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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XuUMHUM Ha YpPOBHE CpeAaHero olmiero oOpa3oBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIx B DefepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeaMeTa «XUMHUs» B 00pa3oBaTeNIbHBIX Opranusanusax Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMBbI, H
OCHOBHBIX TnOJNOXKeHHW «CrTparerum pasBUTHS BocHUTaHuA B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsixenue IlpaBurenscrBa PD ot
29.05.2015 Ne 996 - p.).

OcCHOBY HOJIXOJOB K pa3pabOTKe MpPOrpaMMbl IO XUMHH, K ONpPEIEICHUIO
oO1ielt cTpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aiia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIM
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alluu, SBISETCS HEOTHEMJIEMOM 4YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHusd. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, (OPMUPOBAHUS MUPOBO33PEHUS M O0IIEH KYJIbTYPHI
YeJioBeKa, a TakKKe DJKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3M0pPOBBI0O M TPUPOJHON cpene. Peamusyercs xumuueckoe o00pa3oBaHue
oOyJaroluxcs Ha YPOBHE CpPEIHEro 00Iero oOpa3oBaHus CPEACTBAMU YUEOHOTO
npeaMera «XHMHS», COJEPKAHUE M TMOCTPOEHHE KOTOPOro OIPEIEIEHbl B

nporpaMMe N0 XUMHH C Y4€TOM crneun(uKd HayKd XUMHH, €€ 3Ha4eHHs B



MO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBA, a TaKXKe C Y4ETOM
Oo0mMX T1enell M MPHUHIIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpefiHero oo1ero oopasosanus B Poccuiickoit denepanum.

XuUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIMOHATIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/JaHHME LEJIOCTHOIO MPEACTABIECHUA 00 OKpPYKAIOUIEM MHUpE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErT0 MHUPA, OCO3HAHUSA B3aMMOCBSI3H MEXIY
CTPOCHHUEM BEIIIECTB, UX CBONCTBAMU M BO3MOKHBIMH O0JIACTIMU HPUMEHECHUS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUsI CTaja
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM yCIEITHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJATebHAs, KAaK HayKa BBICOKMX TEXHOJIOTMHA HANpaBJICHA HAa pELICHUE
I00aabHBIX TPOOJEM YCTOWYMBOIO pa3BUTHUS 4YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBeTcTBUM ¢ OOMMMHU TEASIMU U TPUHIMUIAMU CPEIHEro OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYCHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOUYEHUS B JKU3Hb COLHUYMa, MPOIAOJDKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapisiomumMu  npeaMera  «XuMUs» SBISIOTCS  0a30BbIE  KypChl —
«Opranndeckas xumus» u «OOmas W HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpYKaHUsI KOTOPHIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHHUH MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHWEM 3HAHUU W3 OOMICH XUMHH) U
OpraHn4YecKou Xxumuu. POpMHUpPOBAHUE JAHHOM CUCTEMBI 3HAHUU IIPU HW3yYECHUU
npeaMeTra oOecleynBaeT BO3MOXKHOCTb PAacCCMOTPEHHUS BCEr0 MHOIo00pas3us

BEIIECTB HA OCHOBE OOLINX MOHSTU, 3aKOHOB M TEOPUN XUMHUHU.



CrtpykTypa comepkaHusi KypcoB — «Opranndeckas xumus» u «OOmas u
HEOpraHudeckas XuMmus» chopMupoBaHa B IMporpaMMe MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJXO0/Ja K U3YYEHHI0 Yy4eOHOro Marepuaia Hu 0O0yClIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEUIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXHUMHUYECKHX U DIJIEKTPOHHBIX
MpeACTaBlIeHU O CcTpoeHuu BemecTB. CBeleHUs 00 H3ydaeMblXx B Kypce
BEILIECTBAX JAIOTCSI B Pa3BUTUU — OT YIJIEBOJAOPOJOB JIO CJIOXKHBIX OMOJOTHYECKU
aKTHBHBIX COEAUHEHHW. B Kypce OpraHM4eckol XUMHUHU IOJYy4aroT pPa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIIEro oOpa3oBaHUs NEPBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMUUYECKOUN PEAKIINH.

[Togq HOBBIM yrjaoM 3peHus B mpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsd U3YYEHHBIH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYecKol peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMUS» O00yJaromuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001Iaro1IeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunnas cucrema 3HaHUM O BaKHEHMIINUX BEILIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TaAKKE O XHMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoJyiHseTrcss B kKypcax 10 u 11 kmaccoB
AJIEMEHTAMH COJICPKAHUSI, HUMEIOIIUMHU KYJIbTYpOJIOTUUECKUNA W TIPUKIIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHU C
JPYTMMHU HayKamH, PacKpblBalOT €€ pPoJib B IMO3HABATEIIbHOM W MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY

TBOPYCCTBA B obnacTu TCOPUHU U MPAKTHUICCKUX HpI/IJIO)KeHHI)'I XUMHUH, ITIOMOT'ar0T



BBIITYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH MH(POPMAIUIO U
OpUMEHATh €€ I TOMNOJHEHUs 3HAHWM, penieHUus HWHTEIIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 33/1a4. B 1eaoM conepkanne yd4eOHOTro
npeaMera  «XUMHUS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y O0y4YarOIIMXCd MHUPOBO33PEHYECKOM OCHOBBI ISl TOHUMAHUS
dunocopckux umed, TaKMX Kak: MaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpPraHUYECKOr0 MHpa, OOYCIOBICHHOCTb CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTh NPUPOJIHBIX SBICHUNA MYTEM OJKCIEPUMEHTa W
peIIeHUs] TMPOTHBOPEYM MEXKIy HOBBIMH (aKTaMH H  TEOPETHYCCKUMU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUHU 3KOJOTHYECKUX MpodieM, a
TakKe MpobIeM cOepeKeHUsT IHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHMUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B mane pemieHus 3amad  BOCHUTAHUS, Pa3BUTHS U COLUATU3AIMH
OOyJaromuxcs MPUHATHIE MPOTPAMMON MO XMMHH TOAXOABI K OMpPEICICHHIO
COJEpKaHUSI M TIOCTPOEHHUs TMpeAMeTa NpeayCMaTpuBalOT (POPMUPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEeOBATEIbCKON NEATEIBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TIO3HAHHUU
XUMUH.

B mpakTuke mpenonaBaHus XWMHH KaK Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COZIep KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YCHHUS TpeaMeTa HampaBiIeHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKON HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJMYECKOW TOYKHM 3PEHUsl TaKOM MOJXOJ K ONpENeNCHUIO LeNed N3ydeHus

npeaMceTa ABJIACTCA BIIOJIHE OIIPpaBJaHHbIM.



CoriacHO MaHHOW TOYKE 3pEHUsS TJABHBIMU IIEJISIMH HM3y4YEHUS TPEeaIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

o dbopMHpOBaHHE CHCTEMbl XHMHUYECKHX 3HAHUUA Kak BaKHEHIIEH
COCTABJISIIOIIECH €CTeCTBEHHO-HAyYHOW KApTHUHBI MHpA, B OCHOBE KOTOPOH JieKaT
KITIOUEBBIC TOHATHSA, (yHIAMEHTAIBHBIC 3aKOHBI W TEOPUH XHUMHHU, OCBOCHHE
S3bIKa HAyKH, YCBOGHHE W TIOHMMAHUE CYHIHOCTH JIOCTYMHBIX O00OIIEeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HUX pa3BUTHS U
CTaHOBJICHHSI,

o dbopMHpoBaHUEe U pPa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOJIax
MO3HAHUS BEIIECTB M XUMHUYECKUX PEaKIUi, HEOOXOIUMBIX I TMPHOOPETCHUS
YMEHUN OPHUEHTHUPOBATHCS B MHUPE BEIISCTB U XMUMHYCCKUX SIBICHHM, MMEIOIIHX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

o pa3BUTHE YMEHUH U CIOCOOOB JACSITENBHOCTH, CBSI3aHHBIX C
HaOJIIOJICHUEM U OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJII0JACHUEM
npaBuiI 0€30MacHOT0 0OpaIEHuUs C BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkareibHasi XapaKTepUCTUKA TeJIel U 3a7ad U3y4eHUs
IpeaMeTa B IPOrpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeronHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHATCs  MpeArnovTeHHE
MPAKTUYECKONH KOMIIOHEHTE COJIEp>KaHUs OOYy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHMU3aliy, BIAICIONIETO HE
HAaOOpOM 3HaHWH, a (YHKIMOHAIHHOW TPaMOTHOCTBIO, TO €CTh CHocoO0amMu u
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN M NMPUMEHEHHUS UX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a7ad.

