsi NPUHATHIE MNPOrpaMMOM IO XUMHUU TMOJXOJbl K OIPEAEIICHUIO
CONEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBU, HUMEIONMX 0a30Boe 3HAYCHHE I
pa3IMuYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs NpoOsieM, NOHUCKa, aHalu3a H
00paboTku MHpOpMALIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IIPHU OMPEICICHUH
COJIep>KaTEeIbHOM XapaKTepUCTUKH 1IeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMM LEJISIMU H3Y4YEHUs INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUA, (PYHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOOUMBIX [UIsi HPUOOpEeTEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  MPaBUI
0e30MacHOro o0paIieHus ¢ BEIIeCTBAMM.

Hapsay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OoJbllleld CTeNeHH OTAAETCS — MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BJIAJCIOIIEro He
HA0OpOM 3HaHWU, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSIMH aKTHBHOT'O NOJIyYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIbHOW JKU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M C 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHsD JIOMUHHUPYIOIIEe
3HauY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00yJaromMXcs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU M MX
PUMEHEHUEM;

dopMupoBaHue 'y OOyyaroUMXcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMALIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: OmbITa JESTEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupoOBaHUE U Pa3BUTHE Y 0O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJCHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIUTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTHYECKOU
HAIPaBICHHOCTH XUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHHUSl MIPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOpPETEHHs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B ydeOHOM miaHe cpenHero oOmIero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«XuMHUsA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBJISETCS 00s3aTENbHBIM Y4EOHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMUH

[IpenMer opraHM4ecKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnii A. M. Bytneposa, e€ ocHoBHbIE NI0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o Kiaccu(puKauKM opraHnyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEHUIINX NPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O00pa3laMy OpPraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCaHUE AEMOHCTPALMOHHBIX OIIBITOB I10 IPEBPALLECHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (II1aBJIeHHEe, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
OpocTeilline NpPEeACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakuuy 3aMeIleHUss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
NPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (DU3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakuuMu THIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepuszanuu). [lonmyyeHne CHUHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHUE U
XUMUYECKHE CBOMCTBA (peaklMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YEeHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKHE U XUMHYECKHUE CBOWCTBA
(peakiuu rajJjoreHMpOBaHHUsI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NONyYyeHue u npumenenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIICKAIMUMHA K
Pa3JIMYHBIM KJIACCAM.



[IpyponHble MCTOYHMKH YIJIIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HepTsaHbie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATAIMTUYECKU), nupoau3. IIpomykTbl
nepepaboTky He(TH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUM:
O3HAKOMJIEHME C o0Opa3lamMu IJIacTMAacC, Kay4yKOB M PE3WHBI, KOJUIEKIIUH
«Hedpte» wu  «Yromp», MoIeIMpOBaHUE  MOJIEKY]  YIJEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBECHUE NPAKTUUECKON PabOThHI: MOJyY€HUE ITHIIEHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnslie 3anaun.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NMPOAYKTA PEaKUUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJN M OJTAaHOJ: CTPOCHHE,
¢u3nuecKkue M XUMHYECKHME CBOWMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMU, TOpPEHHE), MpUMEHEHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa U TUICHIJIMKOIIS.

deHoM: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth Genona. [lpumenenue gpenona.

Anpnerugpl U Kemowuwvl. DopManmpaerua, aneTanbACTHN:  CTPOECHUE,
busznyeckue U XMMUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHAsT U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuduKaiim), noayyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, X MOIOIIIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. I'naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb JKUPOB.

YrneBompl:  coctaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapu: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C




ruapokcuaom meau(Il), okucnenne ammmuadnbiM pactBOopoM okcuaa cepebpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman m nemnono3a Kak NpupoaHele nmosmuMepbl. CTpoeHue Kpaxmalia u
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmania (THIpOJu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLICHUNA:
IpOBEJCHUE, HAOIIOJCHUE W ONUCAHHE JEMOHCTPALMOHHBIX ONBITOB: IOPEHHE
CIMPTOB, KAaUE€CTBEHHBIE PEAKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcuznoM Mmeau(Il)), MHOroaToMHbBIX CHUPTOB (B3aMMOJCICTBHE TIJIMLEpPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(ll), B3aumonelcTBHE Kpaxmalla C HOJOM),
IPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHpie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyYecKue coequHeHus. dusznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuimHa). buonorudeckoe
3HaUYE€HWE aMUHOKHCIIOT. [lenTuapl.

benkn Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIPHBIE cOelIMHEHMs. llepBuuHas,
BTOpUYHAs U TpETUYHas CTPYyKTypa OeikoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
HaOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYpalusi OEIKOB MPH
HarpeBaHuM, IBETHbIE pEaKLUU OEIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHMs BEIIECTB M HUX IPEBPAILCHMIA:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsanunst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIIOIb30BAaHUE Kak OOIUX €CTeCTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU IUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHANW3, CUHTE3, Kiaccuukanus, MepruoJUIHOCTh, HAOMIOICHHE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(epMEeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE UCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHoynorus: MNHUIIEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHTaHUS,
MOIOIINE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XuMUYeCcKuil 3naeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaiH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproamyeckoil cuCTeMbl
xumudeckux snaeMeHToB . M. MeHaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB W
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUojaaM.
3HaYCHUE NIEPUOINUECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUIUYECKOU PELIETKH.

[lonatne o aucnepcHbIX cucremax. VICTMHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 101 BelecTBa B paCTBOPE.



Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHNN. Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. ['€HETHYecKass CBSI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJJICKANIUX K PA3IMYHBIM KJIaccaMm.

Xumuueckas — peakuus. Kimaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YSHEPTUU NTPU XUMUUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutryeckas aucconuanua. CuibHbIC U cliadbie d5eKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, ETOYHAs.

OKUCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabnun «[lepuonnueckas cucreMa XuMuueckux sneMeHToB [l. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAONIOJACHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOZIOPO/JIa B MPUCYTCTBUU KaTalIU3aTOPa, ONPEACIICHUE CPEIbl PACTBOPOB BELIECTB
C TOMONIbI0 YHHBEPCAIBHOTO HWHIUKATOPA, PEAKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIum».

Pacuérnsle 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUS «MACCOBas
JIOJIs1 BELLIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. Ilonoxxenne HemetaiuioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpOoa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJACOIEPKAINTUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenune merannos B Ilepuoguyeckont cucreMe XUMHYECKUX
sanemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DNEKTPOXUMHUUYECKUI psAJT HAIPSHKEHUI METAIIJIOB.

XUMUYECKHE CBOWCTBA BAXXKHEUIMX METAUIOB (HATPUM, Kaliuil, KaJbLUH,
MarHui, allOMUHUH, LIUHK, XPOM, JKeJ€30, ME/Ib) U UX COCIMHEHUM.



OOmue cnocoObl momyyeHus: MetaioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUNA:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O00pa3lloB HEMETAIOB, PEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/a4, HAOJIOJEHUE W OINMUCAHUE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKI[MU HA KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00OBbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BElIECTBa, Macce WIM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xumumn B o0ecne4eHUH SKOJIOTMYECKOM, SHEPTeTUYECKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHH MeAHMIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHUUIIAX [POMBIIIJIEHHOTO
IOJIYYECHUS BaKHEHIINX BEILIECTB.

UYesoBek B MHUpE BEIIECTB M MAaTEpUAJIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKUHMOHHBIE MaTepuasbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepuanbl JJIsl 3JIEKTPOHUKH, HaHOMAaTEpHallbl, OPraHUYECKUE U MUHEPAJIbHbBIE
ynoOpeHus.

XAMHSL W 3I0pPOBBE YEJIOBEKA: IPABHUJIA HCIIOIB30BAaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MacHOrO MCIOJIb30BaHMs MpenapaToB ObITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIe CBSI3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH W
HEOPraHW4YecKor XUMHUM B 11 Kjacce oCylIeCTBISETCS Yepe3 UCIOIb30BAaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJIs1 OT/IETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCupUKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
IKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SIBICHUE.

®duszuka: MaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PAMOAKTUBHOCTb, MOJIEKYJIa, SHEPTETUYECKHUIM YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoO€ COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIWYMHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, M™Makpo- u
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.



['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIBO,
peCypCHl.

TexHOmorusl: XMMHYECKAasi MPOMBIIUIEHHOCTh, METAJUIYPrus, MPOU3BOIACTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIBCKOXO3SWCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
IMPOMBIIIUICHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NTPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTEpPHUAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyYarOIMMHUCST TPOTPAMM  CpeIHEro oOmero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS MpeaMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW T'pakTaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluxcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1[EJN U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUSA TMpeAMeTa «XHUMHS» JTOCTHTAIOTCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)KIaHCKOro OOIIEeCTBA, MPUHATHIMU B OOIIECTBE
HOpMaMud U  TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOMO3HAHUSl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHPOBAHHOCTh OMbBITA TO3HABATEILHON MW TPAKTUYECKON JCSATEIBHOCTH
oOyJaroluxcs Mo peain3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
4acTH:

1) rpasKaIaHCKOr0 BOCIMTAHUA:

OCO3HaHUsl 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXXEHUS K 3aKOHY U [IPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax M TMpaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEPEHUs, JIOTUKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M IOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO U 0Oe3omacHoro obpasza IKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DPHU3MYECKOMY M
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBwil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH TPAaBWJI HHIMUBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYalMAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIhCKON
JESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodeccruil pa3InyHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIUX BpEIl OKPYXKAIOLIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOW, KOMMYHUKATUBHON M COLIMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBiIeHusT 00 OKPYXKAroIeM MHUpE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pEUICHUH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSXKXJAEHHOCTH B  0OCOOOW 3HAYMUMOCTH XUMUU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTHA W BAXXHOW pOJIA B
CO37aHNHU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, NUILEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUA CYUIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpPa U
MIPOUCXOMSINUX B HEM M3MEHECHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONIUXCS J@HHBIX C I[EJIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCuoHAIbHOU
NESATETLHOCTH.

