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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeIHETO oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI CpeAHEro o001iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
oOpazoBarensHOM cTangapre COO, c¢ yuérom KoHuenuuu mnpenojiaBaHus
y4eOHOro mpeaMeTa «XHUMHs» B 00pa3oBaTeNIbHBIX Opranusanusix Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BoOcHUTaHuA B Poccuiickon
Oenepanuu Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealuM3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npo@uIbHOrO O00y4YeHUs, TPU3BAHO OOECHEYUTh OOIIEO0OPA30OBATENBHYIO U
OOIEKYJIbTYPHYIO TOJATOTOBKY BBIMIYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JUIS
aJanTaiyuy uX K OBICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKeE IS
MPOJIOJDKEHU OOy4YeHHUs] B OpraHu3alusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON M3 MPUOPUTETHBIX AUCITUTIIIUH.

B nporpamme 1o XMMHM Ha3HAauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMi0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, ColepkKaHus,
pe3ynbTaToB OOydeHHUs] M TPeOOBAaHMU K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil olecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIeil crpareruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHsS 00yUaIOLIUXCSl CPEACTBAMU MIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpEENCHNE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIO0BATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIIBHOM OCHOBBI



KOHTPOJISI U OIEHKM 0Opa3oBaTeNIbHBIX JOCTHKEHHM OO0yJarommxcs B
pamMKax HTOTOBOM arrectau B (GoOpMe E€AUHOTO TOCYAapCTBEHHOTO
9K3aMEHa M0 XUMHH.

[Iporpamma aJig yriy0JIE€HHOTO U3YUEHUSI XUMUU:

e YCTaHABJIMBAaE€T HMHBAPUAHTHOE MPEIMETHOE COJEp)KaHHEe, 00s3aTesbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesneneHue W CTPYKTYPHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHH, PEKOMEH]IyeMOTro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPHUIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIel U 3a/1ay U3yUYCHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOrpaMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), a TaKke C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
COJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUH NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpasoBaHMs. 3a TpelelaMH YCTAaHOBJIEHHOM MporpaMMod MO  XHUMUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOTo MpeameTa
«XuMHS» OCTAaETCs BO3MOKXHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENEsIThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHUentyainbHbIMH mnosiokeHusmMu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpoOBaHHOTO OOYYEHHUsT Ha YPOBHE CpEeAHEro ooOiiero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
IPEEeMCTBEHHOCTH €  MOCJEAYIOIIMM  JTAaloM  MOJIYYeHHs  XUMHUYECKOIO
oOpa3oBaHHMsI B paMKaxX W3Y4YCHHs CHEIHAIbHBIX ECTECTBCHHO-HAYYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMSIX CPETHETO MPOodeCcCHOHATBHOTO
oOpa3zoBanus. B 93Toli CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha  pacllMpeHHe U  YIIIyOJeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIINUXCS, BEIOPABIIUX OMPEAEIEHHBIN MPOhUITh
oOy4eHHsl, B TOM YHKCJIE C IEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHHUs] XUMHUYECKOTO



oOpa3oBaHMsI B OpraHu3anusax npodeccuonaibHoro oopasosanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
u3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TakXKe Ha pElIeHHe 3ajiay
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHUsI OOyYarolluxcs, Ha (OPMUPOBAHUE y HHUX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  MEATETBLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3alliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJa&HHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3yU€HHs IpeaMera. JDTa CUCTeMa
3HAHMM MOJYy4aeT ONpeNeiIEHHOE TEOPETHUECKOE [OMNOJHEHUE, MO3BOJISIOLIEE
OCO3HAaHHO OCBOWUTh CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE M3y4eHHs MpeaMera oOecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJICHUs
IIPEICTABICHUM O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOW KUHETHKHU
U TepMoauHamMuku. W3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBbl XHMHUYECKHX JJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX KBaHTOBO-
MEXaHMYECKUX TMPEJICTABICHUSAX O CTPOCHUM aroma. XHUMHUYECKas CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  JomojiHgeTcs  (opMHUpOBaHMEM  MPEACTABICHUN 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOIU3€E PACILIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOTIpocaM 00 3IEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHii.

Oco0oe 3HayeHWe HMEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB ONpPEaeIEHHOTO Tpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIUSIHUE CMEXKHbIE MpeaMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe



3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YEeHUU TMpelIMeTa B JAaHHOM CIllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HKE), 3aKOHBI COXpaHEHUS
Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, 3JEKTPOJIHM3a, IPEICTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COACpKAaHMM MpeaAMeTa JUIsl KJIACCOB XHUMMKO-
Ounonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITEILHOTO ~ PACCMOTPEHMsS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaAKUE
CTPYKTYpHBIE€ KOMIIOHEHTHI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KHCJIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBaxX NPEACTAaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3y4YCHHS
CYILIHOCTH HpoLeccOoB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYyYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMH, BXOISAIIMMU B COCTaB
npeaMeTHbix obnactell «EcTecTBeHHO-HaydHbIE MOpeaMeThl», «MaTeMartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aJaud Ha YriayOJIEHHOM YypOBHE H3yuY€HHUs MpeaMeTa Mpenojaraert
peanu3anuio TakKuX LeeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTepUaTbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojiu B oOecrneueHuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3IAHUH HOBBIX MAaTE€PUAIOB, HOBBIX UCTOUHUKOB YHEPTUH, B
o0ecCIeyeHnr paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUsI U OOIIEH KyJIbTypbl U€lIOBEKa, a TaKXkKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMbl 3HAHUHM, JIEXKAIMX B OCHOBE XHWMHUYECKOHU
COCTAaBJISIFOIIEH €CTECTBEHHOHAYYHON KApTUHBI MUpPA: (QYyHIAMEHTAIbHBIX