B cBsa3u ¢ aTUM Tpu M3ydyeHUH TpeAMeTa «XUMHUS» JIOMUHHUPYIOIIEE
3HaY€HUE MPUOOPETAIOT TAKKE LIENU U 33]]a4H, KaK:

aganTaius o0y4JarIUXcs K YCIOBUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K

caM006pa3013aHmo, COTPYAHHUYECCTBY, CaMOCTOATCIbHOMY IIPUHATHUIO I'PaAaMOTHBIX



pEIICHN B KOHKPETHBIX )KM3HEHHBIX CHUTYAIUsX, CBA3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHHUEM;

dopMupoBaHne y OOy4yarolmMXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIICTCHIINI), UMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I Pa3jIMYHBIX BHUIOB
JESTEIILHOCTH: PEIISHUs Mpo0ieM, TIOMCKa, aHanu3a u o0paboTku uHpopmammu,
HEOOXOJUMBIX JJII TPUOOPETCHHS OIbITa JAEATECIHLHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C TMO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00yUaroMMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JI MOMCKAa U aHajiu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAIIUN XUMHUYECKOTO COJIEP KaAHMUS;

dbopMupoBaHUe W pa3BUTHE Yy OOYYaKOIIUXCS aCCOIMAaTUBHOTO U
JOTHYECKOr0 MBIIUICHHsI, HaOJI01aTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, MPH TUIAHWPOBAHUN U TIPOBEICHUH
XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIHMTAaHHWE Yy oOOyyaroumxcs yOexXIEHHOCTM B T'yMaHHCTHUYECKOU
HANPaBIEHHOCTH XWUMHUHU, €€ BAXXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
paloHaIbHOTO MPUPOJIONOIB30BaHUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TPUPOJIE W CBOEMY 3[I0OPOBBIO, a TakKe NPUOOPETEHHS OIbITa
WCIIOJIb30BAHUSL TOJMYYEHHBIX 3HAHWW I TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSIMH.

B ydyeOHOoM muane cpeaHero oOmiero oOpa3oBaHHs MHPEeaMET «XUMHSD)
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaMeTHOM obmacTu «EctecTBeHHO-HAy4YHBIE

npeaAMCTBD».



OOmiee 4YKMCIIO YacoB, OTBEACHHBIX ISl W3YyUCHHUS XUMHH, Ha 0a30BOM
YpOBHE cpeaHero obmero oopazoBanusi, coctapiser 170 gacos: B 10 kimacce — 102
yaca (3 yac B Hezienmo), B 11 kimacce — 68 vaca (2 yac B HEJIEIO).

COILEPKXAHUE OBYUYEHUASA

10 KJTACC

OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XMMUM

IIpenmMer opraHn4eckor XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPHAIOB. Te€Opus CTPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE N0JI05keHUsA. CTPYKTYypHbIE (POPMYJIBI
OpPraHMYeCKuX BelecTB. ['omonorus, wu3omepusa. XuUMHUYECKas CBiI3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenue o knaccuukaluu opraHMueckux BemiecTs. Homenkmnarypa
OpraHMYECKUX COCOUHEHUN (CUCTEeMaTUyecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJbl HM3y4YEHHs BELIECTB M MX NPEBPAILCHUI:
O3HAKOMJIEHHUE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajaMd Ha HUX
OCHOBE, MOJICIUPOBAHME MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIOJECHUE W
ONMMUCAHNE AEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJIeHKHE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMU pAn. MeTtaH W 3TaH —
IpOCTEHIIMe NPEACTaBUTENN aKaHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuu 3amenieHus] U TOPEHUS), HAxXOXKIEHUE B MPUPOJE, IOIYyYEHUE H

IMPUMCHCHHUC.



AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTUYECKUNA PsAA. DTUIEH U NPOIMUIIEH —
IpOCTEHIIMe NPEACTABUTENN AalKeHOB: (PU3WYECKHEe M XMMHUYECKHE CBOWMCTBA
(peakiuu  THAPUPOBAHMS, TAJOICHUPOBAHUSA, THUAPATALMH, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOITYYEHUE U IPUMEHEHHE.

Ankanauensl: OytagueH-1,3 u MetunOyrtaaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUYECKUE CBOWCTBA (peakiusi noiaumepusainuu). [lonyyeHrne CHHTETUYECKOTrO
Kay4dyKa U pEe3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKHHA psII.
AneTuneH — [OpOCTEWIIHM MPEACTABUTENb aJKUHOB: COCTAaB, CTPOCHHUE,
(bu3nUecKre U XUMUYECKUE CBOMCTBA (PEaKlMK TMAPUPOBAHUS, FaJOT€HUPOBAHMS,
rUpaTaluu, TOpeHus ), MoayyeHrue u MpuMeHEHHE.

Apensbl. benzon: cocras, cTtpoeHue, GU3HMUECKHME U XUMHYECKUE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOJYYCHUE U MPUMEHEHUE. T0yo:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumeHneHue. TOKCUYHOCTD
apeHoB. ['eHeTnMyeckass CBs3b MEXAY YIJIEBOAOPOAAMHU, IPUHAMIEKANUMH K
pPa3UYHBIM KJIACCAM.

[IpupoaHbIE KWCTOYHUKHU YIJIEBOAOPOAOB. lIpupoaHpii ra3 M mONyTHBIE
Hedrauple Ta3pl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTaluTUYecKuil), mnuposus. I[IpomykTbl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBbIi
yrojib ¥ MPOAYKTHI €ro NepepadoTKU.

OKCnepUMEHTAIbHBIE METOJIbl M3y4Y€HHs BELIECTB M MX MPEBPALLCHUN:
O3HAKOMJICHHE C O0Opa3lamMu IJIacTMacC, KaydyKOB U PE3UHBI, KOJUICKITUU

«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U

raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE ITUJICHA
Y U3y4YEHHE €T0 CBOWCTB.

Pacuérnrlie 3agaun.



Boruricnenuss mo ypaBHEHHIO XMMHUYECKOM peakuumu (Mmacchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM NMPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOYKTOB PEAKIIUN).

KucJiopoacoaep:kamue oprannyeckue coeIMHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHI. METaHOJN W 3TAHOJN: CTPOEHUE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUh C AaKTUBHBIMH MeETaJlJIaMH,
raJjlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIUPTOB. [[elicTBUE METaHOJIa U ATaHOJIa HA OPTraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTBL. OTWICHIJIUKOJIb W TJULEPUH: CTPOEHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTajulaMH, KaueCTBEHHasi peakilMs Ha MHOTOaTOMHBIE crUpThI). JleiicTBUe Ha
opraHusM 4enoseka. [[puMenenne rmmuepuHa 1 STUIEHTJIMKOJIS.

®eHod: CTpPOCHHE MOJEKYJbl, (U3NYECKUE U XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpneruipl U kemouvl. DOpMaNbAETHI, aueTadblerui: CTPOCHHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHasl KHCIIOTBI: CTpOeHHE, (prU3MuecKue U XMMHUYECKHE CBOICTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), MoayyeHue u NpuMeHEHHE.
CreapuHOBasi W OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxsble 3(¢uUpbl Kak MNPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buonornyueckas
POJIb )KUPOB.

VYrineBompl:  cocTtaB, Kiaccupukanus — yrieBomoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C

runpokcuaoM meau(ll), okucnenne aMmuadHbiM pacTBopoM okcuna cepedpa(l),



BOCCTAHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u memntono3a kak npupoHbie noaumMepsl. CTpoeHue Kpaxmana u
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJIbl M3y4YeHHUs BELIECTB M MX TMPEBpAILCHUN:
MIPOBEICHNE, HAOJIOJCHUE W OMHCAHHWE JEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmemau(ll), B3ammonmeilcTBHEe Kpaxmanga C HOJOM),
MPOBEJICHUE MPAKTUYECKON PabOTHI: CBOMCTBA PaCTBOPA YKCYCHOM KHUCJIOTHI.