METAINIPEJMETHBIE PE3YJIBTATDHI

MertanpenMeTHbIE Pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIe MOHSATHUS, OTpa)Karouue
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHeUuPUKy METOJ0B IMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOTIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEpCAIbHBIC YUCOHBIC
JIEUCTBYS B MIO3HABATEIIHON U COLUAJIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU YueOHbIMU N03HABaTeJbHbIMH
NelCTBUAMM:

1) 6a30BbIe JJOrMUYeCKUe eiiCTBHUS:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh LENM JCITEIbHOCTH, 3aJ1aBasi IapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACITEIBbHOCTH C ITOCTABJICHHBIMU LIETSMU;



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 OCHOBAHUS M KPUTEPUU JJIsd KJIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJICHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpPUBAEMbIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONIB3YEMbIC B XUMUU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHIE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHMSI BEIIECTB U XUMHYECKUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOMPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY)KJICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO TPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIupoBaTh
00001IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO TJOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOM
JEATEeIIbBHOCTH, MPOSBIISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uHpopmaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,
pecypchl HTepHETa), aHaTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (OpM
MpEJCTaBIICHHUS, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYNBOCT;



(GbopMynIupOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMALMK, HEOOXOAMMOW Ui BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MHpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgJ1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (OPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell Pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYXKIeHUSI 1 0OMEHa MHCHUSIMH.

OBi1aieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpeenss e€ Iend W 3aJadd, KOHTPOJIMPOBAaTh U TO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TMpejiaraéMblii aJIrOpuTt™M JAEUCTBUI MpHU
BBIMIOJITHEHUM YYE€OHBIX U HCCIIEOBATEIbCKUX 3aady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs C Yy4E€TOM TIOJNyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJM3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI
10 KUIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «Opranuyeckas XUMUS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHHWM SIBIICHUI
npupoAbl, B (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS] TPAKTUYECKUX 3a1a



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3[0POBBIO M MPHUPOJAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralolMe MOHATUS (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISpHAas
Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIa,
panuKai, U30Mepusi, U30MEpbl, TOMOJIOTUYECKUN PAL, TOMOJIOTH, YITIEBOAOPOLBI,
KHUCJIOPOJ, U a30TCOAEpXKalUue COCIMHEHUSA, MOHOMEp, IOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE I[IOHMMAaHHS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUH U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE IOHATHUS IPU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCIONb30BaTh XHUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakKLui,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHUYECKMX BEUIECTB JUI1 WUIIOCTPALUU HUX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OPTraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrJIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 110
cuctematuuyeckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHos, (GopManbIerul], aleTaablIerujl, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0Ta, OJICMHOBAsl KMCJIOTA, CTEAPUHOBAS KUCJIOTA, TIII0K034,
bpyKTO3a, KpaxMaJ, LeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKON CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIO)KEHHUS TEOPUU CTPOCHUS
oprannyeckux BemiectB A. M. BytnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUsI; 3aKOH COXPAHEHHMS MACChl BEILIECTB;



chOPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEIICH pa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATaHOJ, STUJICHIJIUKOJIb,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chlpbs (He(Th, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepadOTKH U
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiMy IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
WCIIOJIb30BAaTh CHUCTEMHBIC XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEHICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBSA3aHHBIX C BEIIECTBAMH H UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHWEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMCHHUH ITUTAHWPOBATH W BBITIOJHATh XUMHUYCCKHM
IKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWJICHA W W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB MpPH HArpeBaHWU, I[BETHBIC PEaKIMu OCIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKH O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, TWPEACTABISATH PE3yJbTaThl
XUMUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHH COOTBETCTBYIOIIUX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 Pa3HbIX MCTOYHUKOB (CpEeICTBAa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIeCO00Pa3HOTO TOBENECHUS B OBITY W TPYAOBOM NEATETLHOCTH B IIENISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSi M OKPY’KaloIled MPUPOJHON Cpelibl, 0CO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl OINPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALICHUS KX BPEAHOTO BO3JCHCTBUSA HA OPTraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX M CHa0OBHIAAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHYECKUX

dbopmy:.

11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJH XUMHU B T[IO3HAHWUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, s-, p-, d-
AIICKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJICKYJla, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIIUME B OCHOBE IMOHUMAaHWUS MPUUYMHHOCTA W
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECCKOM NESITEILHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHU BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHUH,
YCTaHABIIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IMOHITHUS MPH
ONMCAHUU HEOPTraHUYECKUX BEILECTB U UX MPEBPALICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JJIs
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, rameéHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJICHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUTMYECKas), XapakTep Cpeiibl B BOJHBIX PACTBOPAaX HEOPTaHUYECKHUX
COCJIMHCHUM;

c(OpMUPOBAHHOCTb YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpynmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

Cc(OpMUPOBAHHOCTb YMEHHUI PACKPBIBATh CMBICI IEPUOINYECKOT0 3aKoHa [l
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX »3JIeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xuMuueckux snemeHToB JI. 1. MeHneneeBa, MCHoOJIb3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COEIUHEHUUN
10 nepuoaaM u rpymnnam llepuoanueckon cucteMbl XUMHYECKUX 3iieMeHTOB []. U.
Menpaeneena;

chOPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMHU C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUU COCTABJISATh YPaBHEHUS DPEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUUThIBAs
YCIJIOBHUSI, IPU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA;

cOPMHPOBAHHOCTh yYMEHUN MPOBOJUTH PEAKIMH, MOATBEPKAAIOIIHE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



C(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLMI MOCPEICTBOM COCTABJIECHHS 3JEKTPOHHOIrO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (mpunuui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHS] CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTh NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OOBEMY OJIHOTO M3 YyYacCTBYIOLUIUMX B pEaKlUU
BEILECTB, TEIJIOBOro 3 (eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
nocyAoi M JabopaTOpHBIM OOOpYIOBAaHUEM, a TaKXe IpaBuia OOpaIleHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHHE IMEePOKCUIA BOAOPOJAAa B MPUCYTCTBUU KaTaJIM3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEUIECTB C IOMOIIBIO  YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEeaKIMu Ha CyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaub»y U «HeMetaib») B COOTBETCTBUU C MPaBUIAMU TEXHUKH
0e30macHOCTH TIPU OOPAIICHUN C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peaKIHUil U (HOpMYIUPOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU aAHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  coOJNIOAaTh  MpaBWIa  AKOJIOTMYECKU
[EJIeCO00Pa3HOr0 TOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIENIAX
COXPAaHEHMsSI CBOETO 3I0POBbS M OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OIMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [I/JIK, moscHATe Ha mpuMepax cHocoObl YMEHBIIEHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[IpenMer oprannyecKoil XUMuUU. Bbu6mmoteka [JOK
1.1 Teopust CTpoeHUs OPraHUuYECKUX 3 0 0 https://edsoo.ru/metodicheskie kejsy/
coenunenunii A. M. byrieposa
Htoro no paznemny 3
Pa3nes 2. Yraesoaopoasl
[IpenenbHbIe YyTIeBOAOPOABI — buomiorexa HOK
2.1 pedl yr AOPOA 2 0 0 https://edsoo.ru/metodicheskie kejsy/
AJIKaHbI
HenpenenbHbie yraeBogopoasl: bubamorexa LIOK
2.2 pel I* AODOJIBL: 6 0 1 https://edsoo.ru/metodicheskie kejsy/
QJIKeHBI, aJIKaTUEHBI, ATKIHBI
bubmmoteka IIOK
2.3 ApoMaTn4ecKue yrieBoaoposl 2 0 0 https://edsoo.ru/metodicheskie kejsy/
[IpupoaHbIe HCTOYHUKHT bubmmorexa LIOK
2.4 PHpoA 3 1 0 https://edsoo.ru/metodicheskie kejsy/
YTJIEBOIOPOAOB U UX MepepadoTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptel. ®enon 3 0 0 bubnmnoreka [JOK




https://edsoo.ru/metodicheskie kejsy/
Ansaerunsl. KapOoOHOBBIE KUCIIOTEI bubmorexa [OK
3.2 JICTHIBL Bap ' 7 0 1 https://edsoo.ru/metodicheskie kejsy/
Crnoxuble 3(hupbl
bubnunoreka LIOK
3 v 3 1 0 ) ) )
3 [IICBOJIBE https://edsoo.ru/metodicheskie kejsy/
Hroro no pazneny 13