IIOHATHM, 3aKOHOB M TEOPUU XMMHH, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHUM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O
XUMHYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00IIUX
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0yYJarOIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN UIisi OOBSICHEHUS
KIIFOUEBBIX HJIEH W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHallM3a U OIICHKH C TIO3UIIMH SKOJOTHUECKON Oe30MacHOCTH MOCIEICTBUI
OBITOBOM M TMPOU3BOACTBEHHOMN JIEATEILHOCTH YEJOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  MepepadoTKOM
BEILECTB;

yrayOjJeHue  TpEeACTABICHMM O  HAy4yHbIX  METOJax  IO3HaHMS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHH OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKOU IEITEIBHOCTH U TOBCETHEBHOM KU3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBl CPEIHEro oOuiero oOpa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIYOJEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 331a4H, KakK:

BOCIIUTaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TPHUPOJIBI,
YBOKEHHUS K TMpOLEcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIIAIHBIX HUCCIAEAOBAHUM B XUMHUHU, (POpMHUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHMIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
crocoOHoCTe oOydaronuxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN NMpo(deCCHOHATBHON U OO0IIECTBEHHOMN JNEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMHEpOBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbl, TPUOOPETECHUE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JIEeITESIbHOCTH.



OO1ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocraBiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIeIH0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBINH M JJOHOPHO-
aKLUENTOpHbINM). TUIBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM panukane, HykjiIeopuie u
anexkTpodue.

Teopus cTpoeHMsT oOpraHvdeckux coeauHeHuit A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHas,
ckenetHass. M3omepus. Buuabpl u30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKTHI).

[IpeacraBnenne o kKinaccUpUKAMK OpraHuyeckux BenlecTB. IlloHarue o
dbynkuuonansHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHocTH W Kjiaccu(UKaLMs OpraHUudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENeH MOJIEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. 'oMonorudeckuil psj ankaHoB, o0mias ¢popMyina, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SP -
ruOpuau3ainsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHUS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mias ¢popmMmyina, HOMEHKIATypa U uzomepus. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (I[UKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CrOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. 'oMosiornueckuil psii ajgkeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ —AlIKEHOB, Sp-
ruOpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHUE
IIpU JBOWHOM CBA3M, MOJUMEpU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX ~ AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIATypa U
U30MepUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKUHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peakMu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl OeH3ona. dusmyeckue cBOMCTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpEe aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3TUUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrPyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa WIENOYHA. B3auMOJElCTBHE UTAJIOTCHAIIKAHOB C MAarHueM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
u3ydeHrne (PU3NUECKUX CBOMCTB YIJIEBOJAOPOJOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kalihs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpa3llaMM TUIACTMAcC, KayuyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYII
YTJIIEBOJAOPOIOB U FaJION€HIIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMS.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHWE MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHosa). ['omosormyeckuil psa, oOmas Gopmyna, H3oMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BonopoaHble CBSI3M MEXAY MOJIEKYJIAMHU CIIMPTOB.
XYWMHUYECKHE CBOMCTBA: pEAaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrnocoObl NOJYy4YEeHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie rupbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMHU 3aMELICHUS, B3aUMOJIEHCTBHE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne 0 MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNMbI H
O0eH3oapHOrO sypa. duszndeckue coilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nyecKkue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME CBOICTBAa  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHCIEHUE albJeru0B, KAUECTBEHHBIE PEAKLIMHA Ha aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O TPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHUHOBAsA, OJEHHOBAas, JIUHONEBAS,
JUHONeH068as KUCIOThl. CrIocoObI OTyYEHHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeIeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, JH-
U rnonucaxapupl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakro3a, pu0o3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTEs.
XHUMUYECKUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIETUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabsl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKIIME M HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ uaponmus
nucaxapunioB. Haxoxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
IJIMKOTEH W 1eiumtoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M UEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pPEaklUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUEe >PUpoB Leutoa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJIBAETH] HAa PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaummoneincrBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbIe KUCTOTHI. CIIOXKHBIE ADUPBD».