Pacuérnbie 3aqaum.

Boluucinenuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A3oTcoiepKale OpraHuuecKue COeTMHECHMUS.

AMMHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHNYECKUue coequHeHns. Ou3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe ruiuHa). buonorunueckoe
3HaAYeHUE aMUHOKHUCIOT. [lenTuasl.

benkn kak mpUpOJHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuyHasi,
BTOpUYHAsl M TPETUYHAs] CTPyKTypa OeIKoB. XMMHUYECKHE CBOMCTBA OECJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U MX MPEBPAILCHUI:
HaOJII0JICHUE U ONMCAHKME JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalus OCIKOB MPHU
HarpeBaHWUM, [IBETHBIC PEAKIIUH OEITKOB.

BricokoMoieKyIsIpHbIE COeTUHEHUS

OcCHOBHbIE MOHSTHSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,

IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALINN, CPEIHAS MOJIEKYIApHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

OKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHs BEIIECTB M HMX MPEBPALLICHUII:
O3HAaKOMJIEHUE ¢ o0pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanm3zannst MEeXIpEeAMETHBIX CBS3€M NPU U3YYEHHHM OPTaHWYECKOM XUMUU
B 10 kjacce ocylIecTBISETCA 4epe3 HCIOJIb30BAHHME KaK OOIMX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmme ecTecTBEHHO-HAy4YHbIE TMOHSATHS: SIBJCHHE, Hay4dHbIi (QaxT,
TUIIOTE3a, 3aKOH, TEOpHUs, aHalIW3, CUHTE3, Kiaccu(pUKanus, NEPHOIUYHOCTbD,
HaOJII0/ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOICITUPOBAHUE.

®dusnuka: Marepus, DSHEpPrus, Macca, aToM, DJJEKTPOH, MOJEKyIa,
HSHEPreTUYECKU ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BelIEeCTBa, (PU3NUECKUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: knerka, opranusMm, Ouocepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHMOJOTMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOBI, JKUPHI,
bepMeHTHI).

['eorpadusi: MuHepalibl, TOpPHBIE MOPO/IbI, MTOJIE3HBIE NCKOIIAeMbIE€, TOILIUBO,
pecypchl.

TexHonorus: NHILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAIBLHOTO MUTAHUS,
MOIOIIUE CPENICTBA, JEKAPCTBEHHbIE U KOCMETUUYECKHE MpenapaTsl, MaTepHallbl U3

HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA



Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUN 3JeMeHT. AToM. Sapo artoma, HW30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepuoauueckuii 3akoH u Ilepuoandeckasl cuicteMa XUMUYECKHX AJIEMEHTOB
. U. MenaeneeBa. CBsi3b MEpUOIUYECKOrO 3aKoHa U llepumonnyeckoil cucTemsl
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHWYECKHX DJJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CIIOKHBIX BELIECTB IO TpyIIaM H MEepUOIaM.
3Ha4YeHHE MIEPUOJTUYECKOTO 3aKOHA B PA3BUTHU HAYKH.

Crtpoenue BemecTBa. XHMHYECKAs CBs3b. BHUAbl XHUMHUYECKOW CBS3HU
(KOoBaJICHTHasl HETOJIApHAs U MOJIApHAasi, MOHHAs, MeTaJIMueckas). MexaHU3Mbl
oOpa3oBaHUsS KOBAJEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATETHLHOCTD.
Crenenb okuciieHns. IOHBI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJIDHOTO  CTPOCHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonatne o mucnepcHbIx cucremax. VICTHHHBIE M KOJUIOMIHBIE PAcCTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIKANIUX K PA3IMYHBIM KJIaccaM.

Xumuueckas  peakuusa. Krnaccupukamuss XUMUYECKUX  peakuuid B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,

3dKOH COXpPaHCHUA U IIPCBPALICHUA SHCPIUH IIPU XUMHUUYCCKUX PCAKIMAX.



CkopocThb peakiuu, €€ 3aBUCUMOCTb OT PAa3NU4YHBIX QakTopoB. OOpaTuMbIe
peakiuu. XuMH4YeCcKOe paBHOBecHe. DaKkTOpbl, BIMAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Onektposmtryueckas auccoruarnus. CuiabHbIE W CIa0ble AJICKTPOJIUTHI.
Cpena BOIHBIX paCTBOPOB BELIECTB: KUCTasA, HEUTpaabHas, IIEJI0YHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB U MX MPEBPAILICHUI:
neMoHcTpanus Tabiaui «Ileproguyeckas cucrema XuMuUeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUHU KAaTAIM3AaTOPa, ONPEACICHUE CPE/Ibl paCTBOPOB BEIIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, pPEAaKUMH HOHHOrO OOMEHa),
MIPOBEJICHNUE TTPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuétnbie 3amaun.

Pacy€thl 1O ypaBHEHMSIM XUMHYECKMX pPEakiudid, B TOM 4YHUCIIC
TEPMOXUMHUUYECKUE PACUEThI, PAcUYE€Thl C HUCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JIOJISl BEIIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxkenune HemerayioB B Ilepuomuueckont  cucreme
xuMuueckux sjeMeHToB [[. M. MenngeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdhopa, yrimepoma U KpeMHHMS)) M UX  COCOUWHEHUHA  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHenne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Mertambl. [lomoxenue metaimoB B [lepruoanyeckor cucteMe XMMHYECKUX

anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK



aToMOB MeTayuioB. O0mme usnyeckne cBoricTBa MeTaioB. CIuiaBel METaJLIOB.
DNEeKTPOXUMHUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XHUMHUYECKHE CBOMCTBAa BAXKHEHIIMX METAJJIOB (HATPHM, Kalaui, KaJdbllUi,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OG6mue crocoObl MOMy4YeHUsT MeTalIoB. [IprmMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB U WX MPEBPAILCHUI:
M3yYeHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAIOB, pEIIeHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIUCAHWE JIEMOHCTPAllMOHHBIX U
7a00pAaTOPHBIX OMBITOB (B3aUMOJACHCTBHE TUIIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérnblie 3anaumn.

Pacuétel Macchl BemecTBa WM 00bEMa ra30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuUMHUS U )KM3Hb

Ponp xumun B o0ecrieueHHH SKOJIOTHYECKON, SHEPreTHUeCKOW 1 MHUIIEBOM
0€301MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIIECTB U XUMUYECKUX PEaKIUH.

[IpeactaBnennss 00 oOOmUX HAYYHBIX NPHUHIMIAX TPOMBIITUICHHOTO
MOJTYYEHHUsI BAXKHEUIIIUX BEIIECTB.

UenoBek B MHpE BEUIECTB M MAaTEpPUATIOB: BAXKHEHIINE CTPOUTEILHBIC
MaTepualibl, KOHCTPYKIMOHHbIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJs 3JEKTPOHUKHA, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEpaJIbHbIC
yIa0OpeHwUsI.

XuMHS ¥ 30POBbE YEIIOBEKA: MPAaBWJIA HCHOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIIOIb30BaHUs MpenapaToB OBITOBOM XMUMHUU

B ITIOBCEIHEBHOU KU3HU.



MexnpeaMeTHbIE CBSI3H.

Peanuzanmss MeXOpeIMETHBIX  CBSA3€M MpH  HM3y4YEHHH OOIIEeH H
HEOpraHW4eCcKoM XUMHuM B 11 Kacce oCylIeCTBIISETCS Yepe3 MCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATHH, SBISIOMIMXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IMKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE MOHATHUS: HAYYHBIM (pakT, TMIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®u3uka: MaTtepus, YHEPTHS, Macca, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paIHOAKTUBHOCTh, MOJIEKYJIA, SJHEPTETUYECKUN YPOBEHb, BEIIECTBO, TENO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: knetka, opraHms3M, J3KocucTeMa, Ouocdepa, Makpo- U
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepasbl, TOpHbBIE MIOPOJIbI, MOJIE3HBIE NCKOMAEMblE, TOILJIUBO,
pecypchl.

