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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpaMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON POTrPaMMBI CpeIHEro oO1ero
obpazoBanusi(POIl COO), npencraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kouuenmuu mnpenogaBaHus
y4eOHOro mnpeameTra «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepany, peanu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJOXeHU «CTparernn pa3BuTus BocnuTtanuss B Poccuiickoi
@epnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XuUMHST Ha YpPOBHE YIUIYOJEHHOrO H3yYEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3zoBaHus yuamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyemoe B ycioBusX —auddepeHIMpoBaHHOTO,
npoduiabHOro OOyuYeHHus, MPHU3BAHO O0O0ECIeYnuTh O0O0IIEe00pa30BATENbHYIO U
OOIIEKYTbTYpPHYIO TOJATOTOBKY BBIMYCKHUKOB IIIKOJBI, HEOOXOIUMYIO ISt
aJlanTaiyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
NPOJOJDKEHUS O0y4YeHUsi B OpraHu3alusX NpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISICTCSI OJTHON U3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpamme mno XumMuu Ha3zHaueHHE TMpeaMera «XUMHUSD» MOJy4aeT
NOAPOOHYI0  MHTEPHpPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIATAIOIIMMU
nonoxkenusiMu O@I'OC COO o B3auMOOOYCIOBICHHOCTH ILIE€JIeH, COJIepKaHMUs,
pe3yapTaToB OOy4YeHHs W TpeOOBAHMM K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOMN MO
XUMHUH (PYHKINU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOoTopoil oOecrneynBaeT
NOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEp>KaHUU, OOIIeH CcTpaTeruu
00yd4eHus, BOCTUTAHUS U PA3BUTHS O0YUAIOIMIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIS;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
onpeneseHre: TPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COMEPKATEIBHOW OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOyJarommxcsi B
paMKax MTOrOBOW arrectaliud B (OpME EAUHOTO0 TOCYAAPCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJIE€HHOTO U3YUYEHUS XUMUU:



e YCTaHaBIMBAaE€T WMHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T NMpUMEPHOE pachupeieiieHue Yy4yeOHOro BpPEMEHHU, PEKOMEHIYyeMOTro
JUTSI I3y9EeHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENIOBATENIbHOCTh H3YUYEHHS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1eJIed U 3a/1ay U3y4YeHHs MpeaMera
Ha yriyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpeaHero oOmiero 00pa3oBaHMs, COAEPKATEIBHON XapaKTePUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbI CpEIHETO o01ero oOpazoBaHus (JINYHOCTHBIX,
METamnpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4e0HO-TTO3HABATENbHBIX ~ JACHCTBHI  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIHUSAM B MpOrpamMMme MO XMUMHUH MPEIyCMOTpEHA
PEEMCTBEHHOCTh € OOyYe€HHEM XWUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanmsi. 3a TmTpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNnbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHHS Y4eOHOTrO Mpeamera
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BbIOOpa €ro BapUATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JAOJKHA OMPENEsAThCA B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npodusst 00yueHus.

B coorBerctBuM ¢ KoHuentyadbHbiMU nosiokeHusiMu DPI'OC COO o
Ha3HAYeHUH MPEIMETOB 0a30BOro U yriyOnE€HHOro YpOBHEH B CHCTEMeE
nuddepeHIupoBaHHOTO OOYyYEHHsS HAa YPOBHE CpEeAHEro oOIIero ooOpa3oBaHMUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOTO U3Yy4YEHUsI HaNpaBieH Ha pean3aluio
IPEEeMCTBEHHOCTH €  MOCJHEAYIONIMM  J3TaloOM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsl B paMKax M3yuYeHHUS CIEHUAIbHBIX €CTeCTBEHHO-HAYyYHbIX U
XUMHYECKHUX JUCHUIUIMH B By3aX U OPraHU3AIMSIX CPeIHEro npogecCHoHaIbHOTO
oOpa3zoBanusi. B o5Toi CBsI3u u3yyeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha pacUIMpeHue U  yrIyOJIeHHEe TEeOpeTHUEeCKOW U
PAKTUUECKON MOJATOTOBKU OOYYaroIIMXCsl, BEIOPABIIMX OMPEeIEHHBIN MPOpHIIb
00y4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOMIETO MOIYyYeHUs XUMHUUECKOTO
00pa3oBaHMs B OpraHU3aluax npodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUPYEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIbHON MPOrPaMMBI  CpeHero oOIIero oOpa3oBaHUs
U3y4YeHHE TMpeAMeTa «XHUMHUS)» OpPUEHTHPOBAHO TAaKKe HA peUIeHHe 3a7ad