Pa3nen 4. A3oTcoaep:kaiye opranudeckne coelMHeHus

bubmuoreka [IOK
4.1 AMuHBl. AMUHOKHCIIOTHL. benku 3 1 0 https://edsoo.ru/metodicheskie kejsy/
Htoro no paznemny 3
Paspnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA
bubnmorexa LIOK
1 I1 .K .B 2 ) )
> TTACTMACeRL. RAyHTyRH. BOTOKHA 0 0 https://edsoo.ru/metodicheskie kejsy/
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 3 2




11 KJIACC

KoaudecTBO 9acoB

HanmenoBaHue pa3jiesioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. Ilepuonnueckuit
11 3akoH u [lepuoanueckas cucrema 3 | 0 bubmmoreka [JOK
XUMUYecKux aemeHToB Jl. . https://edsoo.ru/metodicheskie kejsy/
MeHneneeBa
12 CtpoeHue BenecTna. 4 0 0 bubmmoreka [JOK
MHoroo6pasue BelecTB https://edsoo.ru/metodicheskie kejsy/
bubnuoreka [{OK
1.3 AHMITECKIE PEakii 6 ! ! https://edsoo.ru/metodicheskie kejsy/
Hroro no pazgeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka IIOK
https://edsoo.ru/2025/01/14/metodicheskij-
2.1 Merasbi 6 0 ! kejs-klassifikacziya-himicheskih-reakczij-
himiya-10-11-klassy-2024-g/
bu6nunorexa LIOK
https://edsoo.ru/2025/01/14/metodicheskii-
2.2 Hewmetamier 9 1 1 ] . ) T i -
kejs-klassifikacziya-himicheskih-reakczij-
himiya-10-11-klassy-2024-g/
but6mmorekxa [IOK
53 CBsi3b HEOPraHUYECKUX U ) 0 0 https://edsoo0.ru/2025/01/14/metodicheskij-
OpPraHNY€eCKHUX BEILIECTB kejs-klassifikacziya-himicheskih-reakczij-
himiya-10-11-klassy-2024-g/




Hroro no pazgeny

17

Pa3zgen 3. XuMus u 'KU3HL
bu6nmoreka [IOK
https://edsoo.ru/2025/01/14/metodicheskij-

3.1 XUMHS U )KU3Hb 4 kejs-himiya-i-zhizn-himiya-10-11-klassy-

2024-g/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 34

TTPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KouunyecTBo 4yacos DJIeKTPOHHbIE
Ne = = uugposbie
Tema ypoka Kontpoabubie = IIpakrnueckne £ 3
n/n Bcero s 2 o0pa3oBaTte/ibHbIE
pa6oThI padoThI N =
2 pecypchbl
bubnunorexa LIOK
| IIpenmeT opraHnyecKoil XuMuH, €€ 1 0 0 https://edsoo.ru/met
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE odicheskie kejsy/
bubnuoreka [{OK
’ Teopust cTpoeHUs1 OpraHUYECKUX COCTUHEHUN A. 1 0 0 https://edsoo.ru/met
M. bytnepoBa, €€ OCHOBHBIE ITOJIOKEHUS odicheskie kejsy/
IIpencrasnenne o knaccuPpUKaUKA OPraHUYECKUX bubmorexa LIOK
3 BemecTB. Homenkiarypa (cucreMaruueckasi) u 1 0 0 httPSZ/ / ed'soo.rl'l/met
TPUBHUAJIBHBIC HA3BAHUSI OPTaHUYECKUX BEIIECTB odicheskie kejsy/
bu6nunorexa LIOK
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM 1 0 0 https://edsoo.ru/met
pan odicheskie kejsy/
bu6mmoreka IIOK
5 MertaH ¥ 3TaH — OPOCTENIINE TPEACTABUTEIN 1 0 0 https://edsoo.ru/met
aJKaHOB odicheskie kejsy/
bubnunorexa LIOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA | 0 0 https://edsoo.ru/met

odicheskie kejsy/




OTuUJEH U IPOINUIIEH — IpocTeiIne

bubnunorexa LIOK
https://edsoo.ru/met

7
[PEACTaBUTENN aIKEHOB odicheskie kejsy/
bu6nmmoreka [IOK
g [TpakTuueckas pabota Ne 1. «Ilonydyenue sTuneHa https://edsoo.ru/met
Y U3YyYEHHE €ro CBOMCTBY odicheskie kejsy/
bubnunoreka LIOK
9 Ankanuensl. byraauen-1,3 u metminOyranuen-1,3. https://edsoo.ru/met
[Tomy4yeHne CHHTETUYECKOTO Kay4yyKa U PE3UHBI odicheskie kejsy/
AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOEHHUS, bubmmorexa [OK
10 TOMOJIOTUYECKUH psAll. ALIETHUIIEH — MPOCTEUIIIHI https://e@soo.rg/met
MIPEACTABUTEND AIKUHOB odicheskic_kejsy/
bubmmoteka IIOK
1 Brprunciienus o ypaBHEHHIO XUMHYECKON https://edsoo.ru/met
peakuu odicheskie_kejsy/
bubnmorexa LIOK
12 ApeHsbl: 6eH3011 U ToTyoJl. TOKCMYHOCTh apeHOB hitps://edsoo.ru/met
odicheskie kejsy/
bubnunorexa LIOK
13 I'eneTnueckas cBs3b yriieBOJIOPOAOB, https://edsoo.ru/met
NpUHAQIEe)KAUX K pa3IMYHBIM KiiaccaM odicheskie kejsy/
14 [TpupoaHbIE HCTOYHUKH YTIIEBOIOPOAOB: bu6muoreka [JOK




IPUPOIHBIN I'a3 U MOMYTHBIC HEPTSHBIC I'a3bL,
HE(PTH U MPOIYKTHI €€ TIepepaboTKU

https://edsoo.ru/met
odicheskie kejsy/

[IpupoaHbIe HICTOYHUKH YIIIEBOAOPOOB:

bubnunorexa LIOK
https://edsoo.ru/met

15 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE ra3bl, : : :
HE(PTH U MPOIYKTHI €€ TIepepaboTKu odicheskie_kejsy/
bu6nmmoreka [IOK
16 KonTponbhas pabota no paszueny https://edsoo.ru/met
«YTIIeBOIOPOABI odicheskie kejsy/
bubnunoreka LIOK
17 IIpenenbHbIe OJHOATOMHBIE CIIUPTHI: METAHOJI U https://edsoo.ru/met
aTaHoi. BogopoaHas cBA3b odicheskie kejsy/
bubmuoreka [IOK
13 MHOroaTroMHbI€ CIIUPTHI: ATHIICHTIIMKOIb 1 https://edsoo.ru/met
TJIUIEPUH odicheskie kejsy/
bu6mmoreka IIOK
19 ®DeHOo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U https://edsoo.ru/met
XAMHYECKHE CBOMCTBA, MPUMEHECHHE odicheskie kejsy/
bubmmoteka IIOK
20 Anpneruapl: GopManbAeTUl U alleTalbACTU/I. https://edsoo.ru/met
AnietoH odicheskie kejsy/
bubnunorexa LIOK
)1 OOHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIC https://edsoo.ru/met

KHCJIOTBI: MypaBbHUHAA U YKCYCHaA

odicheskie kejsy/




[TpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa

bu6nmoreka [IOK
https://edsoo.ru/met

22 .
YKCYCHOM KHCTIOTBI» odicheskie kejsy/
bubnunorexa LIOK
73 CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK https://edsoo.ru/met
IPEe/ICTABUTENN BBICIINX KAPOOHOBBIX KUCIOT odicheskie kejsy/
bubnuoreka [IOK
24 Mpr1a kak coIM BBICIINX Kap6OHOBBIX KHUCJIOT, UX https://edsoo.ru/met
MOIOIIIeE ACHCTBUE odicheskie kejsy/
bubnunoreka LIOK
25 CrnoxHnble 3(hUpbl KaK MPOU3BOHBIE KAPOOHOBBIX https://edsoo.ru/met
KHCITIOT. [ MaposH3 CIIOKHBIX A3UPOB odicheskie kejsy/
bubnuoreka [{OK
26 Kupsbl: rTunponus, npuMeHEeHHe, OHoIoOTHYECKast https://edsoo.ru/met
POJIb )KUPOB odicheskie kejsy/
bubmmoteka IIOK
7 VYrneBonbl: coctaB, kinaccuduxaius. Baxxueiimme https://edsoo.ru/met
MPEJACTaBUTENHN: TIII0K03a, PPYKTO3a, caxaposa odicheskie kejsy/
bu6nunorexa LIOK
28 Kpaxman u nemntonno3a Kak IpupoHbIe MOTUMEPDI https://edsoo.ru/met
odicheskie kejsy/
KonTponpHas padora no pazaeny bubmorexa [IOK
29 «Kucnopoaconepxaiune opraHuuecKue https://edsoo.ru/met