TexHOoIOorus: XUMUYECKAsT MPOMBIIUIEHHOCTh, METAJUTYPrUs, IPOU3BOIACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOACTBO, IIHILEBAs
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IIpPenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpUAIIOB,

QJICKTPOHHAA IIPOMBINIJIICHHOCTb, HAHOTCXHOJIOT'HH.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOIPAMMBI 110
XUMHMHU HA BA30BOM YPOBHE CPE/IHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOCHHS

OOyYarOMIMMHUCSL TPOTPAMM  CpPEIHEro oO0Imero o0pa3oBaHus (JUYHOCTHBIM,



METaNpeIMETHbIM U MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHuUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM C CHUCTEMHO-AESITEIBHOCTHBIM MOJIXOJOM B CTPYKTYpeE
JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHWE OOYYAOIIMMHUCS POCCUUCKOW TPaXKTAHCKON HWIACHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJIMYue MOTUBAIUU K O0y4YECHHUIO;

1[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHUIN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOY4YaroIIUXCsi PYKOBOJCTBOBATHCS B CBOEHU
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMYue MPaBOCO3HAHUS DKOJIOTUYECKOU KYJIbTYPhI U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH KU3HEHHBIE TIAHBI.

JIngHOCTHBIE PE3yIbTaThl OCBOCHHUSI TpeAMeTa «XHUMHsS» JTOCTUTAIOTCS B
CANHCTBE YYEOHOW © BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeajaMyd POCCHMCKOro TpakAaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMAMH W  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMHU  TMpoOIeccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
o0y4Jarommxcs.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUA NpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[1O3HABATEILHOW M MPAKTUYECKOM JIE€ATEIbHOCTH
OOy4JaroIIMXcs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaaaHCKOro BOCIMTAHUSA .



OCO3HaHWS  OOy4YaIOMHUMHKCS  CBOMX  KOHCTHUTYIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAKEHUS K 3aKOHY U MPABOTIOPSIKY;

NPEJACTABICHUSI O COLMAJIbHBIX HOPMax M MpaBWJIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJJICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOM MAEATEIBHOCTA MPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMATh W NIPUHAMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU JIESITEIHHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA:

IIECHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HaCIICIUIO
OTE€UYCCTBEHHOMN XUMUM;

YBaXEHHS K TMPOIIECCY TBOpYECTBAa B O0JACTH TEOPHH U IPAKTHYECKOIO
MIPUMEHEHHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA M MO3HABATEIIbHBIX MOTHBOB B IIOJYYEHUH W TOCIECAYIOIIEM
aHajau3e MH(POpMAIMKU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBECHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, TUUECKOTO MOBEICHUSI;

CIIOCOOHOCTH  OIIEHHMBAaTh  CHUTYyallMd, CBS3aHHBIE C XUMHUYECKUMU
ABJICHUSIMH, U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACh HA MOPAIBHO-
HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

FOTOBHOCTH OIICHUBATh CBOE IMOBEJACHHUE M TMOCTYIKHA CBOUX TOBAPHUILECH C
MO3ULAKM HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE NOCIEACTBUM 3THX
MTOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:



MOHMMAHUA IIEHHOCTeH 370poBOro u 0Oe3omacHOro obpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUSA K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

cOOMIO/IeHNsT TPaBWJI OE€30MacCHOTO OOpaIlleHusT C BEIIeCTBAaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JIEATEILHOCTH;

NOHUMAaHUSl LEHHOCTH TpaBWI WHAMBUAYAJIbHOTO U  KOJUIEKTUBHOI'O
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAaHUS MOCIEJCTBUI M HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4€OHO-UCCIIENOBATEIbCKON
NEeATEIbHOCTH, OOILIECTBEHHO TIOJE3HOM, TBOPYECKOM U JPYrMX BHAAX
NeSITEIIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYacTHE€ B pEUICHHMM NPAKTHUYECKUX 33134
COLIMaJIbHON HAMpaBIEHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJbI);

MHTepeca K MPaKTUYECKOMY M3yUEHUIO Mpodeccuil pa3IuyHoro pojia, B TOM
YHClie HA OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBa)KEHHUS K TPYY, JIOASM TpyJla U pe3ysbTataM TPYyAOBOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBUIYaJbHOW TPacKTOPUU
oOpazoBaHus, Oyaymieil mpodeccuu W peanu3alud COOCTBEHHBIX >XHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEM 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU I€JIeCO00PAa3HOr0 OTHOIICHHS K IMPHUPOJAE, KaK HCTOUYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAHUA TJIOOATBHOTO XapakTepa 3KOJOTUYECKUX MPOOIeM, BIUSHUS
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BaHUSI JOCTHXKEHUM XUMHUHM IS

pemcHus BOIIPOCOB PAINOHAJILHOT'O IPUPOAOIIOJIb30BAHUA,



AKTUBHOTO HENPUATHS JEWCTBUWM, TMPUHOCAIINX BpEd OKPYKaroIIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJlM4usl  Pa3BUTOTO  JKOJOTHYECKOTO  MBIIUICHHS, OKOJIOTHYECKOU
KYJbTYpbl, OIbITA JAESATEIBHOCTA JKOJIOTMYECKONW HAIMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJIOTUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

c()OPMHUPOBAHHOCTU MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMaHUs CcHeuu(PUKd XUMHHM KaKk HayKd, OCO3HaHHd €€ poiau B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYXKarolleM MHUpEe Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOIO PaBHOBECHS;

yOEKJIEHHOCTH B 0OCOOOM 3HAUMMOCTH XHMHHM JUIsI COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbLHON KYJIbTYphI, PEIICHUHU TI100aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, OOECHEUYEHUU YCIIOBUI
YCHEIIHOTO0 TpyJa W HKOJOTHYECKH KOMMPOPTHOM IKHU3HU KaXKIOTO YjieHa
00IIIEeCTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMAaHUSA CYLIHOCTH METOIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJTydyaeMble 3HAHUA Ui aHAIM3a U OOBSICHEHHs SBJICHUN OKPYKaIOIIEro MUpPa U
IPOUCXOASAIINX B HEM N3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEJIbI0 TMOJyYEeHHUS

JAOCTOBCPHBIX BbIBOJIOB,



CIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XUMHUYECKUE 3HAHUA IS
peleHus: mpoOJieM B peabHBIX JKU3HEHHBIX CUTYaIIHAX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKOMN 1eATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTH K  HEMpEphIBHOMY OOpa3oOBaHUIO U
caM0O0pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJla B Pa3IMUHbIX cepax npodeccuoHanbHOMI

JCATCIBbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa « XUMUs» Ha
YPOBHE CpeAHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAUMMBIE  JUJIA GhopMUpPOBaHUS ~ MHUPOBO33PCHUS oOydJarommxcs
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHElIU(PUKYy METOJ0B ITO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MPOIIECC, CUCTeMa, HAyYHBIM (haKT, MIPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeIOBaHNUE, HAOI0ICHUE, N3MEPCHHE, SKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIC yueOHbIe NeHCTBUS (IT03HaBaTEIbHbIC, KOMMYHUKATUBHbIC,
pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
IPAMOTHOCTH M COLIMAJIBHOM KOMITETCHIIMN 00YyYaromnXcs;

CIIOCOOHOCTH oOyJarommxcst HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUSA M YHUBEPCAIbHBIE YYCOHBIS
JIEUCTBYS B MIO3HABATEIIBHON U COLMAJIBHOM MPAKTHKE.

MeranpenMeTHbIE PE3YyIAbTAaThl OTPAXKAIOT OBJAJCHUE YHHUBEPCATIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU

NEUCTBUSIMU.