BOCIHUTAHUSA U COLMAIBHOTO PA3BUTHUS OOyyarommxcs, Ha (OpMHpPOBAHUE Yy HHX
OOILIECMHTEIUIEKTYaJ IbHBIX YMEHHI, YMEHUI palMoOHAIM3alMi y4eOHOTO Tpyla U
0000MIEHHBIX  CIOCOOOB  JIESITENIBHOCTH, HMMEIONUX  MEKIUCIUIUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBngomuMu mpeaMera «XUMHUsS» Ha YpOBHE yriyOnEHHOrO M3y4eHHUs
ABIAIOTCS  yriyOn€HHble Kypcbl — «Opranuueckas xumus» u  «OOmas wu
Heopranuueckas xumus». [Ipu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHM3ali COAEpXkKaHUs 3TUX KypCOB B MpOrpaMMe MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaEHHOTO
YPOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy cozaepxkaHusd KypcoB «Opranumdeckas xumus» H «OOmas u
HEOpraHWYecKass XHMHS» COCTABIISIET COBOKYIHOCTh IPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCAIMXCA K 0a30BOMY YpOBHIO HM3Y4YEHMs IpeaMmeTa. DTa CUCTEMa
3HAHUW TIOJy4aeT OIpEAeNEHHOE TEOPETHUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OoyblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YEHHs Mpeamera oOecredyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOI'O YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PACIIMPEHUS U YIiIyOJieHus
IPEJCTaBICHUNA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBS3UM U 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEAKIN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKONH KUHETUKU
u TepMoauHamMuku. HM3ydenume mnepuomnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  0Oa3upyercd  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aTomMa. XUMHUUYECKas CBSI3b
OOBSACHSETCS C TOUKU 3PEHMSI DHEPTrEeTUUECKUX U3MEHEHUM NpH €€ 00pa30BaHUU U
pa3pylLIeHnH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBanHus. M3ydenue
TUNIOB ~ peakuud  JomojHseTcs  (GopMupoBaHHMEM  MpEACTaBICHUN 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PaCcIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHU NPU PACCMOTPEHHH PEAKLMOHHOW CIOCOOHOCTH
COEIMHEHUH yzemnseTcss 0coboe BHUMaHKHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEaKIUil.

Oco0oe 3HaueHHWe UMEET TO, YTO Ha COACpX)AaHUE KypCOB XHUMHUU
yriay0inEHHOTO ypOBHS M3Y4YEHUs JIJIsl KJIACCOB OIpPEEIEHHOT0 Mpoduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep J[ONOJHEHUH K o0mel cucreme
IpEeIMETHBIX 3HAHWIT) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpenMeThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduis Oosbiioe
3HaueHue OyIyT MMETh 3JEMEHTBl Y4eOHOro marepuaia no obmei xumuu. llpn
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akKIEeHT OyneT cielaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, JJIEKTPOIU3d, IMPEACTABICHUA O
CTPOECHUU BEILIECTB U APYIOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro nmpoduisi 60BN yaeIbHBIH BeC OyJIeT MMETh OpraHuyecKas
xumMus. B 3TOM cimydae mpenoctaBisieTcss  BO3MOXKHOCTb A Oosee
0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHuM3alud  KIETKH  Kak
OMOJIOTHYECKON CHUCTEMBI, B COCTaB KOTOpPOHl BXOIAT, K TMpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIH[IbL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCIIOTBI U Aapyrue. IIpu 3TOM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEIIECTB CIYy’KaT OCHOBOW JUIs H3Y4YEHUs
CYILIHOCTHU MPOLECCOB (POTOCHHTE3A, JBIXaHUS, MUIEBAPECHUS.