coenuHeHus»/ Beepoccuiickas mpoBepovHas

odicheskie kejsy/




pabora

OO0mast XxapakTepUCTHKA a30TCOASPKAIIUX

bubnunoreka LIOK
https://edsoo.ru/met

30 OpraHu4ecKux coenuHeHuii / Becepoccuiickas 1 . : :
poBepovHas paboTa odicheskie_kejsy/
bu6nmoreka [IOK
31 AMUHBI: METHJIAMUH U aHUJINH 1 httPS:/ / ed‘soo.r}l/ met
odicheskie kejsy/
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHuIEeCKHE Bbu6mmotreka [JOK
1 COEIUHEHMS, UX OMOJIOTHYECKOE 3HAUCHHE. | https://edsoo.ru/met
ITentuael. benku kak OpupoIHbIE odicheskie kejsy/
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUSI
bubnunoreka LIOK
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN odicheskie keisy/
OCHOBHBIEC METOJIBI CHHTE3a bubmmorexa LIOK
34 BBICOKOMOJIEKYJISIPHBIX coeAnHeHul. [lmactmaccsl, 1 https:/ / ed-SOO.I'l'l/ met
KAyqyKH, BOJOKHA odicheskie kejsy/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
®
Ne s = uugposbie
Tema ypoka Kourpoabubie  Ilpakruueckue = 5
n/n Bcero 8 = o0pa3oBare/bHbIE
padGoThI padoTbI N =
2 pecypcsl
bubnunoreka LIOK
| XUMHUYECKUH 2TIEMEHT. ATOM. DJIEKTPOHHAs | 0 0 https://edsoo.ru/meto
KOH(HIypaLust aToMOB dicheskie kejsy/
ITepuoguueckuii 3axoH u Ilepunoanueckas cucrema Bubmiorexa HOK
2 xumuueckux dymemenToB . . MenneneeBa, ux 1 0 0 https://edsoo.ru/meto
CBSI3b C COBPEMEHHOH TEOPUEH CTPOEHUS aTOMOB dicheskie kejsy/
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX Bbu6mmoteka [JOK
9JIEMEHTOB M UX COEAMHEHUN MO rpymmam u https://edsoo.ru/meto
3 nepuoiaM. 3HaYCHHE MEPUOIUIECKOTO 3aKOHA U 1 1 0 dicheskie kejsy/
CUCTEMBI XUMHUYECKUX d1eMeHTOB J[. 1.
Menzeneesa B pa3BUTUU HAYKU
CrtpoeHue BeniecTBa. XMMUYeCKasi CBSI3b, €€ BUIbL; Bubnnorexa LIOK
4 MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H. 1 0 0 https://edsoo.ru/meto
BosOpOIHAs CBA3D dicheskie kejsy/
BanentHoctb. DnekTpooTpuiarenbHOCTh. CTeneHb bubmorexa LHOK
5 OKHuCIJIeHHU. BemniecTBa MONEKyIsIpHOTO U 1 0 0 https://edsoo.ru/meto
HEMOJIEKYJIIPHOTO CTPOEHHUS dicheskie kejsy/
ITonsiTe 0 nUCTIEpCHBIX cucTeMax. IcTuHHBIE 1 bu6muoreka [JOK
6 KOJUIOWIHBIE pacTBOPBL. MaccoBas 10JIs BEIleCTBa 1 0 0 https://edsoo.ru/meto

B pacTBOpe




dicheskie kejsy/

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX

bubnunoreka LIOK
https://edsoo.ru/meto

7 COeIMHEHUN. [ eHeTnyeckas CBsi3b HEOPraHUYECKUX : : :
BELIECTB, Pa3IMYHbIX KJIACCOB dicheskie_kejsy/
bu6nmoreka [IOK
. https://edsoo.ru/2025
Knaccuduxanus XUMUIeCKUX peakiui B _ =
. o [01/14/metodicheskij-
HEOPraHUYECKON U OpraHM4ecKol XUMHUHU. 3aKOH ) .
8 kejs-klassifikacziya-
COXpaHEHHUsI MaCChl BELIECTB; 3aKOH COXPAaHEHUS U . _ ,
himicheskih-reakczij-
IIPEBPALIEHUS] SHEPTUN IPU XUMHUUECKHUX PEAKIMIX
PEBpatt prinp peartt himiya-10-11-klassy-
2024-g/
bubnunoreka LIOK
https://edsoo.ru/2025
[01/14/metodicheskij-
CxopocTtb peakiiuu. OOpaTUMbIe PEAKIIUH. ) — -
9 X kejs-klassifikacziya-
MMHUYECKOE PaBHOBECHE
P himicheskih-reakczij-
himiya-10-11-klassy-
2024-g/
bubmmoteka IIOK
10 ITpakTuueckas padora Ne 1. «BausHue pasinuHbIX https://edsoo.ru/meto
(akTOpOB Ha CKOPOCTh XUMHUYECKOH peaKInm» dicheskie kejsy/
OnekrponauTHueckas aquccouuanus. [lonsarue o bubmuorexa [IOK
1 BOJIOpoIHOM Tokasarene (pH) pactBopa. Peakiun https://edsoo.ru/meto

WOHHOTO OOMeHa. [ mapon3 opraHu4ecKux 1
HEOPTaHWYECKUX BEIIECTB

dicheskie kejsy/




OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC PEaKIuu.

bub6nmmoreka [IOK
https://edsoo.ru/meto

12 [TonsiTre 006 A7EKTPOIIM3E PACIIIIaBOB U PACTBOPOB : : :
comneil dicheskie_kejsy/
bubnunoreka LIOK
13 KontponsHast pabora no pazaeny «Teoperuueckne https://edsoo.ru/meto
OCHOBBI XUMHH dicheskie keisy/
Mertamibl, ux nosoxxenue B [lepuoanueckoit bu6nmorexa LIOK
14 CHCTEeME XUMHYECKuX saeMeHToB Jl. H. https://edsoo.ru/meto
MemnneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. dicheskie kejsy/
OO6mue ¢pu3nyecKre CBOMCTBA METAIIIOB
bubmuoreka [{OK
15 CrnaBbl METaJIOB. DNEKTPOXUMHYECKUH sl https://edsoo.ru/meto
HanpsHKEHUH METAIIIIOB dicheskie keisy/
bubnunoreka LIOK
https://edsoo.ru/2025
XHUMHYECKHE CBONCTBA BAXKHEHIIINX METAJIJIOB /01/14/metodicheskij-
16 (HaTpuil, Kanui, KanbIUi, MarHUN, ATFOMUHHIA) U kejs-klassifikacziya-
HUX COCINHECHUM himicheskih-reakczij-
himiya-10-11-klassy-
2024-g/
but6mmorekxa [IOK
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX https://edsoo.ru/meto
COeMUHEHHH dicheskie kejsy/
18 XHUMHUYECKHE CBOMCTBA IIUHKA, XKeJle3a U UX bubnunorexa LIOK

COEeIMHEHUN

https://edsoo.ru/meto




dicheskie kejsy/

[IpakTuyeckas padora Ne 2. "Perenne

bubnunoreka LIOK
https://edsoo.ru/meto

19
AKCIIEPUMEHTANIbHBIX 33/1a4 110 Teme «MeTtauib»" dicheskie keisy/
Hewmerainsl, ux nonoxenue B llepuoanueckon Bubmmoreka HOK
20 CHCTEeMe XuMHYecKux sineMeHToB Jl. H. thDS:/ / e'dsoo.'ru/ meto
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB dicheskie kejsy/
®dusnyecKue CBOMCTBA HEMETAIOB. AJUIOTPOITHS Bubmorexa LIOK
21 HEMEeTaJUIOB (Ha IpUMEPE KHUCI0pOaa, CEePHI, h.ttps:/ / e‘dsoo..ru/ meto
bocdopa u yrieposa) dicheskie_kejsy/
bubnunoreka LIOK
https://edsoo.ru/2025
. 01/14/metodicheskij-
XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX / _/ / . :
22 . kejs-klassifikacziya-
COCTUHCHUI
a himicheskih-reakczij-
himiya-10-11-klassy-
2024-g/
bubmmoteka IIOK
3 XuMmHuuecKue cBoicTBa a30Ta, pochopa 1 ux https://edsoo.ru/meto
COCMHCHUI dicheskie kejsy/
bubnunorexa LIOK
24 XUMHUYECKUE CBOMCTBA yIaepoa, KPpEMHUS U UX https://edsoo.ru/meto
COCJIMHEHUH dicheskie_kejsy/
25 [IpruMeHeHrne BaXXKHEUIIINX HEMETAIUIOB U UX but6mmoreka [IOK




COCIMHEHUN

https://edsoo.ru/meto
dicheskie kejsy/

O00011IeHNE U CUCTEMATU3ALMs 3HAHUM 110 TEME
«Hemeraiutb». BeruuciaeHus 1o ypaBHEHUSAM

bubnunoreka LIOK
https://edsoo.ru/meto

26 . . . .
XUMHUUYECKHUX PEAKLMH U TEPMOXUMHUUYECKUE dicheskie kejsy/
pacuEThl

bubnunoreka LIOK

7 ITpaxtiueckas pabora Ne 3. «Pemenne https://edsoo.ru/meto

IKCIEPUMEHTANIBHBIX 3a/1a4 110 Teme "Hemeramist"» dicheskie keijsy/
bubnuoreka [{OK

«Hewmeramibi» dicheskie keisy/
bubnunoreka LIOK

79 Heoprannueckue u opraHndeckue KucioThl. https://edsoo.ru/meto
Heoprannueckue u opraHndeckre OCHOBAHHUs dicheskie keisy/
AM@oTepHbIe HEOpraHUYECKHE U OpraHUYECKue Bubmorexka HOK