A3oTcoaep:xaliye OpraHuvecKue coeJUHeHUsl.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHUHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIiaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWIMHA. B3auMHoe BIusHUE TpyII aTOMOB B MOJeKyJie aHuInHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe amudarnyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHOkucOTE. HoMeHknaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHCJIOT: TJIMUMH, aJaHuH. @DU3NYecKue CBOMCTBA  AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. IlepBUuHas, BTOpUYHAA U TPETUYHAS
CTpyKTypa O€eiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalus OENKOB MPU HArpeBaHHUM, LIBETHBIE
peakuuu Ha O€JKH, pEUIeHHE JKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcomepkalpe — OpraHhyeckue — coeamHeHus» U «Pacmo3HaBanume
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIApHBIE COeJMHEHHS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJUMEPU3ALINNA, CPEIHAS MOJIEKYIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, TOJUCTHPOJ, MOJIUMETHIMETAKpWIAT, MOJUKaApOOHATHI,
noJIdTUIICHTepePTanar). Y THiu3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayuyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, N30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BosokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHOM  (DOPMYJIBI  OPraHUYECKOTO COEMUWHEHUs 1o Mmacce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WUIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYEeCKOro BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WMIIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AO0JM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCyIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KakK OOIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUN ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHUS, CKOPOCTb, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKocucTema, Owmocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TETEpPOTPO(PHBIA THUIT TMUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mUINEBBIC TMPOAYKTHl, OCHOBBI PAIlMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanms XuMrU4ecKux 3JI€MEHTOB (S-, p-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEpUOAUYECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB IO TIpydnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akona /[.1. Menneneesa.

XuMHUYeCKass CBsI3b. BHUIBI XMMHYECKON CBSI3U: KOBAJCHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpartHeie cBaA3u. Boxopoanas CBs3b.
MexMoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HUOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. IIpencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanusi. HacelieHubie u
HEHACBIIIEHHbBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS W MPEBPAIICHU S
DHEPIUM MPU XUMUYECKUX peakiusix. TernaoBbie 23 (PEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpoCTh XUMUYECKON peakIuu, €€ 3aBUCUMOCTb OT Pa3JIUYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakiu. Katanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMbIC peaKIMU. XUMHYECKOe paBHOBecre. KoHncTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMUTHI.
Crenenp auccounuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI YW BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTaIM3aToOpa, MOJIEIH
KPUCTAJUTMUECKUX PENIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DuU3NUeCKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJITaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWMCTBA. ['Wapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. [ aloreHoBoAOpobl. BaxkHenmume KUCIOPOACOACPIKAIINE
COCIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHS
rajoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHocoObl MOdy4YeHUs, (U3UUYECKUEe U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CIOCOOBI MOMy4deHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXAeHWE B NOpuUpoje. AJUIOTPOIHBIE  MOIU(DUKALUU.
duznyeckue W XHMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronpnas kucimora u e€
COJU. AKTHBUPOBaHHBIA yroiib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIIEPOJIOM, U €ro
COCIVHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (U3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBasi KHCIIOTA, CUJIHKATHI.
[IpumeHeHue kpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro Moixy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [lepuoandeckoil cucTeMe XUMMHUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTamwioB. llpuMeHeHue MeTalsioB B OBITY UM TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PpsAll  HampsbkeHui  metamwioB.  OOmue  cmocoObl
NOJIy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuomnueckoit cUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u xanuili: mnomydeHue, ¢(U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB M HX COCIMHEHHIA.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaTsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

@u3znyeckue M XUMHYECKHE CBOMCTBA MapraHiia M €ro COEAUHEHUM.
Baxneiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA JKeJie3a U ero coenuHeHuil. OKcuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonmyuenue u npuMeHeHue xene3a
U €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, M3YYEHHME KOJUIEKIMH «MeTaluibl M CIUIaBbl», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METaJIOB, B3aUMOJECHCTBUE THJIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U UX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOUYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumum B o0ecriedyeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonsTue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [IpoMBbIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (Ha MpUMeEpE MPOU3BOJICTBA aMMHAaKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYyYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pouib xumuu B 06ecriedeHIuH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsi H 340pOBbE UenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUN METULIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpEnapaTtoB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIC YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKd, CTEKJIO, KepaMHKa.
Marepuansl aJ1s 21eKTpOoHUKH. HaHOTeXHOIOT N Y.

Pacuérnbie 3anayn.

Pacuétel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PacTBOpPE, JOJM BBIXOJIa MPOAYKTa PEAKIUH OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM oOOmed u
HEOpraHu4eckol XuMUU B 11 Kiacce oCyIIEeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, MPUHSATHIX B OTACIBHBIX
MpeMETax €CTEeCTBEHHO-HAYYHOTO IUKJIA.

OO61nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kjaccu(uKalus, nepuoguIHOCTh, HAOIIO/ICHHE,
HM3MEpPEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHP, MAKpPOMHUpP, aTOM, DOJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEJlO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
(buznyecKkre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK YPHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIMAEMbIE, TOIJIMBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



nperaaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX MATCPHAJIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEAECIICHHIO; HATMYNE MOTUBALIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD)» OTPakKaroT
c(hOpPMHUPOBAHHOCTh OIBITA MO3HABATEIHLHON M MPAKTUYECKOW JEATEILHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuyi 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPaKarOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKON JAEesATEILHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHHUS K TIPOIECCY TBOPYECTBA B 00OJIACTH TEOPUU U TPAKTUUECKOTO
NPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WH(POpPMAIMK O MEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0O TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUSI IEHHOCTEH 30pOBOrO0 W  0e30MacHOro obOpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOJItoicHUsT TpaBWJI 0e30mMacHOro OOpallleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBWJl HWHAUBUIYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEILCKON
NeSATeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccruii pa3muyHoro pojaa, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUM 10 XUMHUH;

YBaXKEHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3anuud COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa 3KOJOTUYECKHX MPOoOJeM, BIHMSHUS
HPKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BpEIl OKPYXKarOLIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJIICHHOCTH, YMEHUSI
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSITH HJICOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peUIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTHM XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3/JaHUM HOBOM 0a3bl MaTEepUAIBLHON KYJIbTYpbl, B pEUICHUM TJI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMDOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpA U
MPOUCXOJIANIUX B HEM U3MEHEHUHN, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha
OCHOBE HAayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HECHHBIX CUTYaIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATENIbCKOM e TeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaIbHOMI
JEATEIIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHayYHbIe TOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeUU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UcCIeq0BaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuarommuxcs UCII0JIb30BATh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvyecKmne JaeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MpPoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIacCU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBATh TMPUYUHHO-CJIICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHYECKOU



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABIICHUS ISl BBISBICHHS XapaKTEePHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKuunii;

dbopMynTupoBaTh LIEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 32 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000LIEHMS U BBIBOBI OTHOCUTENIBHO TIOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a1ad, IPUMEHEHUIO pa3JInYHBIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGPoOpMaluu (HAYy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHaau3upoBaTh MH(GOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHpopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpMaIMell: MNPUMEHATh MEXIpeAMeTHble ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIe 1eHCTBHUS:



3a71aBaTb BOIIPOCKHI 110 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AUaI0ra /uam
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C MpE3EHTAIMEHl pe3ylbTaTOB IO3HABATEIBHOW JAESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U GopMyIUpOBaATH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIAEAOBAHUIN IMyTEM COIIACOBAHUS TMO3UIMN B
X0J1e 00CYX/IeHHSI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEJIbHYIO
NESATENIbHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOcO0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HaydHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAaHUN B Pa3IMYHbIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI IO ToJaM
U3YYEeHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHs»
OTpaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B 00ECIEeYeHHUU YCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HCTOYHHKOB DHEPTHUH, B obOecIieueHu paIMOHAIEHOTO
MIPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWHA MHUPOBO33PECHUSI W OOIICH KyJIbTYpPHI
YeJIoBeKa, a TaKXe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM CpEJIe;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TTOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHASL
obojouka aroma, S-, p-, d-aToMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIus AaTOMHBIX oOpOuTalel, HOH, MOJEKYyJa,
BaJICHTHOCTb, JICKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb OKUCJIEHHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHas M IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKUM PsAJ, TOMOJIOTH, YTJIEBOIOPOIHI,
KHCIIOPOJ- M a30TCOJEPIKAINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECCTB, 3aKOH COXPaHCHUS
U TpEeBpalleHUs OHHEPruu TMpPU XUMHUYECKHUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XHMHUYECKHUX SBIICHUN; MPECTABICHUS
O MEXaHM3MaX XHMHYECKHX pEakKIui, TEPMOJUHAMHUYCCKMX M KHHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHHUs, O B3aUMHOM BIIUSIHUH aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(haKTOJOTHYECKHUE CBEICHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIP30BAaHUN BAXKHEUIIINX OPTaHWYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
JEATCIBHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  NPUHIUIAX  XHMHYECKOTO
MIPOM3BOJICTBA (Ha IPUMEPE IIPOU3BOJICTBA METaHOJIA, TEPepadbOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS TIPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

chOpMHUPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJISi COCTaBJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKIU U PACKPhIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMA  IOCPEJCTBOM  COCTABJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMW: yCTaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIECTB (ITUJIEH, alleTUJIEH, TOJYOJ, TIULEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHWUI, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHUYECKUX COCJIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapaKTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, ITUKJIOATKAHOB, aJIKEHOB, aJIKa/IMCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJOPOJIOB, CIUPTOB, AaJlbJAECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIIOB),
WUIIOCTPUPOBAaTh ~ TE€HETUYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C WCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3U (G- U M-CBSI3M), B3AUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKH U
MPaKTUYECKOE TPUMEHEHNE TPOIYKTOB TIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3aIINIO, BBISBICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — JJIS M3Yy4YCHUS
CBOWVCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSAMH IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHajJbHOI0 €IMHCTBA MHUDAa,
MCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMM C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XWMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKAa, CBS3aHHOW C MepepadoTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHBIE 3HAHUS TSl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJyYeHUE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBaMU M JIA0OPATOpPHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€Jb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHONd dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHPOBAHHOCTh YMEHHUIA:

COOJIIOJIaTh MPaBHJIa KOJOTHUYECKH I1e71ecO00pa3HOT0 MOBEACHHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKAroUIeh
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH noka3zaress [1JIK;

aHATM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, HTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbarbiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOI 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmIass m HeEopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEUICHUU TPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM W MHUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
VMCTOYHUKOB SHEPTHM, B OOECHEYEHUM PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpo aToMma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAId, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, AJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JTUCCOIMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKOUN PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TECOpHS AIEKTPOIUTHYECKOW IUCCOLMAIUU, MEPUOANUECKUI
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTaBICHUSI O CTPOSHHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpPMOJMHAMUYECKMX M  KUHETUUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJOTUYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY U MPAKTUUYECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEJICISATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/IMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