B mnane ¢QopmupoBaHUs OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHayYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOI0 NPUMEHEHHNS Hay4YHbIX
3HAaHUW H3y4yeHHe npeamera «XuMmus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIXx obOnactelt «EcTecTBeHHO-HayuHble TpeaMeThl», «MaTtematuka u
uHpopMaTuka» u «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yuyeHun yueOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeIHEro obiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7auell MepBOCTENICHHON 3HAYMMOCTH SIBIsieTCSl (POpMHpOBAHHE OCHOB
HAyKd XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHI. Pemienne
TOM 3aJaud Ha yriayOJ€HHOM YpOBHE H3yY€HHUs IMIpeIMeTa IpearnoJiaraet
peanu3anuio TaKuX LeJe, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAILHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBIIEHUW IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B oOecredeHuH
YCTOMYMBOTO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  MpoOJem
HKOJIOTUYECKOM, IHEPTETUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalruoOHATBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOILEH KyJbTypbl UEIOBEKA, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CPENE;

e OCBOCHME CHUCTEMBl 3HAaHHM, JIEKAIIMX B OCHOBE XHWMHUYECKOM
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB WU TEOPUH XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHUSI XMUMWYECKUX PEAaKUHU, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJaroIIXCsI OCO3HaHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBACHCHHS
KJIFOYEBBIX HJACH M MPOOJieM COBPEMEHHOW XHUMUH, JIi OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHS,
aHAJIN3a ¥ OIICHKH C MO3UINI SKOJIOTHIECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W TPOW3BOACTBEHHOW JEATEIBHOCTH YEIOBEKa, CBS3aHHON C
XUMHUYECKMM  TPOM3BOJCTBOM, HCIOJBb30BAHUEM U  IMEpepabOTKOM
BEIIICCTB;

yrayOJeHne  TPEJICTaBICHHA O  HAyYHbIX  METoJaxX  IO3HaHWS,
HEOOXOMUMBIX JJIsi MPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BEIICCTB U OOBSCHCHUS XUMHUCCKUX SIBIICHUM, HMMEIOIIMX MECTO B
IPHUPOJIC, B IPAKTUYECKOU JIEATEIIHHOCTH M MTOBCEIHCBHOMN YKH3HH.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GyHKIMNA TETOCTHON CHCTEMBI CpeIHEro oOmmero oOpa3oBaHUS MPH W3YUYEHUU
npeaMera «XuUMHUsD» Ha  yrayOJn€HHOM  YpOBHE OCOOYH0  aKTyalbHOCTb
NpUOOPETAIOT TaKKUE LIETHU U 3a7a41, KaK:

BOCMIUTAaHWE YOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOKEHHUS K TMpoOlLecCy TBOpPUYECTBA B OO0JACTH TEOPETUUECKUX U
MPUKIIAIHBIX HUCCIAEIOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO M TO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHUTAaHUIO  HAa  OCHOBE  YCBOEHUSA
00IICYCTIOBEUECCKHUX [IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX NHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCIIENTHOM NPO(ECCHOHATBLHON U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHH M HABBIKOB Pa3yMHOTO IPHUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIC3HOM DKOJOTHYECKOM JIEATEIAbHOCTH.

OO0111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX IJI U3YUYEHUS XUMHUHU Ha YIIIyOJIEHHOM
YpPOBHE CpeaHero obdiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gyaca B HeiemIo).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HauYeHHWE OPraHUYECKOW XUMHUH, NPEACTABIECHUE O
MHOT000pa3uy OPraHMYEeCKUX COEAMHEHUH.