30 coenuHeHus. [ eHeTnueckas cBA3b HEOPraHUYECKUX thDS:/ ! e'dsoo.'ru/ meto
U OPraHMYECKUX BEIIECTB dicheskie kejsy/
Ponb xumuu B o0ecrie4eHNH SKOJI0rHYECKOH, Bubmiorexa LIOK

31 9HEPreTUYECKON U NMUILEeBON 0€30MacHOCTH, h.ttps:/ ! e.dsoo..ru/ meto
Pa3sBUTHU MEIULIUHBI dicheskie Kejsy/

but6mmorekxa [IOK

3 [TpencraBiaenns o0 OOIMX HAYYHBIX IPUHIUIIAX https://edsoo.ru/meto

MMPOMBIIIJICHHOT'O IMOJIYYCHUA BaKHEHIIINX BCIICCTB

dicheskie kejsy/




33

34

YenoBek B MHPEC BCUICCTB U MAaTCpHUAJIOB

XHUMHA U 300pOBbE YEIIOBEKA

bub6nmmoreka [IOK

https://edsoo.ru/2025
/01/14/metodicheskij-
kejs-himiya-i-zhizn-
himiya-10-11-klassy-

2024-g/

bubnunoreka LIOK

https://edsoo.ru/2025
/01/14/metodicheskij-
kejs-himiya-i-zhizn-

himiya-10-11-klassy-
2024-g/
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsIeMoro

pesyabTaTa 00pa3oBaTe/IbHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

1 TeopeTnueckre OCHOBbI OPraHUYeCKOW XUMHH

ChopMHPOBAHHOCTh TPEACTABICHUH O XUMHYECKOH COCTaBJISAIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIU XUMHH B MO3HAHUU SBICHUI
11 npupoasl, B (POPMHUPOBAHMHM MBIIUICHUS M KYJIBTYphl JIMYHOCTH, €&
' (YHKIIMOHAJIBHOW  TI'PAaMOTHOCTH,  HEOOXOIMMOW  Juid  peLIeHUs
MPAKTUYECKUX 3a7ad MU JKOJIOTUYECKH OOOCHOBAaHHOIO OTHOIICHHUS K
CBOEMY 3/IOPOBBIO U IPUPOTHOM cperie
Bnagenue cucreMoil XMMHYECKMX 3HAHHMM, KOTOpas BKIJIIOYAET:
OCHOBOTOJIAralo1ue MOHSITUS (Monexkyna, BaJICHTHOCT,
AIIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHCIEHUS, XUMUUECKasl CBSA3b, MOJIb,
MoOJIIpHasT ~ Macca,  MOJISIpHBIM ~ 00BEM,  yIJIEpOIHBIA  CKeleT,
byHKIIMOHATbHAS rpynna, panukar, U30MEpHs, U30MEDHI,
TOMOJIOTUYECKUN  psAl, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOA- H
12 a30TCOJEpIKaAIllMe COEAMHEHUs, OHOJOTMYECKH AaKTHUBHBIE BEIECTBa
' (yriaeBopsl, KHphIL, OENKH), MOHOMEp, MOJMMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COEIMHEHHUs); TEOpPUHM U  3aKOHBl (Teopus
XUMHUYECKOTO CTPOCHHS opranudeckux BemiecTB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKUH SI3bIK XUMHH, (PaKTOJIOTUYECKUE
CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOJy4YeHMM U  0€30MacHOM
MCII0JIb30BaHNHU BaXHEMIINX HEOPTaHUYECKUX U OPraHMYECKHUX BELIECTB B

OBITY U IPAKTHUECKOH 1eATEIbHOCTH YeJI0OBeKa

ChopMupoBaHHOCTH YMEHUH BBIABIATH XapaKTepHbIE IPU3HAKU MTOHITHH,
13 YCTaHaBIMBATh HX B3aUMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIHE
MOHATUS TpU  ONMCAaHUM  COCTaBa, CTPOEHHS M  NPEBPAILECHUN

OpTraHU4YCCKUX CO€IUHEHUI

c(hOpMUPOBAHHOCTh YMEHHUI HMCIIOIB30BATh XUMHUUYECKYIO CHMBOJIMKY JIJIS
COCTaBIIEHUS  MOJEKYISAPHBIX M CTPYKTYpPHBIX  (pa3BEPHYTOH,
1.4 cokpaméHHor) ¢GOpMyJ  OpPraHMYeCKMX BEHIECTB M YpPaBHEHUU
' XUMHYECKHX PEaKIWH, M3rOTaBIMBATh MOJIEINA MOJIEKYJI OPraHHYECKUX

BCIICCTB [JIs1 WIIOCTpAallMU KX XHUMHUYCCKOTO W IPOCTPAHCTBCHHOI'O

CTPOCHUS




1.5

1.5

1.6

2.1

2.2

ChopmupoBaHHOCT  yMEHHUU yCTaHABIIMBAaTh MIPUHAJIC)KHOCTh
M3YYEHHBIX OpPraHMYECKHX BEIIECTB II0 MX COCTaBy M CTPOCHHIO K
onpeaenéHHOMY Kiaccy (TpyIie) coenHeHui (yrieBoJopOoibl, KUCIOPOT
U a30TCOJEpIKAIIME COCAMHEHHUS, BBHICOKOMOJICKYJISIPHBIE COCIMHEHHUS),

JlaBaTh UM Ha3BaHWUs 1o cucteMatuyeckoit HomeHknarype (IUPAC)

CdopMupoBaHHOCTh YMEHHS OINpPEAETATh BUIbl XUMHYECKOH CBS3H B

OpraHWYECKUX COCIMHECHUX (OJMHAPHBIE U KpaTHbBIE)

CdopMupoBaHHOCTh YMEHHUSI MPUMEHSTH: MOJOKEHUSI TEOPUU CTPOCHUS
oprannyeckux BemiecTB A.M. ByrtnepoBa st 0ObSICHEHHS 3aBUCUMOCTHU
CBOMCTB BELIECTB OT UX COCTaBa M CTPOEHMS; 3aKOH COXPAHEHHUSI MacChl

BCIICCTB

aneBonoponH . KchopoL[conepxcamHe u a30TCOoACPIKAIIUC

OPraHu4YcCKHUC COCANHCHHA. BbICOKOMOJ'ICKy.]'ISIpHBIC COCIUHCHUA

CdopMupoBaHHOCTb YMEHUH MNPUBOAUTH TPUBHAIBHBIE Ha3BaHUS
OT/ENbHBIX OPTraHMYECKUX BEIIECTB (ITWJICH, MPOMHIICH, AaleTUJICH,
STUICHTJIUKONb, TIULEpUH, ¢eHos, GopManbaeru, aleTalbIeTul,
MypaBbUHasg KHCJIOTa, YKCYCHas KHCIOTa, OJCHMHOBas  KHCIOTA,
CTeapuHOBas KHUCJIOTa, TIJIIOK03a, (pyKTO3a, Kpaxmal, I[eJUTINI03a,
TJTUITAH )

CdopMupoBaHHOCTh yMEHHUN XapaKTEpHU30BaThb COCTaB, CTPOCHHUE,
bu3MYecKne W XUMHUYECKHE CBOWCTBA THUIHYHBIX TPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BeEIIeCTB (METaH, 93TaH, JTHUJICH,
MpoMNuieH, anetuieH, OyramueH-1,3, wmerunOyraauen-1,3, OeH3o0m,
METaHOJ, 3TAaHOJ, OSTUICHIJIMKONb, TIUIEPUH, (EHON, aleTanbAerus,
MypaBbMHAsA W YKCYCHas KHUCIOTHI, TJIOKO3a, Kpaxmal, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

2.4

ChopMHpPOBAaHHOCT, YMEHHUSI HWJUTIOCTPUPOBATH TE€HETUYECKYIO CBSI3b
MEXK1y TUITMYHBIMU MPEICTABUTESIMHU PA3TUUHBIX KJIACCOB OPraHUYECKUX
BEILIECTB YPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKLHUN C

HCIIOJIb30BaHUEM CTPYKTYPHBIX (GOpMYJ
CdopmupoBanHOCTh YMEHUSA XapaKTepU30BaTh HUCTOYHUKHU

YTJIEBOJOPOIHOTO CHIPbs (HE(Th, MPUPOIHBIN Ta3, Yrojib), CIOCOOBI HX

nepepaboTKU U MPAaKTHYECKOE MPUMEHEHHE MTPOTYKTOB MepepaboTKU

XUMHUA U )KU3HB. PacuéTrl

3.1

ChopMHUpPOBaHHOCT, YMEHUH BIAJETh CHUCTEMON 3HAHMK 00 OCHOBHBIX
MCTOaX HAYYHOI'O ITO3HAHUSA, UCIOJB3YCMbIX B XUMHUH IIPU H3YYCHUU

BEIIECTB W  XMMHUYECKUX  SBICHWH (HaAOIIOZeHWE, W3MEpeHHe,




9KCIICPUMCHT, MOI[GJII/IpOBaHI/IC), HUCIIOJIB30BaTh CHCTCMHBIC XHMMHNUYCCKHEC
SHaHUA IJId IPHUHATHA pemeHHﬁ B KOHKPCTHBIX KM3HCHHBIX CUTYyalUAX,