OBJagenue YHHBEPCATbLHBIMU yueOHbIMU MO3HABATEJIbHBIMH
JelCTBUSIMMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSATENILHO  (OPMYJIMPOBATh W aKTyallM3MpPOBaTh  IPOOJIeMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEeAeATh LETU JCIATEIbHOCTH, 3ajaBasg MapaMeTpbl U KPUTEPUH UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU IIEJISIMU;

HCII0JIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSTHUS 1JI1 OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAaHUSI U KPUTEPUM JUIS KJIACCU(PUKAIIMM BEIIECTB U
XUMHYECKUX PEaKIIii;

yCTaHABJIMBATh IPUUYUHHO-CIEACTBEHHBIC CBS3M MEXIYy M3y4aeMbIMU
SIBJICHUSIMU,

CTPOHTH JIOTHYECKHE pacCyXaeHUs (MHIAYKTUBHBIC, ICAyKTHUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSATH B MPOLIECCE O3HAHUS, UCTIOJb3YEMbIE B XUMHH CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XHUMHUYECKOU
peakiuu — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE eiiCTBUSA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O IMO3HAHUS BEHIECTB U XUMHUYECKUX
pEeaKUunii;

dbopmynupoBaTh 1€MW 3aJa4d  HUCCIEIOBaHUs,  HCIIOJIb30BaTh

IIOCTAaBJICHHBIC MW CaMOCTOATCIIBHO C(i)OpMYJ'II/IpOBaHHBIC BOIIPOCBI B Ka4CCTBC



MHCTPYMEHTA TMO3HAHMUS M OCHOBBI JJisi (DOPMHUPOBAHUS THIOTE3BI MO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

BJIQJICTh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS U MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOIIOaTh 32 XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (hopMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJITATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJCIIAHHON PaboTe;

npuoOpeTaTh OINBIT YYEHWYECKOM MCCIENOBAaTENbCKOW U MPOEKTHOM
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOWCKY METOJIOB PpELICHUS TNPAKTUYECKUX 3a7ad, NPUMEHEHHUIO pa3IHnuHBbIX
METOJI0B MO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX MCTOYHUKAX HHPOpMalMU (HAYIHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHanu3upoBaTh MH(OpPMALMIO PA3JIMYHBIX BHIOB U (HOpM
MPEICTaBIICHNUS, KPUTHUYECKU OLICHHBATH eé JOCTOBEPHOCTD U
HEMPOTHUBOPEYHBOCTH;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHATh PA3JIMYHBIE METOJIBI TIPU TIOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT MCIOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIBHYIO  (OpMYy  MPEICTaBICHHS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAyUYHBIM S3BIK B KadeCcTBE CpEACTBA MpH padoTe C
XUMUYECKON uWHGOpMAIMel: TPUMEHATh MEXIpeAMeTHbIe ((u3udyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBa

HarjsiaHOCTH.



OBJageHne YHUBEPCAIbHBIMI KOMMYHMKATHBHBIMHM J1€iCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaEMOW TEMBI B X0OJI€ TUAJIOTa U/ WU
JUCKYCCUHU,  BBICKa3blBaTh  WjaeH, (GOPMYJIUPOBATbH CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIMOJHEHHS IPEAJIOAKEHHOMN 3a/1a4H;

BBICTYIIaTh C MpE3eHTAIMeN pe3yJbTaTOB MO3HABATEIBHOM JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBIMOJTHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoekTa u (HopMyJIupoBaTh BBIBOJIbBI
MO pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COTJIACOBAHMS MO3ULIUMA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBJiageHne YHUBEPCAJIbHBIMY PeryJISTUBHBIMHU ACHCTBUAMM:

CaMOCTOSATENIbHO IJIJAHUPOBATh M OCYIIECTBIATH CBOK IO3HABATEIBHYIO
JEATEIIbHOCTh, OMNpenenss €€ [eau M 3aJadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATHh TMpEAjaraeMblii ajiroput™M JACHCTBUN IpuU
BBITIOJTHEHUU Y4YE€OHBIX U HCCJIENOBATEIbCKUX 3aj]ay, BbIOMpaTh HauboJsee
b dEeKTUBHBIN CMOCO0 MX pemeHus ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTA HA OCHOBE CAMOAHAIN3a

H CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenmeTHble pe3ynabTaThl OCBOECHUSA Kypca «OpraHuueckass XUMUSD)
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUM O XWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHH B TIO3HAHHM SIBICHUI

IIpUpPoOabl B OpPMHUPOBAaHNU MBIIIJICHUA u KyJdbTYpPbl JITMYHOCTH e€
’ ’



(bYHKIIMOHATIBHON TPAaMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE CUCTEMOM XHMMYECKHX  3HAHHW, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAralolUe MOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTpOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamlEHHas), MOJb, MOJIApHAs
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CcKeneT, (yHKUMOHANbHAs TIpyMIa,
paguKall, U30MEPHUsI, U30MEPBI, TOMOJIOTUYECKAN PSAL, TOMOJIOTH, YIJIIEBOAOPOBI,
KHUCJIOPOJ, U a30TCOAEpXKallue COCIMHEHUSA, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE IOHMMAHHS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIOJIb30BaHUM BAXKHEHIINX OPraHWYEeCKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHM BBISBISATh XapaKTepHbIE MPU3HAKU IOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAaHUU COCTABA, CTPOCHHUS U IIPEBPALICHUN OPTraHUYECKUX COCAUHECHUN;

c(OpPMUPOBAHHOCTh YMEHHM HCHOJIb30BaTh XUMUYECKYIO0 CHMBOJHKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJEIM MOJIEKYJ OPraHUYECKUX BEIIECTB ISl WUIKOCTPALUHA HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPHUHAJJICKHOCTh M3YyYEHHBIX
OpPraHUYEeCKUX BEIIECTB II0 HUX COCTaBy U CTIPOCHUIO K ONPEACICHHOMY
KJIacCy/Tpylne COeIMHEHUN (YIJIeBOJOpOMbI, KHUCIOPOJA U a30TcoAepiKallue

COCAMHCHUA, BBICOKOMOJICKYJISIPHBIC COGI{I/IHGHI/IH), JaBaTb HM Ha3BaHUA II0



cuctematudeckoir Homenkinarype (IUPAC), a Taxke TpUBOAUTH TPHUBHAIBHBIC
Ha3BaHMS OT/ACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (GopMalbIerul], aleTaabIerul, MypaBbUHas
KHUCJIOTA, YKCYCHAsi KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTE€APUHOBAs KUCJIOTa, TIII0K034,
bpykTO3a, Kpaxmall, [eJUII0JI03a, TJIUIIHH);

c(OpPMHUPOBAHHOCTh YMEHHUSI ONPENEATh BHJBI XHUMHYECKOM CBSI3M B
OpTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS MPUMEHSTH IOJIOKEHUS TEOPUH CTPOEHUS
oprannueckux BemiectB A. M. BytiepoBa 11t 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  XapaKTEepH30BaTh  COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STWJICH, MPOIMIICH, alleTHJICH,
Oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJI, alleTalIbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIIOTHI, TJIIOKO03a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WITIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUA C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh UCTOYHUKH
YTJIEBOJIOPOJHOTO  ChIpbsl (He(Th, NPUPOJHBIA Ta3, Yrojib), CIOCOOBI HX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMH TMPOBOJIUTH BBIYUCICHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEILIECTB WJIU MPOYKTOB PEAKIIUN);

c(hOPMHUPOBAHHOCTh yYMEHUW BIAACTh CHUCTEMOW 3HAHWNA 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEeMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U
XUMHUYECKUX sBJICHUN (HaO0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),

HCIIOJIBb30BATh CHUCTCMHBIC XHMMHWYCCKHUC 3HAHUA JIs1 IMPHUHATHA peH_IeHI/Iﬁ B



KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

chOPMHPOBAHHOCTh ~ YMEHHI  coOdrofaTh  MOpaBWiIa  MOJIb30BaHUSA
XUMHUYECKON TOCYJIoOM W Ja0OpaTOpHbIM O0O0OpYyJOBaHUEM, a TaKXKe IpaBUIIa
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU TIO BBITTOJTHEHHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(hOPMHUPOBAHHOCTh YMEHUHW IUJIAHUPOBATh M BBIMOJIHATH XUMHUYCCKUN
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIECTB MPU HAIPEBAHUH, MTOTYUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIIKOB MpPH HArpeBaHUHU, IBETHBIC pPEaKIUu OCIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM OOOpPYJOBAaHHEM, NPEACTABISATH PE3YyJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKMCH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyJIUPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATH XUMUUYECKYIO
uHOpMAIUIO, TOJy4aeMyl) U3 pPa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIfOJaTh  MpaBWja  IKOJOTHYECKH
1[€JIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICMCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHMMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObl
YMEHBIIICHUSI W TIPEAOTBpAICHUS WX BPEIHOIO BO3JACHCTBHS Ha OpPraHu3M
YEJI0BEKa;

JUIs OOy4JaroUuXcsl ¢ OrpaHUYECHHBIMU BO3MOKHOCTSIMU 37I0POBbS: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M

XUMHUYCCKHUX HBHeHHﬁ;



A CICIBbIX H CJIa6OBI/II[}IH_II/IX 06yqa}onmxc>1: YMCHHUC HCIIOJIb30BATh

penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

bopmyiL.