cOPMHPOBAHHOCT, ~ yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEILIECTBA I10 UX COCTABY, XUMUYECKHE PEAKIIUU 110 PA3JIMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIIbHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIsl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX OJJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCNOJB3Yys  TOHSATHS
(QHEPTETHUYECKUE YPOBHU», «IHEPTreTUUYECKHE MOMYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSIHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpymnnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JJICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBJIEHWS HMX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe THUAPOKCOKOMIUIEKCOB IIMHKA 1 ATFOMUHUS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUSI XUMUYECKOTO PABHOBECHS TOJ1 BIUSTHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh yYMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECCO00PA3HOCTD
MPUMEHEHUSI HEOPTraHUYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMK O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBLHOM HCCIIEI0BAHUU BEIIECTB
U sl OOBSICHEHHS XMMHUYECKHX SBJICHUH, HMMEIOIMHNX MECTO B IPHUPOJE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJSIPHAS] KOHLECHTPALWs;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
wi 00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »ddexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IOKa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUU, €CIM OJHO U3 MCXOJHBIX BEHIECTB JIaHO B BHUJE PacTBOpaA C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (MpOBEAEHUE  peakluuidi HWOHHOro  oOMeHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYCHUE BIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHHE
AKCTIIEPUMEHTAJIBHBIX 3ada4 1o TemaM «Mertauey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI O€30MacHOT0 OOpaIleHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBaHueM, (HOpMyIupoBaTh IIelb HMCCJIENOBAaHUS, TMPEJACTABISATh B
pasnu4HOi (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOpMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 HH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie — Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8 0 0
bytneposa
Uroro no pazueny 8
Pasznea 2. YrieBoaopoabl
)1 [IpenenbHbIE YrIeBOJOPOIbI — aJIKaHBI, 5 0 0
LUKJIOAJIKAHbI
59 HenpenenbHble yriieBOgOPOIbL: AJIKEHBI, 14 0 1
AJKaJUEHBbI, aJIKUHBI
23 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 0 0
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 0 0
nepepaboTka
2.5 ["anoreHnpon3BOIHBIE YTIIEBOIOPOAOB 4 1 0
Uroro no pazgeny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Cnuptel. ®enon 11 0 1
39 KapOoHumnpHbIe COeTUHEHUS: allbJIETUIBI U 21 0 1
keToHbl. KapboHoBbIe KUCIOTHI. ClI0KHBIE




s¢upsl. XKupsr

3.3 VrieBoanl 9

Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 12

Uroro no pazgeny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ileproanueckas cucteMa XUMHUYECKUX 9 0 0
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 1 | 0
BEILIECTB
1.3 XUMHUYECKUE Peakiuu 19 1 3
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemeramibt 31 1 3
2.2 Metanst 23 1 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 9 0 0
KU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaH CBA3b B OpFaHHqGCKHX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (EeKTHl B MOJIEKYJIaX OPraHUYECKUX
COoeTMHEHNN

[IpencraBnenue o knaccuukanuu u
cucremaruueckas Homenkiarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

dusnyeckue U XUMUYECKHE CBOWCTBA
aJIKaHOB
Haxosxienre ajakaHoB B PUPO/IC.

CriocoObl MMOJIYy4YCHHA U IPUMCECHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYECKUX CBOHCTB, CITOCOOBI
HOJTyYEHHS U IPUMEHECHHUE

13

14

15

Pemenne pacdy€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYECKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
dopmya, HOMEHKIATypa, JEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




16

CriocoObI nostyueHus 1 IPUMEHEHNE
aJIKEHOB

17

18

19

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenue pacu€rHbIX 3a7a4 Ha

orpezesieHue MOJIEKYIIpHOU (HOpMyIIbI
OpPraHMYECKOI0 BEIIECTBA

ATnKagueHsl: COnpsKEHHBIE,
U30JIMPOBAHHbBIE, KyMYJIUPOBAHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

21

22

23

CriocoObI mosTydeHus 1 IpUMEHEHNE
aJIKaINCHOB

AJNKHMHBI: TOMOJIOTHYECKHH PsifL, 001Iast
(dopmMyna, HOMEHKIIATypa, JJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢duznyeckue cBoicTBa

XMUMHYECKHE CBOMCTBA AJIKNHOB

24

25

KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

CriocoObI nostyueHus 1 IpUMEHEHNe
QIKMHOB

26

Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON pEeaKInn

27

28

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110
TEME

ApeHbI: TOMOJIOTUYECKUH PsiJI, 00IIIast




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UIECKUE
CBOMCTBa

29

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEIlCHNS

30

31

XUMHYECKUE CBOMCTBA APEHOB: PEAKIIUH
MPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB
OeHsona

Oco0EHHOCTH XUMUYECKIUX CBOMCTB
CTUpOJIa

32

Pemenne pac4€THbIX 3314 HA
OIpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpPraHMYECKOI0 BEIIECTBA

33

34

35

CriocoObI mosTydeHus 1 IpUMEHEHNE
apeHoB

['eHeTHYeCcKast CBSA3b MEXKIY PA3THUYHBIMH
KJIaccaMu YIJIeBOIOPOJIOB

Pacu€rhl Mo ypaBHEHHUSIM XUMHUECKHX

peakuuii. CucremaTusanus u 00001eHe
3HaHUH 110 TEME

36

[Ipupoansiii ra3. [lonytHele HeDTAHBIE
rasbl

37

38

KameHHBII yroib ¥ IPOIYKTHI €ro
nepepadoTKu

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHre NPOIYKTOB NepepaboTKu
HePTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJ1acCaMH yIrji€BoJ0pOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIIE€BOAOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKIIHI
3aMCIICHHS TajoTrcHa