CBA3aHHBIX C BCIICCTBAMU U UX IIPUMEHCHUEM

3.2

33

34

CdopMupoBaHHOCTH  yMEHHU  COOMIOAATh MpaBWIa  TOJB30BaHUS
XUMHUYECKOH TMOCYIOoW H JIabopaTOpHBIM 00OpYIOBaHMEM, a TaKke
IpaBuia OOpalleHUs! C BEIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSAMH I10

BBIITOJIHCHHU IO Ha60paTOpHLIX XUMHNYCCKUX OIIBITOB

CdopMUpoBaHHOCTh yYMEHHN IUTAHUPOBATH W BBIMOJIHATE XUMHUYECKUI
OKCIIEPUMEHT (MIPEBpAICHHS] OPTaHUYECKUX BEIISCTB NMPH HATPEBAHHH,
MOJIy4YeHUE JTUJICHA W HM3YyUYEHUE €ro CBOWCTB, KaueCTBEHHBIE PEaKIUU
OpPraHMYECKUX BEIIECTB, JCHATypalusi OCITKOB MPHU HAarpeBaHUU, IIBETHHIC
peakiuu OEKOB) B COOTBETCTBUHU C IMpaBUJIAMU TEXHHKH OE30MAaCHOCTH
npu OOpalleHWd C BeNIECTBAMH W JIA0OPATOPHBIM O0OPYIOBAaHUEM;
MPEJICTABIIATh PE3yIbTaThl XMMUUYECKOTO IKCIIEPUMEHTa B (JOpME 3alucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuii U (HOpMyIHpOBaTh BHIBOJABI Ha

OCHOBE THX PE3yJIbTaTOB

CdopmMupoBaHHOCTH YMEHHI TPOBOAUTH BBIYHCICHHUS MO XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WU
MIPOJIYKTA PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJTHOTO U3

HCXOJHBIX BCHICCTB UJIN ITPOAYKTOB peaKHI/II/I)

3.5

3.6

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ KPUTUYCCKHU AHAJIIM3UPOBATE XUMUYCCKYIO
I/IH(l)OpMaLII/IIO, MoJIydacMyro U3 pa3HbIX UCTOYHUKOB (CpeI[CTBa MacCoOBOM

uH(popmanuu, cetb UHTEpHET U 1pyrue)

ChopMupoBaHHOCT yMEHHIl  cOONMIOJaTh  MpaBWiIa  HKOJOTHYECKU
11€1€CO000pa3HOro MOBEACHUS B OBITY U TPYIOBOM NEATEIbHOCTH B IIENIAX
COXpPAaHEHHsI CBOEro 3J0pOBbsI W OKpPYXKaloIIEed MPUPOJHON CpEe.bl,
OCO3HaBaTh  OMNACHOCTb  BO3JEWCTBHUA  HA  JKUBBIE  OPraHU3MBbI
ONpEACIEHHBIX OPraHUYEeCKUX BEUIECTB, NOHMMAas CMBICH IIOKa3aTels
[TJAK (npenenbHO NOMYCTUMOM KOHLIEHTpPALIMK), MOSCHATH Ha MpPUMEpPAX
CrocoObl YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3JEUCTBUS Ha

OpTraHu3M 4YCJIOBCKaA



11 KIIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

1

1.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenme cuctemMoil XMMHUYECKHMX  3HaHUM, KOTOpas BKIIOYAeT:
OCHOBOTIOJIATAIOIINE TIOHATHS (XUMHUYECKUN DIIEMEHT, aTOM, 3JIEKTPOHHAs
o0oJouKka aTroma, §-, p-, d-31MEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTETIEHb OKUCIICHUS, XUMUYeCKast
CBSI3b, MOIIb, MOJISIpHAsT Macca, MOJISIPHBIM O0BEM, KpHUCTaLTHYecKas
pemérka, THUIIBI XUMHUYECKUX peakuuit (oxuCIUTENBHO-
BOCCTaHOBHUTEIIFHBIE, JK30- M JHIOTEPMHUYECKHE, PEaKIMd HOHHOTO
oOMeHa), pacTBOp, AJIEKTPOIUTHI, HEIIEKTPOIUTHI, AIIEKTPOIUTHYECKAS
JUCCOIMALINS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM
peaKklMy, XHMHUYECKOE paBHOBECHE); TEOPUM U  3aKOHBI (TEOpUs
ANEKTPOJIUTHYECKOM  nuccoumannu, llepuogmueckuii  3akon  J.U.
Menneneesa, 3aKOH  COXpaHEHHMsl  MacChl),  3aKOHOMEpPHOCTH,
CHUMBOJIMYECKUH S3bIK XUMHUH, (DAKTOJIOTUUECKUE CBEIEHHS O CBOWCTBAX,
COCTaBe, TIONyYEeHWH H 0E30IacHOM  HCIIOJB30BaHUHM  BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M TPAKTHYECKOH AEATEBHOCTH

YCJIOBCKA

1.2

1.3

1.4

CdopMUpoOBaHHOCTh YMEHHH BBIABIATh XapaKT€pHblE MpPHU3HAKU U
B3aUMOCBSI3b M3YYEHHBIX IIOHATHUH, IIPUMEHATH COOTBETCTBYIOLIUE
MOHATUSA NIPU OIUCAHUU CTPOCHMS U CBOMCTB HEOPTAHMYECKUX BELIECTB U
UX TIPEBpPAlICHUM; BBIABIATH B3aUMOCBS3b XWMHUYECKMX 3HAHMM C
MOHATUSAMHU U MPEACTABICHUSAMU  JPYTUX  €CTECTBEHHOHAYYHBIX

npeamMcToOB

Bnanenne OCHOBHBIMH METOJAMH HAay4YHOI'O TIIO3HAaHUA BCHICCTB U
XHUMHUYCCKUX SIBIICHUI (Ha6J’IIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPUMCHT,

MOJICIIUPOBAHNE)

ChopMupOBaHHOCT YMEHMH OMNpENeNsITh BaJCHTHOCTh M CTENEHb
OKHCJIEHUSI XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHMX PA3JIMYHOIO COCTaBa,
BUJ XUMHUYECKOW CBA3M (KOBaJE€HTHAas, WOHHAas, MeTaJuIMyecKas,
BOJOPOJHAs) B COENAMHEHUSAX, THUI KPUCTAUIMUECKOM  PEIETKU
KOHKPETHOro  BemiecTBa  (aTOMHas,  MOJIEKYJspHas, HOHHas,

MeTayuThIecKas)

1.5

CdopMupoBaHHOCTh YMEHUU OINpPEAENATh XapakTep Cpelbl B BOJHBIX

pacTBOpax HEOPTaHUYECKUX COCTUHEHHUI




1.6

1.7

ChopMupoBaHHOCTh yMEHHUS KIAacCCU(DUIIMPOBATh XUMHUYECKHUE PEAKIINU
[0 Pa3JINYHBIM MPU3HAKaM (YUCILYy U COCTaBy pPEarupyroLIUX BEIIECTB,
TerioBoMy 3GdeKkTy peakuuu, H3MEHEHHIO CTEleHEeH OKHUCIICHUS

AJIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YUACTHIO KaTalu3aTopa)

CdopMupoBaHHOCTH ~ YMEHHMH  COCTaBISATh  ypaBHEHUS  peakuui
pa3jMYHBIX THIIOB, TIOJIHBIE W COKpAII€HHbIE YpaBHEHUS peaKlMid
MOHHOTO OOMEHA, YUUTHIBAS YCIOBHS, IPU KOTOPBIX ATH PEAKIIUU UAYT J0

KOHIIa

1.8

1.9

ChopMupoBaHHOCT yYMEHHI NPOBOAMTH PEAKIMHU, MOATBEPIKIAIOIINE
KAueCTBCHHBIM  COCTaB  Pa3IMYHBIX  HEOPraHUYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IYTEM MOHBI, MPUCYTCTBYIOIIUE B BOIHBIX

pacTBOpax HEOPraHMYECKUX BEILECTB
CdopMUpOBaHHOCTh YMEHHMH paCKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI MMOCPEICTBOM COCTABJIEHUS JIEKTPOHHOTO

OanaHca 3TUX peakuui

1.10

ChopMUpOBaHHOCTH yMEHUU OOBSICHATH 3aBHUCHMOCTH  CKOPOCTH

XUMHUYECKOHN peakluy OT Pa3InyuHbIX (PaKTOPOB

1.11

2.1

ChopMHpOBaHHOCT,  yMEHHH  OOBACHATH  XapakTep  CMEIIEHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHEIIHETO BO3JAEHCTBUS

(mpuniun Jle laTense)
OO61mas 1 HeopraHUYeCKask XUMHUS

ChopMupoBaHHOCT yMEHHMH packpblBaTh cMbIci [leproanueckoro
3aKOHa JA.N. Menneneena u JEMOHCTPHUPOBATH ero