11 KITACC

[IpenMeTtHble pe3ynbTaThl OCBOEHUS Kypca «OOIass U HeopraHuyeckas
XAMUSD OTPAKAKOT:

c(hOPMUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKOM COCTaBJISIIOLIEH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO M MPHUPOTHOU
cpele;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKHX  3HAHUW, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCTh, CTEIIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PaCTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AJICKTPOJUTHYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peaKIuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN S3BIK XHUMHH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX

BCIICCTB B 6bITy u HpaKTquCKOﬁ ACATCIIBPHOCTH YCJIOBCKA,



c(OPMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTepHbIE MPHU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAsA COJIA, MUPUT U JPYTHE);

c()OPMUPOBAHHOCTh YMEHUN  ONpPENEATh BAJEHTHOCTh U  CTENEHb
OKHUCJIEHUS] XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHHUSX PA3IUYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3UM (KOBAJICHTHAsl, WOHHAs, METAJUIMYecKas, BOJIOpPOAHAs) B
COEJIMHEHHUAX, TUI KPUCTAIIMYECKON PEMETKA KOHKPETHOTO BEIEeCTBa (aTOMHas,
MOJIEKYJISIpHasi, MOHHAs, METaJNINYecKas), XapakTep Cpe/ibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCITMHEHU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh MPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIeHHOMY KJaccCy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUH PAaCKpPBhIBaTh CMBICI MEPUOJUYECKOIO 3aKOHA
. W. Menneneesa W IEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BATh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuonos Ilepuoanueckoil cucTeMbl
xuMmudeckux snaementoB J[. M. MenaeneeBa, UCMONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHUYECKHX JIEMEHTOB U MX COECIUHEHUU
1o nepuoaaM u rpynnam llepuonnueckon cucremel XUMUYECKHUX 351eMeHTOB 1. U.

Menaeneena;



c(hOPMHPOBAHHOCTh YMEHUW  XapakTepu30BaTh (OMUCHIBaTH) 0OOIIHE
XUMUYECKAE CBOWCTBA HEOPTAaHMUYECKHX BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPKIAaTh CYIIECTBOBAHHWE TEHETHYECKOW CBS3HM MEXIY HEOPraHWYeCKUMU
BEII[ECTBAMH C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIONTUX XUMHUUYECKUX PEAKIINA;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(UIIUPOBATh XUMHUUYECKHUE PEaKIUU I10
Pa3IMYHBIM TIpU3HAKaM (YHCIy M COCTaBY pEarupyroluxX BEIIECTB, TEINIOBOMY
ahdexTy peaknu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS SJEMEHTOB, 0OpaTHUMOCTH
peaKIy, y9acTHIO KaTaJau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHI COCTaBIATH ypaBHEHHUS PEAKIUN pPa3THUHBIX
THUIIOB, TTOJTHBIC M COKPAIIEHHBIC YPABHCHHS PEaKIMii HOHHOTO 0OMEHA, YUUThIBAS
YCJIOBHS, TIPH KOTOPBIX ATH PEAKIIMH YT J0 KOHIIA;

c(hOPMHPOBAHHOCT, yMEHHUH TIPOBOJIUTH PEAKIIUU, MOATBEPIKIAONINE
Ka4eCTBEHHBI COCTAaB Pa3IMYHBIX HEOPraHMYECKHWX BEIIECTB, pPaCIO3HABATh
OTBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTraHUYCCKUX
BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHH PACKPBIBATh CYITHOCTb OKHCIHUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATHUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh ~ YMEHHH  OOBSCHATH  3aBHCUMOCTh  CKOPOCTH
XUMUYECKOH peaknuu OT PasIudHbIX  (DAKTOPOB; XapakTep CMENICHUS
XHMHYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT BHEITHETO BO3JCHCTBHS (TIPUHITUII
Jle llarenbe);

c(hOPMHPOBAHHOCTh YMEHUW XapaKkTEePU30BaThb XUMHUYECKHE TPOIECCHI,
JeKalue B OCHOBE MPOMBINIJIEHHOTO TOJYYCHHS CEPHOW KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH NPEICTABICHUNH 00 OOMMX HAyYHBIX MPUHINAIAX WU
AKOJIOTHYECKUX MPOOIeMaX XHMHUIECKOTO TIPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHHUS C HWCIIOJIH30BAHUEM
MOHSATUSI «MaccoBas JIOJS BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHHUHN Ta30B

IIpHU XUMHUUYCCKUX PCAKIHAX, MACChl BCIICCTBA WUJIN 00BEMa ras’oB I10 HN3BCCTHOMY



KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MacChl
BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

chOpPMUPOBAHHOCTh ~ yYMEHHMM  COOJIOAATh  TNpaBHJIAa  MOJIH30BAHUS
XMMHUYECKON MOCYI0il M 11a0OopaTOpHBIM OOOPYJAOBaHMEM, a TaKKe IpaBHIIa
oOpallleHus] ¢ BEIIECTBAMHM B COOTBETCTBMM C HMHCTPYKLUMSIMH IO BBINOJIHEHHIO
71a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHUIM
HKCIIEPUMEHT (pa3jIoKEHUE MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE Pa3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOM peaklvu,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha Cyiab(aT-, KapOoHAT- U
XJIOPUI-AHUOHBI, HA KaTUOH AMMOHHSI, PELIEHUE DKCIIEPUMEHTAIbHBIX 3a/1ad I10
temaM «Metams» U «HemeTtannbel») B COOTBETCTBHM C MMpaBWJIAMHU TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH ¢ BEUIECTBAMU U JIA0OPAaTOPHBIM 000PYIOBaHUEM,
OPEJCTaBIsATh pPE3yJbTaTbl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKIUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHHUKaIuu, UHTEepHET U Ipyrux);

c(hOpPMHUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  MpaBUja  IKOJOTUYECKHU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEIBHOCTH B IMEJSIX
COXpaHEHUs] CBOErO 3JI0POBbSl M OKPYKAIOLIEH MPUPOIHON Cpelbl, OCO3HABAThH
OMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHaTe Ha mpumepax cnocoObl YMEHBIIEHUS |

nNpcaoTBpalICHUA UX BPCIHOT'O BOSI[CI;'ICTBHH Ha OpraHu3M 4YCJIOBCKA,



pInIb: | o6yanom1/Ixc;1 C OI'paHUYCHHBIMH BO3MOKHOCTSAMH 3JI0POBbA. YMCHHUC
INPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOJAaxX IIO3HAHWA BCHICCTB U
XUMHNYCCKUX HBHGHHﬁ;

JJIA  CICIBIX H CJIa6OBI/II[5IH_II/IX 06yqa101u1/1xc;1: YMCHHUC HUCIIOJIb30BATh

penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne n/n NporpaMMbl Beero ;(;;OTTI::HBHI’W ll;[;) g::::qec'me o0pa3oBaTe/bHbIE PeCypChl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCcKOi XUMHUH
[Ipeamer opraHUYecKOi XUMHUH. https://academy-
1.1 Teopust CTpOEHHUST OPraHUYECKUX 9 0 0 content.apkpro.ru/lesson/a9f3d191-
coeaunenuit A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Wroro no pasaeny 9
Pa3znea 2. YriieBoaopoabl
IIpenenbHbIe YrIeBOOOPOIBI — https://academy-
2.1 ATKAHLL 6 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yriaeBoaopoabl: https://academy-
2.2 ATKEHbL, ATKATHEHbL, ATKHHSI 18 0 1 content.apkpro.ru/lesson/4038171e-
’ ’ 4158-4bd1-ae98-18dclcfb9399
https://academy-
2.3 ApoMaTHuecKHe yrieBOAOPO/IbI 6 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
2.4 Hpupozubie ucTouHmKH 9 1 0 https://lesson.edu.ru/04/10
YTJIEBOAOPOAOB M UX MepepaboTka
Hroro mo pazueny 39
Pa3nen 3. Kuciiopoacoaep:kaniue oprannyeckue coenHeHust
https://academy-
3.1 Cruptel. @enon 9 0 0 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
Anpaeruasl. KapOoOHOBBIE KUCTOTHI. hitps://academy-
3.2 21 0 1 content.apkpro.ru/lesson/8664b319-