JleWicTBue miemouei Ha

TaJIOr€HIIPOU3BOAHBIC. BSaHMO,Z[efICTBHG
JUrajJorcHaJJkaHoB ¢ MarHu€M M IMHKOM

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
pazneny "Yriaesogopoas”

43

KonTtponpsHast pabora o Teme
"VrneBonopoast"

44

[TpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psajl, oOmas popmyna,
CTpOEHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccuduxamms,
¢duznyeckue cBoicTBa

45

46

XHUMHYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upbl: HOMEHKIATYypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

49

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx q)HSquCKI/Ie U XUMHNUYECCKHUC
CBOMCTBA

CriocoObI nostyyeHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITMPTOB

50

51

deHO: CTPOCHUE MOJICKYJIbI, PU3MUYCCKHE
cBoiicTBa. TOKCUYHOCTH eHOIa

Xumudeckue cBoicTBa (heHoma

52

53

54

CriocoObI mostyueHus 1 IPUMEHEHNE
denona

[TpakTuueckas padora Ne 2. Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
"CriupThl 1 peHObI"

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

55

AJ'II)I{GFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE PSI/IbI, 001mas opmyia,
U30MEpHs 1 HOMEHKJIaTypa

56

57

58

Anbaeruipl ¥ KeTOHBI: (PU3MUECKUE
CBOMCTBA; peaKINy MPUCOCTUHEHUS

Peakiuu okuciaeHus 1 Ka4eCTBEHHbBIE
PEaKIuu allbJIeTHI0B U KETOHOB
CriocoOblI TOTy4eHUSs aTbACTUIOB U
KETOHOB

59

60

61

O1HOOCHOBHBIE TIPE/IeNIbHBIE KapOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS HX
MOJIEKYJT

W3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHEe CBOWCTBA

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOT0OOpa3ue KapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonaTne o MPOU3BOIHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

CrnosxxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIII,
oOuras popmyna, U3oMepus U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUUECKOTO
BEII[ECTBA

[TpakTuueckast pabota Ne 3. Pemenue
SKCHEPUMEHTAIBHBIX 33134 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbIe dPupH"
Kupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBONCTBA (THAPOIIN3)

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COACPpKAIMNX OCTATKH HECTIPCACIIbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpOLE

72

73

74

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIlee Aeiicteue. Ilonsatue o
CHHTETUYECKUX MOIOLIMX CPEACTBAX
(CMO)

['eneTnueckas CBsI3b yrieBOIOPOIOB U
KHUCJIOPOJCOAEPKAIIMX OPraHUYECKUX
BEIIESCTB

Pacuétbl o ypaBHEHUSIM XUMHUYECKUX
peakui

75

CucreMmarusanus U 0000IEHUE 3HAHUN 110
TEME

76

77

OO1mast XxapaKTepUCTHKA YTICBOOB U
KJIaCCU(UKAIUS yIIIeBOJOB (MOHO-, TU-
HoJIMCaxapuabl)

Momnocaxapusl: (hu3nuecKrue CBOMCTBA U
HaxXO0’KJICHUE B MIPUPOJIE

78

[Ipumenenue rioKko3sbl, €€ 3HaUeHUE B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma

79

80

81

Jucaxapuabl: caxaposa, MalbT03a U
nakro3a. HaxoxneHnue B npupoje u
IPUMEHEHHE JUCAXapuI0B

ITonucaxapuael: CTpOCHUE MAKPOMOJIEKYIL,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

[Tousitue 06 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenune pacueTHbIx 3a/1a4 Ha
onpeAeseHUue JOJIHM BbIX0/1a MPOIYKTa




pPCeakiru OT TCOPECTUYCCKU BOSMOIKHOI'O

&3

84

CucreMmarusanys 1 0000IeHrE 3HAHUHN 110
pazzaeny

KoHTtponbHas pabota 1o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

85

AMUHBL: KTaccUpUKAIH, CTPOCHUE
MOJIEKYJI, o0mmas popmyiia, u3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

87

88

XUMHYECKHE CBOWCTBA aH(PaTHUECKUX
aMUHOB

AHWINH: CTPOCHUE aHWINHA, 0COOCHHOCTH
XMMHYECKUX CBOWMCTB aHUIINHA
CriocoObI mosTydeHus 1 IpUMEHEHNE
anudaTHIECKUX aMHHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE MTPEICTaBUTENH O~
AMUHOKHCIIOT

90

91

92

XHUMHUYEeCKHE CBONCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOJIU3 TIENTHIO0B

benku kak npUpoaHbIE TOJIMMEDHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>Ka1u1/Ie TCTCPOUUKIINICCKUC
COCAMHCHUS. HYK.]'IGI/IHOBBIC KHCJIOTHI:
COCTaB, CTPOCHHUEC U OnoJiornueckas POJb




94

[IpakTuueckas padora Ne 4. Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"A30TcoAepKallie OPraHUYECKUE
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Perenue
AKCIIEPUMEHTAJIbHBIX 33a4 10 TEME
"Pacno3HaBaHune OpraHuYeCKuX
coenuHeHun"