ONEeKTPOHHOE CTPOEHHWE aToMa YIJepofa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BaneHTHblE BO3MOXKHOCTHM aTroMa yriepoaa. XUMHUYECKas CBA3b B
OpraHUYECKUX COEAMHEHUsX. Tumbl TrUOpUAM3AIMU aTOMHBIX oOpOuTasen
yriepoja. Mexanusmbl 00pa30BaHMs KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OpnunapHasi, [BOMHAs U TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJaX
oprannueckux BemiecTB. [loHsitue o cBOOOgHOM panukane, Hykiaeoduiae u
anexTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OPraHMYECKUX COEAMHEHUN. MONeKynspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Pa3BEPHYTas, COKpalIEHHA,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBIN 3D PeKTsI).

[IpencraBienne o kinaccupukalmum oOpraHudeckux BemlecTB. [lonstue o
dbyHkunoHagpHOM rpynmne. 'omonorus. 'omonoruueckue psiabl. CucremaTuyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTHEIBHBIX MPEJICTABUTENIEH.

Oco0eHHOCTH W KJIacCU(PHKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCINEpUMEHTAIbHBIE METOJBl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHI:
O3HAaKOMJIEHHWE ¢ oOpa3llaMd OpPraHMYeCKHMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPH HArpeBaHUU
(rutaBiieHue, OOYIJIMBAHWE W TOPEHUE), KOHCTPYUPOBAHHE MOJEIIEH MOJIEKYJI
OPraHUYECKUX BEILECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil psj ainkaHoB, oOmas ¢popmysia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp°-
ruOpuan3anys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKHE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, UKIU3ALMY, TUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILICHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. OOmas ¢popmysa, HOMEHKIaTypa U uzoMmepus. OcobeHHOCTH
CTPOCHHS W XUMHYECKHX CBOMCTB MajblX (IUKJIOMNPOMNAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMydyeHus u
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, oOmas (Gpopmylia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AJIKEHOB, Sp°-
ruOpuan3aiysl aTOMHBIX opOuTaineil yriepona, 6- U m-cBsizu. CTpyKTypHas u
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHUMUYECKUE CBOWCTBA: PEAKUUU IPUCOCIUHEHUS, 3aMELIEHUS B O-IIOJOKECHHE
IpyU JBOMHOM CBSI3M, MOJMMEpHU3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuny Ha ABOWHYIO CBs3b. CIOCOOBI MOJYYEHHUS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposaruwle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuzanus
conpsuKEHHBIX TueHOB. CriocoObl MOTy4YeHHs U TPUMEHEHNE aJlKaIueHOB.

Anxunbl. ["'oMonornueckuii psi adKUHOB, 00mIas popmyia, HOMEHKIATypa 1
U30MeEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriaepona. @u3znyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHM  MPUCOCIUHEHMS, JUMEPU3ALMU U
TpUMEPHU3ALUHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIMX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOHYIO CBsI3b. CIIOCOOBI MONTYyYEeHUS
Y IPUMEHEHUE aJKUHOB.

ApomaTudeckue YriaeBoJOpoabl (apeHbl). ['oMosorMueckuil psi apeHoB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbl OeH301a. PU3NYEeCKHe CBOMCTBA apeHOB. XUMHUYECKHE
CBOiicTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIIMU 3aMeIlleHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJAOPOJAHOM pPaAuKalle, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIONIEM JEUCTBUM 3aMeCTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe alKWJIbHBIX pPAIUKaIOB, KapOOKCHUIHHOMH,
TUAPOKCHIIBHOM, aMHHO- W HUTPOTPYMNbl, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepusanus ctuposna. CrocoObl NOIyYeHUs U
MIPUMEHEHUE apPOMATUYECKHUX YIJIEBOJAOPOIOB.

[Ipuponnsiii Ta3. [lonmyTHele HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKTsl ero nepepadotku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TePMHYECKHH, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoaykTsl nepepaboOTKH HEPTH, UX TPUMEHEHHUE B POMBIIINIEHHOCTHU U B OBITY.