CUCTEMATU3UPYIOIIYIO, O0BSCHUTENIbHYIO U IPOTHOCTUYECKYIO (PYHKIIMH

2.2

ChopMHpPOBAaHHOCTh YMEHUW XapaKTepU30BATh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHUX 3JIeMEHTOB 1—4 nepnonos [leproandeckoil cucTemsl
xumudeckux dnemeHToB JI.1. Menneneesa, uCnonb3ys MOHATHS «S-, D-,
d-3NeKTpOHHBIE OpOUTAINY», <«QHEPreTUYeCKHe YPOBHUY», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB XMMHYECKHMX DJJIEMEHTOB U HX
COeMHEHUN 10 mnepuojamM M rpynnam Ilepmoandeckoil CHCTEMBI

xuMHu4eckux 3neMenToB /.M. Menaeneepa

2.3

CdopMupoBaHHOCTh yMEHUW XapaKTepHU30BaTh (OMUCHIBATH) OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAaHHME  TIEHETHMYECKOM  CBSI3U  MEXKAY
HEOpPraHUYECKUMU BEIIECTBAMHU c MOMOIIbIO ypaBHEHUI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMupoBaHHOCT, ~ YMEHHUH  YCTaHaBIMBATh  MPHUHAICKHOCTD




HEOPraHMYECKUX BEIIECTB II0 MX COCTaBYy K OINpEAEIEHHOMY Kiaccy
(rpynne) coequHEHWM (MpOCThle BEIIECTBA — METaIbl U HEMETallbl,

OKCHJbl, OCHOBAaHH:, KMCJIOTHI, aM(l)OTepHI)Ie T'HAPOKCUDI, COJ'II/I)

2.5

CdopMupoBaHHOCTh YMEHHI UCIIOJIB30BATh XUMHUECKYIO CUMBOIIUKY JIJIs
coctaBiieHUsT (OpMyN BeIIECTB M YpaBHEHUH XHUMHUYECKUX pEaKIHi,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBHManbHBIE Ha3BaHUSA
OT/ICNIbHBIX HEOPTaHMYECKUX BEIIeCTB (yrapHblil ras, yrieKHUCIbIi ras,

aMMHaK, raméHas HN3BCCTh, HeraméHas H3BCCTb, IUTHCBAA COJA, MUPUT U

Apyrue)

2.6

CdopMupoBaHHOCTh yMEHUU XapaKTepHU30BaTh (OMUCHIBATH) OOIIKE
XMMUYECKHE CBOWCTBA HEOPTaHWYECKHUX BEIICCTB PA3JIUYHBIX KIIACCOB,
MOATBEPXKIIATh  CYIIECTBOBAHWE  TI'CHETHYECKOH  CBSI3U  MEXKAY
HEOPraHUYECKUMU BEIICCTBAMH c TTOMOIIIHIO ypaBHEHUH

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

2.8

2.9

CdopMUpOBaHHOCTh YMEHHH TUIAHUPOBATH W BBITIOIHATH XHUMHUYCCKUN
HKCHEpUMEHT (pa3jokKeHHe MepoKCcHIa BOAOpOAa B IMPUCYTCTBUU
KaTajn3aropa, ONpe/AeJCHUEe Cpe/bl PacTBOPOB BELIECTB C IOMOIIbIO
YHUBEPCAJIbHOTO HWHIUKATOpa, BIHSHHUE pPAa3IMYHBIX (AKTOpPOB Ha
CKOPOCTh ~ XMMHYECKOW  pEaKIMd, peaklud HOHHOr0  OOMeHa,
KayeCTBEHHbIE peakIH Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH AaMMOHMs, pELIeHHEe SKCIEePUMEHTAIbHBIX 3aJad M0 TeMaM
«Metamne» u «HemeTtannsl») B COOTBETCTBUU C TNpaBUIaAMH TEXHUKHU
0e30MacHOCTH Mpu OOpalleHWH C BEIIeCTBaMU U JIAOOPaTOPHBIM
000pyI0BaHUEM; NIPECTABIATh PE3yJIbTaThl XMMUYECKOTO SKCIIEPUMEHTA
B ¢opMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX peakuuil u

(GhopMyIUPOBaTh BHIBOJIBI HA OCHOBE dTHUX PE3yJIbTAaTOB

ChopMHpOBaHHOCT, YMEHUW  COONIOJATh TpaBWja  IOJIH30BAHUSA
XUMHUYECKOW TIOCYJI0O ¥ J1abopaTOpHBIM OOOpYAOBaHHEM, a TaKXKe
MpaBuJia OOpAIeHHsI C BEIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMHU TIO

BBITIOJTHCHHTIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOLIECCHI,
JeKale B OCHOBE MPOMBINUICHHOTO TOJNYYEHUs CEPHON KHUCIOTHI,
aMMHaKa, a Takxke CHOOPMUPOBAHHOCTh MPEACTABICHUNA 00 OO0mmX
HAyYHBIX TPHHIOUNAX W OKOJOTHYECKUX MpoOieMaX XUMHUYECKOTO

MIPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAaHHOCTh MPEACTABICHUNH O XHUMHYECKOW COCTaBIISIONMIEH




€CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIA XUMHUU B MO3HAHUU SIBIICHUI
npupojsl, B (OPMHPOBAHWUU MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€
GyHKIIMOHAIBHOW  IPaMOTHOCTH,  HEOOXOAMMON Al pelieHus
NPAaKTUYECKUX 33/7a4 M HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOUICHHUS K

CBOEMY 3/I0POBBIO U IPUPOHOM cperie

3.2

CchopMHPOBAaHHOCTE YMEHHMH KPUTUYECKH AHATM3MPOBATH XHUMUYECKYIO
UHPOPMALIKIO, TTOTyYaeMyI0 U3 pa3HbIX HCTOUHUKOB (CpPEICTBA MacCOBOM

KOMMYHHUKAINH, ceTh HTepHeT u apyrue)

33

ChopMupoBaHHOCT yMEHUH cOOJIOAATh IpaBHJA  HKOJOTUYECKU
11€J1€c000Pa3HOro MOBEACHUS B ObITY U TPYAOBOM JE€ATEIBHOCTH B LENSIX

COXPaHEHHMsI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOTHON CPeIb
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3.5

Oco3HaBaTh  ONACHOCTb  BO3JCHCTBUS HAa  JKMBBIE  OPraHU3MBI
OIpe/ieIEHHBIX BEIECTB, MOHUMas cMblci nokazatens [1/IK, noscuars Ha
IpUMEpax CIocoObl YMEHbIICHHs W NPEAOTBPAIEHUS HUX BPEIHOIO

BOBILGfICTBI/ISI Ha OpraHuvs3M 4YCJIOBCKa

ChopMupoBaHHOCTH YMEHHI POBOAUTH BBEIYUCIICHUS C HCIIOJIb30BAaHHEM
MOHSTHSI «MaccoBasi J0JIsl BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUMN
ra3oB IIPU XMMHUYECKHUX peaKkIUsaX, MacChl BelIecTBa Wi 00bEMa ra3oB Mo
U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce MM O0bEMY OJIHOIO U3
YUaCTBYIOIIMX B PEAaKIMH BELIECTB, TEIUIOBOro 3(¢eKra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHsS MacChl BEIECTB, MPEBPALICHUS U

COXPAaHCHUS SHCPIrUn



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

1.1

1.2

[Ipenmer opraHnyecKkOd XHMMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE M 3HAUYCHUE B
MOJYYCHUU HOBBIX BEIIECTB M MarepuajioB. Teopusi CTpOCHUS OPraHUYECKUX
coequHennit A.M. BytnepoBa, €€ 0CHOBHbBIE MOJIOKEHUS

CtpykTypHble (QOpPMYNIBI OPraHMYECKUX BEIIECTB. [ OMOJIOTHS, HW30MEpHs.
XuMHuuecKkasi CBSi3b B OPraHUYECKUX COCAMHEHUSX — OJWHAPHBIE M KpPaTHBIC

cBs3u. [IpencraBienue o KracCUpUKAIMA OPraHUIECKUX BEUIECTB

1.3

Homenknarypa opraHMyeckux COEAMHEHUH (CHCTeMaTHYecKasl) U TPUBUAJIbHbIC

Ha3BaHUS BaKHEUIITNX HpCIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

22

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIN QJIKAHOB: (U3NYECKUE U XHUMHUYECKUE CBOHCTBAa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHHUC

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA. OTUjieH " MPOIMNUJICH —
HpOCTCfII.HHG MMPEACTAaBUTCIN AJIKCHOB!: (1)H3PI‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPUPOBAHUA, TAJOTCHHUPOBAHUA, TUApATallM, OKUCICHUA U

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

2.3

24

Anxaguensl: OyraaueH-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeiune
XMMHYECKHEe CBOMCTBa (peakuus noiauMepusanun). [lonyueHre cHHTETUYECKOro

KayuyKa U PEe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUN Psil. ALETUIICH —
NPOCTEUIINIA TpeACTaBUTENb aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINH,

TOpPEHMsI ), OJy4YE€HUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHHE, (U3MYECKHE M XHUMHYECKHE CBOMCTBA
(peakuu rajJoreHMupoBaHus U HUTPOBAHMUS ), IOJyYEHUE U IpUMeHeHue. Toyol:
cocTaB, CTpoeHue, (u3MUeckue ¥ XHUMHYECKHE CBOWCTBA  (peakiuu
TraJIOTEHUPOBAHUS WU HUTPOBAHHUSA), TOJyYeHHE M TNpUMEHEHHe. TOKCHYHOCTh
apeHoB. ['eHeTHuyeckasl CBsI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAICKAIMMHA K