CnosxHble 3¢upsl

0ba3-4945-b076-ch7ae5858b90



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

https://academy-

3.3 VrieBozasl 9 1 0 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Wroro no pazueny 39
Pa3nen 4. A3oTcoaeprkaiiye opranudeckne coeIMHeHus1
https://academy-
4.1 AMUHBI. AMUHOKHCIOTBL. benku 9 0 0 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazueny 9
Pa3zaeua S. BeicokOMOJIeKYIsIDHBIE COeIMHEHUS
5.1 [Tnactmaccel. Kayayku. Bomokna 6 0 0 https://lesson.edu.ru/04/10
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 102 5 5
[TPOTPAMME
11 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB M TeM (uu¢posbie)
Ne ni/m OpOrpaMMbL Beero KOﬁHTpOJIbHLIe HpﬁaKanecm/Ie 0Bpa30OBATENBHBIE
padoTbI padoThI pecypesi
Pa3nen 1. Teopernueckue 0OCHOBbI XUMHUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [leproauueckas cucTeMa XMMHYECKIX 6 0 0 https://lesson.edu.ru/04/10
anemenToB JI. 1. Menaeneena
1.2 XUMUYECKUE PEAKIIUH 12 1 1 https://lesson.edu.ru/04/10
1.3 Crpoenne semectsa. Muorooopasue 8 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Htoro no pazaeny 26 https://lesson.edu.ru/04/10

Pasznea 2. Heopranuueckasi Xumusi
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TOMOJIOTUYECKHUI paa

2.1 Meramisl 12 0 https://lesson.edu.ru/04/10

2.2 Hemeramisl 18 1 https://lesson.edu.ru/04/10

2.3 CBA3b HCOPIAHMUECKHX 1 OPIAHHUCCKHX 4 0 https://lesson.edu.ru/04/10

BEIIECTB
HWroro 1o pasumeny 34 https://lesson.edu.ru/04/10
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 \ XHUMHS U )KU3Hb 8 0 https://lesson.edu.ru/04/10
Hroro mo pazueny 8
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 2
INOYPOYHOE INVIAHUPOBAHHUE
10 KJIACC
KoandecTBo uacoB
Ne Tema vooKka K I Hara JJIeKTPOHHBbIE LM (PPOBBIE
n/u yp Bcero OHTPOJILHBIE paxTieckne H3ydeHUsi oOpa3zoBaTeSbHBbIE PeCypcChl
padoThbI padoTbI
[Ipeamer oprannveckoit https://academy-

1 XHUMUH, €€ BOSHUKHOBEHUE, 3 0 0 content.apkpro.ru/lesson/a9f3d191-
pa3BUTHE U 3HAYCHUE Sele-4e24-ac02-efb16fa49f6a
Zel?flfpcheTcI:(?dngge HHeHu A https://academy-

2 I\/II) Bviienopa. of SCHOBHHe ' 3 0 0 content.apkpro.ru/lesson/c935a58c-

- PYTICpoBd, abOe-4¢59-9dcf-20517ae4b52e
ITOJIOKCHU A
[IpencraBnenue o
KJ1acCU(pUKaIUN
OpPraHUYeCKHX BEIICCTB. https://academy-

3 Homenknatypa 3 0 0 content.apkpro.ru/lesson/726ee099-
(cucremaruyeckast) u e1a9-410f-b8be-b4ch589aeadl
TPUBUAIBHBIC HA3BAHUS
OpFaHI/I'-IeCKHX BCIILICCTB

4 AJIKaHBI: COCTaB U CTPOCHUE, 3 0 0 https://academy-

content.apkpro.ru/lesson/258ddc06-
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ec23-473c-b3d7-ed82fcaddd02

Mertan u 3TaH — OpocTeuime

https://academy-

5 content.apkpro.ru/lesson/258ddc06-
FPC/CTABITEI QIIKAHOB ec23-473c-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHUE hitps://academy-

6 cROMCTRA ’ content.apkpro.ru/lesson/4038171e-

4158-4bd1-3e98-18dc1cfbh9399
OTUJIEH U IPONUJIEH —

7 NPOCTEHIITIE TIPEICTABUTEIH https://lesson.edu.ru/04/10
IKCHOB
[Mpaktuyeckas padora Ne 1. https://academy-

8 «[TomyueHue >THIICHA U content.apkpro.ru/lesson/53cd2379-
U3y4YCHHUE €r0 CBOMCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Anxanuensl. byranuen-1,3 u

9 meTuibyrauen-1,3. https://lesson.edu.ru/04/10
[TonyyeHnue CHHTETHYECKOTO
KaydyKa U Pe3HHBI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,

10 TOMOJIOTHYECKUH PS. https://lesson.edu.ru/04/10
AueTuieH — npocTeimumi
NPEJICTABUTEIb AIKHHOB
Bruncnenus no ypaBHEHHIO hitps://academy-

11 XiMITIeCKOf peaKIn content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d
ApeHbI: 6€H30JT U TOTYOJT https://academy-
12 Toxcnqﬁocrs ADGHOB ’ content.apkpro.ru/lesson/d86d7d00-
P d5b4-491d-aded-c3ddal9feefs
I'eneTnueckas cBs3b
13 YIJIEBOLOPOIOB, https://lesson.edu.ru/04/10

MMpUHAJICKAIINX K
Pa3IMYHBIM KJI1acCcaM
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[IpupoaHbIE HICTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN

14 ra3 | IOIyTHbIE HEPTIHbIC https://lesson.edu.ru/04/10
ras3bl, HepTh ¥ IPOIYKTHI €&
nepepadboTKu
[TpupoaHbIE HCTOYHHUKH
YIJIEBOAOPOAOB: MIPUPOAHBIN

15 ra3 | IOIMyTHbIE HETIHBIC https://lesson.edu.ru/04/10
ras3pl, He(pTh ¥ IPOIYKTHI €€
nepepaboTKu

16 Komtpoakraz padora no https://lesson.edu.ru/04/10
pazaeny «YrieBOAOPOIbI»

[IpenenbHbIe 0THOATOMHBIC https://academy-

17 CIMPTHL: METAHOJ M STaHOIL. content.apkpro.ru/lesson/5439c18b-
BonopoHas cBsi3b 7440-4b6f-bf84-c04fad71694f
MHOroaTOMHBIE CIIUPTHI: https://academy-

18 S TYLICHIIHKOND 1 FHTIEpHH content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826
DeHOII: CTPOCHUE MOJICKYJIBI, https://academy-

19 bu3ryecKre 1 XUMUYECKHE content.apkpro.ru/lesson/649883hb8-
CBOWCTBA, IPUMEHEHHE 7¢c5f-4116-896e-10a2278b08f1
Anpaerunsl: GopManbaeTua 1 https://academy-

20 aHeTaJII:JIeFI;II[ Aneton content.apkpro.ru/lesson/8664b319-

’ Oba3-4945-b076-cb7ae5858b90
OHOOCHOBHBIE MTPE/ICIIbHBIC https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHasi 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa content.apkpro.ru/lesson/9834d408-
YKCYCHOU KHCIIOTBI» 386d-444a-8de3-7efba8b98cdb
CreaprHOBasi M OJICHHOBASI

23 KHCIIOTBI, KaK MPeCTaBUTEIN https://lesson.edu.ru/04/10

BBICIIHUX Kap6OHOBBIX KHUCJIOT
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Mp11a KaK COJIM BBICHTHX

24 KapOOHOBBIX KHCJIOT, UX https://lesson.edu.ru/04/10
MOIOIIeE NEUCTBUE
CroxHbIe 3(QUpBI gaK https://academy-

25 1P 0H3B01{[HHG KAPOOHOBRIX content.apkpro.ru/lesson/71ac43f2-
KeHoT. L HAPOIHS COAHBIX a0d4-4945-a0eb-1e59cd5f4dof
3upoB
XKupsr: ruaposus, https://academy-

26 npUMEHEHHE, OHOIOTHUECKas content.apkpro.ru/lesson/71ac43f2-
POJIb JKUPOB a0d4-4945-a0eb-1e59cd5f4dof
VYTIeBoabl: COCTaB, § https://academy-

27 Kﬂaccmbmaum?' Baxneitume content.apkpro.ru/lesson/709ce43a-
LPCACTABITEII: THOKOd, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa

28 Kpaxmar u uenonosa kax https://lesson.edu.ru/04/10
[IPUPOAHBIE ITOJIUMEPHI
KonTposbHas paboTta 1o

29 pasielly https://lesson.edu.ru/04/10
«Kucnopoaconepxarue
OpPraHUYECKUE COCTMHEHHSI»

https://academy-
30 AMWHBL: METWIAMUH U aHWJIUH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTHI KaK
amdoTepHbIe OpraHn4ecKue https://academy-

31 COEIUHEHHUS, UX content.apkpro.ru/lesson/c2f2f3d7-
Ouosornyeckoe 3HauCHHe. 43d1-4873-ace0-78eca6009628
IlenTraer
Benku kak mpupoIHbIe https://academy-

32 BBICOKOMOJIEKYJIIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCIMHEHUS 43d1-4873-ace0-78eca6009628

33 OCHOBHEIC HOHATH XHMHH https://lesson.edu.ru/04/10

BBICOKOMOIJICKYJIAPHBIX
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COCIMHEHUN

34

OBIIEE KOJIMYECTBO YACOB

OCHOBHEBIE METOIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
coequHenui. [1macTMacckl,
Kay4yKH, BOJIOKHA

102

I10 ITPOTPAMME
11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposbHbIe
padoTbI

IIpakT4yeckue
padoThbI

https://lesson.edu.ru/04/10

JlaTa
U3YYEeHUs

DJIEeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTejibHbIE

pecypchl

XUMHAYECKHUHN DJIEMEHT. ATOM.
DJeKTpoHHAs! KOH(UTYpaLKsi aTOMOB

[lepuoauueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHUYECKHUX
sneMeHToB [l. 1. Menaeneera, ux
CBS3b C COBPEMEHHOU TEOpHUEH
CTPOEHUSI AaTOMOB

0

0

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHNYECKUX OJIEMCHTOB U UX
COEIMHEHUH 110 TPYIIIaM U IIEPUOIAM.
3Ha4yeHue NepruogUIECKOro 3aKOHa U
CUCTEMBI XUMHYECKUX d1eMeHTOB J[. 1.
MeHieneeBa B pa3BUTHU HAYKU

Crtpoenue BemecTBa. XuMUIecKast
CBSI3b, €€ BUJIbl; MEXaHU3MBI
00pa3zoBaHus KOBAJICHTHOM CBSI3H.
Bonxoponnas cBsa3b

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

BaneHTHOCTb.
DIeKTPOOTpULIATeNbHOCTh. CTETEeHb
OKHCIIeHUS. BemecTsa MOJIEKYISIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

https://lesson.edu.ru/04/10
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[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIOUIHBIE PACTBOPBL.
MaccoBas 10J1 BelllecTBa B pacTBOpe

https://lesson.edu.ru/04/10

Knaccudukanus 1 HOMEeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckasi CBA3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanuss XUMHUYECKUX PeaKIIHii
B HEOPraHUYECKON U OpraHuYeCKOM
XUMHUU. 3aKOH COXPaHEHUSI MaCChl
BEIIIECTB; 3aKOH COXpaHEHUS 1
MIPEBPAILCHHS YPHEPTUU TIPU
XUMHYECKHUX PEaKIMIX

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

11

Cxkopoctb peakiuu. OOpaTumblie
peakiuu. XuMU4YECKOE paBHOBECUE

[IpakTuueckas padora Ne 1. «Bnusiaue
pas3InYHbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DNEKTPOTUTHYECKAs TUCCOLIUAITHS.
ITonsiTue 0 BOOOPOJIHOM MOKA3aTeNe
(pH) pactBopa. Peakiiuu HOHHOTO
obmena. ['uaponan3 opraHnyecKkux u
HEOPraHMYECKUX BEIIECTB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

12

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIuIaBoOB M pacTBOPOB COJIEM

https://lesson.edu.ru/04/10

13

14

KonTponpHas padbora no pazaeny
«Teopernueckre OCHOBBI XUMUW)

MerTanbl, UX MOJIOKCHUE B
[Tepuoanueckoii cucreMe XUMHUECKUX
snemenToB JI. . Menaeneesa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue Gpuznueckre CBOMCTBa

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
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MCETAIJIOB

15

CruiaBbl METAJUIOB.
DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUN
METAJIJIOB

https://lesson.edu.ru/04/10

16

XHUMHYECKHE CBOMCTBA BAXKHEHIITNX
METaJIOB (HATPHH, KT, KalIbIUH,
MarHui, aIIOMUHUN) U UX COSAMHEHUN

https://lesson.edu.ru/04/10

17

18

XnMHUYecKre CBOMCTBA IIUHKA, JKelie3a
U UX COCTUHEHUN

XUMHYECKUE CBOMCTBA XpOMa, MEIU U
UX COeOUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

19

20

[IpakTuyeckas padora Ne 2. "Pemenne
9KCHEPUMEHTAIbHBIX 3314 110 TEME
«Meramis»"

HeMeTaJIJII)I, X ITOJIOKECHHUEC B
[Tepuonueckol cucTeMe XUMHUYECKUX
anemenToB /I. 1. Menaeneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

21

22

dusnyeckue CBOMCTBa HEMETAIIIIOB.
AnoTponusi HeMETauioB (Ha IpUMEpe
KHCTIOpoJia, cephl, hocdopa u
yrieposia)

XUMHYeCKHE CBOMCTBA TAJIOTEHOB,
Cephbl U UX COECIMHEHUU

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

23

24

25

XuMHuecKue cBoiicTBa a3ota, pocodpa
1 UX COCTMHESHUH

XHUMHUYECKUE CBOMCTBA yIiIepoa,
KPEMHHS M UX COETMHEHUI
IIpuMeHeHne Ba)KHENIIINX HEMETAIIOB
U UX COSTUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

26

O00011eHHE U CUCTEMATU3ALINS 3HAHUI
I10 TEMEC ((HeMeTaJ'IJ'IBI)). BI)I‘-H/ICJ'IGHI/ISI

https://lesson.edu.ru/04/10
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27

28

110 YPaBHEHHSM XUMHUYECKHUX PEAKLIUH
U TEPMOXUMUYECKHUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"HemeTtaist"»

KonTtponpsHas pabora o Temam
«Metamael» 1 «Hemeraie)

https://lesson.edu.ru/04/10

29

Heopranuueckne u opraHndeckue
KkucioTel. Heoprannueckue u
OpPraHMYECKHE OCHOBAHUS

https://lesson.edu.ru/04/10

30

31

32

33

AmMoTepHbIe HEOpraHUYECKHe U
OpraHUYECKUE COCAMHEHUSI.
['eHeTnyeckas CBsI3b HEOPTAHUUECKUX U
OpTraHUYECKUX BEIIECTB

Ponp xuMmuu B o0ecrieueHun
HKOJIOTUYECKOM, IHEPTreTHIECKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MCIUIIUHBI

[IpencraBienust 06 0OIMMX HAYUHBIX
MPUHIUIIAX TPOMBIILIEHHOTO
nonyquHs{ B&)KHGIZIHPIX BCIIIECTB

Yenosek B MUpE BEUIECTB U
MaTEpUajIoB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

34

XuUMUs U 340pPOBbLC UCIIOBCKA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Xumus. 10 kmacc: y4eb. mist obmieoOpasoBaTenbHbIX yupeknenuin / [.E.
Pynsutuc, ®@.I".®enpaman - 42-¢ usn., ctpeorturl. - M.: [IpocBemenue, 2014. — 224c.
Xumms. 11 kmacc: yueb. it obmeoOpasoBaTenbHBIX yupekaenmii / I.E.

Pynsutuc, ®@.I".®enpaman - 14-¢ uzn., ctpeortur. - M.: [Ipocsemenue, 2012. — 159c¢.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumusi(0a30BbIAypOBEHD ). Peannzarust 00pa3oBaHus: METOAMYECKOE MOcoOue
st yautens / Kasepuna A. A., Iluuyruna I'.B.; nox pen.I'. B. IIuuyrunoi. M. :
OI'BHY «MucTtutyT cTpareruu pazsutus oopazoanus PAOy», 2022 81 c.:ui.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

https://edsoo.ru/rabochie-programmy