96

KonTtponpsHast pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3ALIHS U
IIOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepsl: HaTypalbHbIN
CUHTETHYECKHE KaydyKu. Pe3nHa

100

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunreTnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYECHHUS

101

102

[Tpaktuyeckas padora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O06o0011eHNEe U CUCTeMaTU3aIs
U3y4EeHHOI'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoThI pecypes:
| Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI | 0 0
aneMmeHT. M30Torbl
) CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 0 0
KBaHTOBBIE YHUCIIA
3 Kitaccupukanuss XUMHUYECKHUX 3JIEMEHTOB (S-, 1 0 0
p-, d-, f-3emMeHTHI)
4 Pacripenenenue 31€KTPOHOB 110 ATOMHBIM 1 0 0
opOuTaIsIM
DNEKTPOHHBIC KOH(UTYpAITH ATOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 0 0
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIIN HOHOB. | 0 0
DIIEeKTPOOTPUIIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux aneMmeHnToB /1. U. i | 0
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
2 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1 1 0
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoiaM
9 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO 1 0 0




TEMEC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKkyispHbie
B3aNMOICUCTBHSA

BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPhI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTAJNINYECKUX PEILIETOK U CBOWCTBA
BEIIECTB

14

15

16

[TonsaTHE 0 AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

VcTuHHBIE paCTBOPBI: HACBILEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnornaparst

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3ama4 ¢ MCOab30BaHUEM TTOHATHI
""MaccoBast J10JIs1 pacTBOPEHHOTO BelecTra',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB

CI/ICTCMaTI/ISaI_II/ISI n 0606H_ICHI/IC 3HAHUM 110
TEMC




20

21

22

KonTtponsHas padora o temam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XMMHYECKUX
anemenToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOW M OPraHUuYeCKON XUMUU.
3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPAICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (GEKTh XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKIuii 1 TePMOXUMUYECKUM YPABHEHUSM
CKOpOCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u kaTanuzaropsl

I'omoreHHsIe U IFeTCPOrcHHBIC PCAKIINN

26

27

28

[IpakTuueckas pabora Ne 1 o Teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOM peakiun"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINH.
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas aqucconuarus. CuibHbIe
U cinabpie IeKTpoauThl. CTeneHb




Jucconruanu

30

31

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX
pactBopoB. Bonoponusiit nokasarens (pH)
pactBopa

I'maponus coneit. Peakiuu, mpotekaronme B
pacTBOpax AMEKTPOJIUTOB

32

[IpakTuueckas padora Ne 3 o reme
"XUMHUYECKUE PEaKIuy B pacTBOpax
3JIEKTPOJIUTOB"

33

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxxHeumme oKucauTenm u
BOCCTAHOBUTEIHN

34

35

MeTo/1 3JIEKTPOHHOTO (3JICKTOHHO-HOHHOI'O)
OajtaHca

DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BELIECCTB

36
37

Pemenne 3aa4 pas3sjIM4YHbIX TUIIOB

Pemenune 3amau Pa3JINYHBIX TUIIOB

38

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe "XuMHU4YecKkue peakiuu'

39

40

41

KonrtponsHas padorta no teme "Xumuueckue
peakuun"

[Tonoxenue Hemetaos B [lepuoanueckoit
CHCTEME XMMHUYECKUX d1eMeHToB /1. .
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. OHU3NUYECKHE CBOMCTBAa HEMETAJIJIOB

ANIOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)




Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ uapu bl
["anorensl: HaX0X/IEHUE B IPUPOJIE, CIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBa
I"anorenoBoiopoabl. Baxkneiue

44 KHUCJIOPOJCOAEPIKAIINE COCTMHEHUS
raJIoreHOB
JlaGopaTopHbI€ U MPOMBIIUIEHHBIE CIIOCOOBI

45 MOJIy4YeHUs rajnioreHos. [Ipumenenue
rajloreHOB U UX COeIMHEHUN
[IpakTuueckas padora Ne 4. Pemenue

46 9KCHEPUMEHTAIbHBIX 3334 110 TeEME
"T"anorens”
Kucnopon: naboparopHeie u

47 MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS,
¢duznyeckue U xumudeckue ceorcTra. O30H.
ITpuMmeHeHne KuCI0poia U 030Ha

48 Oxcubl ¥ NEPOKCU/IBI

49 Pemenue 3anay pa3nn4HbIX TUIIOB
Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI

50 MOJIy4eHUs, PU3NYECKUE U XUMHUUECKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

5 Kucnoponcoaepxaiue COeJUHEHHS! CEPBI.
Oco0eHHOCTH CBOMCTB CEPHOI KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe "Cepa u




eé coequHeHus"

54

55

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI
MOJTy4eHUs], PUINICCKUE U XUMUICCKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

Kucnopoacoaeprxainiie CoeTMHEHHS a30Ta.
Oco0EHHOCTHA CBOUCTB a30THOM KUCJIOTHI

56

[Ipumenenue a3oTa 1 €ro COeIMHEHU.
A3oTHBIE Y10OpeHUs

57

58

59

docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI
NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