['eHeTnueckas CBA3b MEXAY PA3TMYHBIMU KJIACCAMHU YIIJIEBOJOPOIOB.

OJIIEKTPOHHOE CTPOEHWE TaJOrE€HIPOU3BOJHBIX YIJIEBOAOPOIOB. Peaknuun
3aMEIICHUs] TaJoreHa Ha TUAPOKCOTPYIIly, HUTPOIPYIIly, LHAHOIPYIILY,
amuHOrpynmy. JlelicTBue Ha TaJOr€HIPOU3BOJHBIE BOJHOTO W CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoaelcTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTne 0 METAJNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3oBanue
raJIOTEHIIPOM3BOJHBIX  YIJIEBOAOPOJOB B OBITY, TEXHUKE U IpU CHUHTE3E
OpPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUI:
u3ydeHrne (PU3MUECKUX CBOMCTB YIJIEBOJOPOJOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHBIX KiIaccoB (0OecuBEUYMBAHUE OPOMHON WM
VMOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajaus, B3aWMOJCHCTBHE aleTUIICHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriepoja M BOJOPOJAa B OpPraHUYECKUX BELIECTBAX, IOJyYEHHE 3STHIIEHA H
U3y4YEeHHE €ro CBOWCTB, O3HaKoMiieHHEe ¢ Kosuekuusmu «Hedte» u «Yromey, ¢
oOpa3uamMu IUIACTMAcC, KaydyyKOB U DPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YTJIEBOJOPOIOB U FaJION€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoacoaepxanimue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpOEHHE MOJIEKYJ (Ha MpUMepe
MeTaHoJa W 3TaHosa). ['oMosiornueckuil psn, oOmas Qopmyna, U30MeEpHUs,
HOMEHKJIaTypa U Kilaccuukaimus. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHble CBS3M MEXIAy MOJIEKYyJIaMH CIUPTOB.
XHWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHs, JAETUAPATALMH, OKHUCIECHHS,
B3aUMOJICCTBUE C  OpPraHUYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuyst Ha OJHOATOMHBIE CIIUPTHL. J[elcTBUE ITaHOJIAa U METAaHOJIA
Ha opraHu3M uesioBeka. CrocoObl NOJY4YEHUS U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3omepus. OCOOEHHOCTH (U3UIECKUX U
XUMHYECKUX CBOMCTB.

MHOroaroMHele CHOUPTHl — JITWICHIIUKONb W IiHnepuH. Dusndeckue U
XUMHUYECKHE CBOMCTBA: PEAKLMHU 3aMELICHNS, B3aUMOJIECUCTBUE C OPraHUYeCKUMHU
U HEOPraHMYECKHMMH KHCJIOTaMH, KA4eCTBEHHAs peakuus Ha MHOTOaTOMHbIE
cnupthl. [IpencraBnenne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. C(CrnocoObl NOMy4YeHUST U [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@eHos. CTpoeHHME MOJEKYNBl, B3aMMHOE BIIHASHHUE TUIAPOKCOTPYIIIBI U
OenzonpHOTO sapa. Pusmyeckue cBorcTBa (PeHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (penona. KauecTBennsie peakuuu Ha (¢GeHosl. TOKCHYHOCTH (heHoua.
Crioco6b1 monmyuenwus u mpuMenenne Genomna. derondopmanbaeruaHas cMoa.

KapOonunbHble COETUHEHHS — albIETHIbI U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIIibl. ['oMonorndyeckue psijpl ajibJIeTHAOB M KETOHOB, 00Ias
dbopmyna, uzoMepusi U HOMeHKJIaTypa. Du3HUEeCKUe CBOWCTBA albJIETUIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBA  @IbJIETUAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albAern0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJIETUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE albJETH]I0B U KETOHOB.

OOHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepust u HOMeHkarypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX MpPEIENbHBIX KapOOHOBBIX KHCIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepuPUKALNKM, PEAKIUU C YYaCTUEM YIJIEBOJOPOJHOTO paauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KUCHOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMICTB HEMpEACNbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApPOOHOBBIX KHUCHOT. IlpencTaButenu BhICIINX
KapOOHOBBIX KHUCJIOT: CTEapuHOBas, MaJbMUTHUHOBAS, OJICUHOBAS, JUHOJEBAS,
JuHONIeH08as KUciaoThl. CriocoObl MOTy4YeHUs U TPUMEHEHNE KapOOHOBBIX KUCTIOT.

Crnoxusie »¢upsl. ['omonoruueckuii psin, obmas (opmyrna, uzoMepus u
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, pundecKkue 1 XMMUYECKHUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1enoyHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENEIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpI1a KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBHE.

OO61mas xapaktepuctuka yriaeBoaoB. Knaccudukaius yrieBoaoB (MOHO-, Tu-
U nojucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTO3a, rajgakrosa, pubosa,
ne3okcupubo3a. dusznueckue CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U AJIbAETUIHON
IPYII, CIOMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYEHUE B JKU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajbT03a U
JakTo3a. BoccraHaBnMBaMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxmad,
NIMKOT€H M 1esunoiio3a. CTpoeHue MaKpOMOJEKYJd Kpaxmalia, IJIMKOT€Ha H
HEJUTI0103bl.  PU3MYECKHE CBOMCTBA Kpaxmaia M UEJUIK0JI03bl. XHUMHYECKHUE
CBOWCTBA KpaxMmalla: TMIpOJIN3, KAaYECTBEHHAs peakuus C HOJOM. XHUMHUYECKHE
CBOMCTBa IIJUTIONO3bI: THIPOJINU3, MOJydeHHe >PUpoB 1enono3bl. [loHstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN IIENK).



DKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJI€, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO COUPTA B AJIBAECTHJ HA PACKAJEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiiusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha albAeruibl (C TUIPOKCUAOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHupThl U
benonb, «KapooHoBbie KUCIOTHL. Cll0KHBIE 3(UPBD.

A3o0Tcoaep:kaliue OpraHn4ecKue coeJuHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMUHOB:
anudaTUyeckue M apoMaTHUECKHE; TIEepBUYHbIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moliekys, oOmas (popmyia, u3oMepus, HOMEHKJIATypa U (HU3NUYECKUe
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE INEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3auMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWwiMHA. KadecTBeHHBIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIydeHUs] W TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHunmmHA U3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKHCIOT.
XWMHYECKHE CBOMCTBA AaMHHOKHCIOT KaK aM(OTEpHBIX  OPTaHHUYECKUX
COCIMHECHHM, pEeaKIusl TMOJUKOHACHCAINN, OOpa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB: THIPOJW3, ICHATYpaIlus,
KaueCTBEHHbIC PEAKIIUU HA OEJIKHU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JeHATypalusi OEJKOB NpU HarpeBaHUU, I[BETHHIC
peakuuu Ha O€JIKM, peIlIeHHWe SKCHePUMEHTAIbHBIX 3aJad MO0 TeMaMm
«A3zoTcoaepxamue OPTraHUYECKUE COCJIMHEHUSD) u «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BricokoOMOJIeKYJISIPHBIE COCIUHEHMUS.

OCHOBHBIE TOHSTUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSS MOJIEKYJISpHAs



Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAMHEHUN —
NOJIMMEPHU3ALUs U MOJUKOHAEH AL

[TomumepHble wmatepuainsl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOJI, MOIUMETHIMETAKPWIAT, MOJUKaApOOHATHI,
noJIMdTUIIEHTEpePTaatT). Y TUiInU3anus u nepepadoTka MiacTUKa.