Pa3JIMIHBIM KJIacCaM

2.6

[IpupoHbIE UICTOYHUKH YTIIEBOAOPOIOB. [IprpogHbIii ra3 i momyTHBIE HEPTIHBIE
ra3sl. Hegp u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HETH: MEPETOHKA,

KPEKUHT (TepMHUECKUI, KaTtanuTuieckuit), nuponus. [IpomaykTsl mepepaboTku




He(TH, UX TMPUMEHEHUE B IMPOMBIIUICHHOCTH U B ObITy. KamMeHHbIH yromas u

MPOAYKTHI €To mepepaboTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2
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[IpenensHbIe OAHOATOMHBIE CHUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XHMHUYECKHE  CBOMCTBa  (peakuMd C  aKTUBHBIMH  METaJlJIaMH,
raJJor€HOBOJIOPOJIaMH, T'OpPEHUe), IMpUMeHeHHe. BomoponHble CBA3M MeEXITy
MOJIEKYJIAMH CHUPTOB. J[eCTBUE METAHOJIA U DTAaHOJIA HAa OPraHU3M 4YEJOBEKa.
MHoroaToOMHbIE CIIUPTHL. DTUIICHIJIMKOIb U TIUIEPHH: CTPOCHUE, PU3NIECKUE U
XMMHUYECKHE CBOMCTBa (B3aUMOACWCTBUE CO  ILEIOYHBIMH  METaJJIaMH,
KayecTBEHHasl peakluss Ha MHOrOaTOMHblE CHIMPTHI). [leiicTBue Ha oOpraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOCpruHa U OTUJIICHITIUKOJIA

deHou: CTPOCHUC  MOJICKYIIbI, q)HSI/ILleCKI/Ie M XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue GpeHona
Anpaeruipl ¥ KeToHbI. DopMaIbIACTHI, alleTaNbJACTH: CTpOeHUE, (PU3UYECKUE U
XUMHUYECKUE CBOMCTBA (PEaKIMU OKUCICHUS U BOCCTAHOBJICHMS, KAUECTBECHHBIC

peaKHI/II/I), IMMOJIYYCHHC U ITIPUMCHCHUC

3.4

OnHOOCHOBHBIE Ipe/eabHblE KapOOHOBBIE KUCIOTHL. MypaBbuHasi M YKCyCHas
KHUCJIOTBI: CTPOEHUE, PU3HUECKUEe U XMMUUYECKHE CBOMCTBA (CBOMCTBa, o0IIMe [UIs
Kjlacca KHCJIOT, peakiuss JSTepuuKaluu), TI[OIy4eHHe U MpHUMEHEHHE.
CreapuHOBasi M OJICMHOBAsI KUCIIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIITHX Kap60HOBI>IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

3.5

Cnoxxabie 2(UpBl KaKk MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYraeBoasl: cocTaB, KiacCU(UKAIUSA YIJIeBOAOB (MOHO-, M- M IOJIMCAXapubl).
I'moko3a — mpocTedmii MOHOCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJICKYJIBI,
¢bu3nueckre U XUMHUYECKUE CBOMCTBA (B3auMoeiicTaue ¢ rupokcuiom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccTaHoBieHue,
OpOXKeHME TIIIOKO3bl), HAaXOXJIEHHE B MPUPOJE, NMPUMEHEHHE, OMOJOrHyYecKas
ponb. @otocunTe3. PpyKTO3a KaK M30MEP TIIIOKO3bl. Kpaxmain u nemnosno3a Kak
npupoaHble moiaumepbl. CTpoeHHe KpaxMmana U LeUltosio3bl. Dusznyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (THIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0OM)

A3oTcoiepikalie OpraHn4eckie CoeIMHEeHNs

4.1

AMUHOKHUCIIOTHl Kak amMQoOTepHble OpraHuyeckue coequHeHus. duznueckue u
XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha Ipumepe riunuHa). buonormueckoe

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/I,Z[BI

4.2

benkun kak INpUPOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuynas,




BTOpUYHAS U TPETUYHAs CTPYKTypa OENKOB. XUMHUECKHE CBOWCTBA OEIKOB:

TUApPOJIN3, ACHATypalusd, KAYCCTBCHHBIC pCaKIIMU HA Ocnku

BricokoMouneKy s ipHbIE COSMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb ITOJIMMEPU3ALIUH, CPEIHAS MOJIEKYIsIpHas
macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUH —
MIOJINMEPU3aLUs U TTOJMKOHIEH AL

OKCIlepUMEHTAJIbHbIE METO/Abl M3Yy4YeHMs BELIECTB W UX IPEeBpallCHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIIACTMACC,

Kay4yKOB. HOJIyT-IeHI/IC CUHTCTUYCCKOI'O KaydyKa U PE3UHbI

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

1.1

1.2

XUMHUECKUH dy1eMeHT. ATOM. SIpo aTtoma, W30TOMIBI. DJIEKTPOHHAs 000JI0UKA.
DHepreTuyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
OCOoOEHHOCTH pacIpeiesIeHUs] JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JI€MEHTOB

MEPBBIX YETHIPEX NMEPUOJO0B. DIEKTPOHHAS KOH(UTYpalHs aTOMOB

ITepnonnueckuit 3akoH u [lepuoanyeckas cucreMa XUMHYECKUX d1eMeHToB 1. 1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepumonnueckoil cucCTeMbl
xumuyeckux aeMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOWCTB XHMHUYECKHMX JJIEMEHTOB H
o0Opa3yeMbIX MMM HIPOCTBIX M CJIOXHBIX BEUIECTB IO Tpynmam U IepHoJaMm.

3HaueHUe NEPpUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH

1.3

1.4

L.5

Ctpoenne BemiecTBa. XHUMHYECKas CBSI3b. BHABI XHUMHUYECKOW  CBS3H
(koBajieHTHAsT HETOJISIPHAsT W TOJSpHas, HWOHHAsS, MeTalndeckas). VIoHBI:
KaTUOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHnas cBs3b
BanenTtHoCTh. DnekTpooTpunareabHOCTh. CTENEHh OKUCIEHUS

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTAUIMYECKOW pemeéTku. [loHsTHe O AMCIEepCHBIX
cucremax. VICTUHHBIE M KOJUIOWJHBIE PacTBOpBl. MaccoBas 1o0Jisl BewiecTBa B

pacTtBope

1.6

Knaccugukanus Heoprannyeckux coenHeHnit. HoMmeHknarypa HeopraHuueckux

BCIICCTB




1.7

Xumuueckass — peakuus.  Kimaccudukaums ~— XMMHUYECKHX — peakiuid B
HEOPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IMIPCBPALICHUA DOHCPIUHU ITPH XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakinu, e€ 3aBUCUMOCTb OT pa3IUnYHbIX (PaKTOPOB

1.9

1.10

1.11

Obpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTOphl, BIUSIOLIIME Ha

cocTosiHue XuMmuieckoro pasHosecus. [Ipunnun Jle [llarense

DnekTponuTrueckas aucconuanus. CuiabHbIe W cladble 2yeKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTpaIbHAas, IIeJIouHas. Peakiuu HOHHOTO

oOMeHa
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH

Heoprannueckas xumus

2.1

2.2

Hewmeramnsl. [lonoxxenne HemeramwioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHS aToMOB. Dusnyeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (Ha IpUMepe KUCIOpOo/ia, CEpbl,
docdopa u yraepoaa)

XUMHUYECKHE CBOICTBa BaXHEHWIIMX HEMETaJUIOB (TaJlOreHoB, Cephl, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) U HUX  COCAMHEHUH  (OKCHJOB,
KHCIIOPOJICO/ICPKAIUMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). Ilpumenenue

BaYKHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

2.3

24

Meramnbl. Ilonoxenne merawioB B Ileprogndeckoil cUCTEME XMMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTaoB. Obume ¢puszndyeckue cBoiicTBa MeTamuioB. CIUIaBbl METAJIJIOB.

DNEKTPOXUMHUUECKUH Psiji HAlIPsHDKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BaXXHEHIIUX METAUIOB (HATpUM, Kajuii, KalbLUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJIe30, MeIb) M HX coenuHeHuit. OO0mme

CIoCcoOBI MOTyYeHUsI METAIJIOB. [I[puMeHeHre METaIOB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIUICCTB, IPHUHAMICKANIUX K PA3JIMYHBIM

Kj1accaM

XUMUS U )KU3Hb

3.1

3.2

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

BEUICCTB U XUMHNYECCKHUX peaKum‘fI

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLUIAX MPOMBIIUIEHHOTO MOTYYEHUS
BOXHEHIIMX BewecTB. YenoBek B MHUpE BEHIECTB U MAaTEPUANIOB: BaXKHEUILIHE
CTPOUTEIBHBIE MaTepuasbl, KOHCTPYKIIMOHHBIC MaTepUajbl, KPACKH, CTEKJIO,
KepaMHKa, MaTepHallbl JJis SJICKTPOHHKH, HAHOMATEpUallbl, OPraHMYECKHE U

MUHEpaJIbHbIE y100peHuUs




Xumusi W 370pOBbE YEJIOBEKAa: IMpaBWja MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
33 MpernapaToB, MpaBuia 6€30MacHOT0 UCIIOIb30BAHUS MPENapaToB OBITOBOM XUMHUU

B HOBCCI[HCBHOﬁ KHN3HU
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