Oxkcunsl pocdopa, pochopcoaepxaiiue
kucnotbl. Comu pochopHO KUCTOTHI
[Tpumenenne dpocdopa u ero coeqMHEHUI.
®dochopubie ynoOpeHus

60

61

62

[IpakTuueckas pabora Ne 6. Pemenue
AKCTIEPUMEHTAJIbHBIX 3a/a4 10 TeMe "A30T U
dbocdop u ux coenuHeHus"

VYriepoa: Hax0XKI€HUE B IPUPOJE,
AJIJIOTPOMNHbIE MOAUPUKALNHY; (PU3HUECKUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

Oxkcun yrnepona(Il), okcun yrnepona(IV),
yroJIbHAasl KMCIIOTA U €€ CONU

63

64

65

Pemenne 3a1a4 pas3sIM4HbIX TUIIOB

KpeMmuuii: HaxoxieHue B MPUPOJIE, CIIOCOOBI
MONy4eHUsl, PU3NYECKUE U XUMUUECKHE
CBOWCTBA

Oxkcua kpemuusi(IV), kpemHueBast KMCIOTa,




CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

66 Creki10, ero noxy4eHue, BUAbl CTEKIIa

67 Peuienue 3aia4d pa3iM4HbIX TUIIOB

68 CucreMmaru3anus 1 0000IeHNe 3HAHUH 110
teme "Hemeramnnr"

69 KoHntponbnas padora mo teme "Hemetamnsr"

70 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIIHSI OIITHOOK
[Tonoxxenne metamios B [lepuoguueckoit

71 CHCTEME XMMHYECKUX DJICMECHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB

7 OO6mue Gpu3nuecKre CBOMCTBA METAILIOB.
[IpuMeHeHne MeTaIoB B OBITY M TEXHUKE

73 CmuaBsl MetasuioB. Kopposust Merasmios

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMUYECKUN P HAIPSHKEHUM

75 MeTauioB. O01ue crocoOb! MOTy4YeHUs
METaJIoB
OO61as xapakTepucTuka MetamioB [A-
rpynisl [leproanyeckoi cucteMbl

76 XAMHUYECKHX dJIEMEHTOB. HaTpuii u kanuii:
nonyueHue, GU3ndecKue U XUMHUIECKHe
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COSIMHEHUN

77 OOm1as xapakrepucTika MetayioB I1A-

rpynnsl [leppoanueckoit cucTeMbl




XUMHUYECKHX DJIEMEHTOB. Maruuiu u

KaJIBIIMIA: TTOJy4yeHre, GU3ndecKkue u
XHMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUIN

78

79

80

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTIOMUHUS, UX
pUMEHEHUE

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast pabota Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuibl IIaBHBIX oArpymnn"

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHbIx noarpymi (b-rpymm)
[Tepuouyeckoil cuCTEMbl XUMHUECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COC,Z[I/IHGHI/II\/'I, HUX IPUMCHCHUC

85

Baxwueiimme coeMHEHNs] MapraHia.
Ilepmanranat kaius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

87

dusnueckre 1 XMUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

du3nyeckrue U XMMHUYECKHE CBOMCTBA MEIH U




€€ COCIMHEHMM, UX IPUMEHEHUE

88

89

90

dusnyeckue 1 XMMUYECKHE CBOMCTBA [IMHKA
U €ro COCIMHEHUH, UX IIPUMEHEHUE.
I'mapOKCOKOMILIEKCHI IMHKA

[TpakTuueckas padora Ne 8. Pemenne
9KCIIEPUMEHTANILHBIX 3aa4 10 TeMe
"Mertauibl T0OOYHBIX TTOATPyIIT"

Pemrenne 3a/lav Pa3JIMIHbIX TUIIOB

91

92

O06001IeHre U CUCTEeMAaTH3AIHS H3YYEHHOTO
Martepuaina o teme "Mertanibr"

KoHTtpoinbHas padora o teme "Mertamibt"

93

94

95

96

AHanm3 pe3yinbTaToB KOHTPOJIBLHON PabOTHI,
KOPPEKIHsI OMUO0K

Ponp xumuu B o0ecIieueHun YCTOI‘/‘I‘II/IBOI‘O
Pa3sBUTHA YCIIOBCUYCCTBA. IlousTue o
HAaYYHBIX METOAax UCCIICAOBaHW BCIICCTB

HayuHble npuHLIMIIBI Oprasu3anuu
XAMHYECKOTO MPOU3BOJCTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYESHUS
Ba)KHEUIIINX BEIIECTB

XHUMHYECKOE 3arpsA3HCHHUC Oprmammeﬁ
Cpeabl U Cro MOCICACTBUA

97

98

99

XHUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpeCcTBa

Xumus nuuy. Ponbs xumuu B o0ecriedeHnn
MUILEBOM 6e30MacHOCTH

KocMmernueckue u napdroMepHbIE CpeICTBa.
BriToBag xumus




XuMHs B CTPOUTENBCTBE. BaskHeiue

100 CTPOMUTEIIbHBIC U KOHCTPYKI[MOHHBIE 1
MaTepuabl
101 XuMus B CEINBCKOM XO35IMCTBE. 1
Opranuyeckue U MUHEpaJIbHbIE y100peHus
102 CucreMmarusanys U 0000IeHNE 3HAHUI 110 1
TemMe
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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