DnacTomepsl: HaTypaJIbHbII KayuyK, CUHTETHUYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonoxkHna: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tonmumepsl CIEUHUAIBHOTO Ha3HA4YEHUs (Teduion, KeBJap,
3IIEKTPONPOBOIALINE MTOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

DKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpAICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHUE DJKCIIEPUMEHTAJbHBIX 3adady 1o Teme «Pacno3HaBaHue
IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxzaenne MonekymnsapHOW (GOpMyJIbI OPraHUYECKOTO COEIUHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (pOpMYJIBI OPraHMYECKOr0 COEIWHEHHS 1o Macce (00bEMYy)
NPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakuu W/WIUM WCXOMHBIX BEIIECTB, YCTAHOBICHHWE CTPYKTYPHOU (HOPMYJIBI
OpraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB HWJIM CIIOCOOOB
MOJYYEHHUSI, OINMpPENECICHUE JO0JM BBIXOJA MPOAYKTA PEAKLHMH OT TEOPETHUUYECKU
BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTaHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX TOHATHUWA, TaK W MOHSATUM, NPHUHATBIX B OTAEJIBHBIX MpPEIAMETaX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE TIOHATHA: SIBICHUE, HAYYHBIA (haKT, TUIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccupukanus, HaONIOJACHUE, H3MEPEHHE,
DKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usuka: Marepus, aroM, DdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (PU3WYECKUE BEIUYWHBI, CIUHHIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorusi: kierka, opraHu3M, OJKOocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OpPOKEHHE,



doTocuHTE3, IbIXaHWE, OEJKW, YTICBOIBI, JKUPHI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIAEMbIE, TOTUTUBO.

TexHomorus: MNUIIEBBIE TPOIAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKAS XUMUA

Teoperuyeckre 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siaep. XUMuUdeckuid anemeHTt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHMCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMU4eCKUX JIEMEHTOB (S-, p-,
d-, f-smementsl). PacmpeneneHue dIEKTPOHOB TI0 AaTOMHBIM  OpPOHTAJISIM.
DneKTpOoHHBIC KOH(DHUTYypaIK aTOMOB 3JIEMEHTOB MTEPBOTO—YETBEPTOTO MIEPHOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, DJIEKTPOHHBIC KOH(UTYpariii MOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
JI.A. MenneneeBa. CBsi3b NepHOAUYECKOTO 3aKoHA U Ileproandeckoil CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEM CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoAaM. 3HayeHUe
nepuoauueckoro 3akona /.M. Menneneena.

XuMH4YECKasi CBS3b. BHUIBI XMMWYECKOM CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTayuindeckas. MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. JHEPIrus U AJIMHA CBsA3U. [10nspHOCTH, HAITPABIEHHOCTD U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBszu. BogoponHas CBs3b.
MexMONEKYISIPHbIE B3aUMOIECHUCTBUS.

BajleHTHOCTP M BaJ€HTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHHEM (Ha MpUMEpe COEAUHEHU
AJIIEMEHTOB BTOPOT'O MEPUOa).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUM.
[IoHATHE O KOOPAMHALMOHHOW XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTpOCHMS.  TuIibl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHHUA KOHUEHTPALMH PACTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelmennsie n
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
HAa3BaHMs OTIEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakinii B HEOPraHMYECKOW U OpPTaHUYEeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpAIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusix. TemnoBble 3((PEeKTh XUMUUYECKUX PEaKIUu.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsie peakuuu. Katanus n katanm3aTopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUYecKoe paBHOBecre. KoHcTanTa
XUMUYECKOr0 paBHOBecHs. (DaKTOpbI, BIMAKOLIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJIECHUE U KOHIIEHTPALMU BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnektponutuueckas aucconanus. CuibHble U CJIa0ble  AJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpela BOIHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpalbHasd,
niesioyHas. Bomoponneiii nokaszarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOr0 OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCJIEHUS.
OKuCIUTEN, W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxueiilie OKUCIUTENTW W BOCCTAHOBUTENU. MeTOA 3JIEKTPOHHOTO OanaHca.
DNEeKTpOJIN3 pacTBOPOB M PACILJIABOB BELLECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
pa3ioKEHHE TNEPOKCHIA BOAOPOJA B TMPUCYTCTBUM KaTalu3aTropa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE peaKIMii MIOHHOTO 0OMEHa, OIpeesIeHHUe
Cpedpl pacTBOPOB C TMOMOIIBID HWHAMKATOPOB, M3YUYEHUE BIUSHUS PA3TUUHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid CUCTEME  XUMHYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOeHHUs WX aToMOB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJUTOTPOIUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOa, CEpPHI,
docdopa u yraeposaa).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHUYECKHE CBOMCTBA: PEAKIUU C
METAJUIaMHd W HEMETaJJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIOpupsl.
TOnIMBHBIE DIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MONy4eHUs, PU3NYECKUE U
XMMHUYECKUE CBOMCTBA. | alloreHOBOAOPOIbl. BaxkHeWMe KUCIOPOACOACPIKAIIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHHUS
rajioreHoB. [[puMeHeHne raloreHoB U UX COEAUHEHUN.



Kucnopon, o3on. JlabopaTopHble M TPOMBINLIIEHHBIE CIOCOOBI MONTYYCHUS
kuciopoaa. @uU3NYecCKUe U XMMUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUIBI.

Cepa. Haxoxzaenue B mpupoie, CIOCOObI MONy4YeHUS, (PU3HUECKHE WU
xummudeckue cBoictBa. CepoBogopona, cyiabbuasl. Oxcupn cepbi(IV), oxcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenue cepol U €€ COeTMHEHHM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdydeHus, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHaK, HUTpUAbl. OKCHABI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue a3ora
U €r0 COeAMHEHUN. A30THBIE YOOPEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UIECKUE U
xumuueckue cBorictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yaoOpeHus.

Yrnepoa, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPONMHBIE  MOIU(HUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriaepona(ll), oxcun yraepona(IV), yrompHas kuciora u eé
coJid. AKTUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYyOKHU. [IprMeHeHne mMpOCThIX BEMIECTB, 0OPa30BAHHBIX YTIEPOJIOM, U €ro
COEIUHEHHN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, (Gu3M4ecKue u
xummudeckue cporcta. Oxcua kpeMHus(IV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHue KpeMHUs U ero coennHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tomoxenne metamioB B [leprnoandeckoil cUCTEME XMMUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX OO0O0JIOYEK aToMOB MeTauioB. OOmue
¢dbusnyeckue cBolicTBa MeTauioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUUYECKUNH psAl HampspDkeHuid metauioB.  OOmme  crnocoObl
HOJIyYEHUS METAJIJIOB: TUAPOMETAILTYPrusl, MUPOMETAITYPrusi,
anekrpometaiutyprus. [lonarue o koppo3uu MetamioB. CrocoObl 3aluThl OT
KOPPO3UHU.

O6mast xapakrepuctuka MeramioB [A-rpynmnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHToB. Hartpwii u kamuii: momydeHue, (Qusudyeckue w
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoandeckoit CUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJblMi: mosydeHue, (U3MYEeCKue u
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
JKé€cTKoCcTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.



ATOMUHMI: TTOTy4YeHne, Pu3ndeckne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIEeCTBA W €ro coennHeHud. AmQoTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI AITFOMUHHSL.

OO6mass  XapakTepucTHKa MeTauioB 1oOouHblx mnoarpynn  (b-rpymnm)
[leproauyeckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKkue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. Okcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHre u npuMeHeHne Xpoma.

@u3znyeckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIIbI,
ruapokcuabl u conu xeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUE xene3a
U €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHeHui. [lomyuenue u
MPUMEHEHUE MEJU U €€ COCAUHEHUM.

[[uak: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U THAPOKCHUAA IIMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA U €r0 COCINHECHUI.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEIIECTB W HX MPEBpACHUN:
u3ydeHue oOpaslloB HEMETAIOB, TOpeHHe cepbl, docdopa, xene3a, MarHus B
KHUCJIOPOJE, HM3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIEUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA M eje3a C PacTBOpPAMH KHCIOT U
1e04Yeld, KaueCTBEHHbIE PEAKI[MM Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
W KaTUOHBI METAJUIOB, B3aUMOJICHCTBUE THUIAPOKCUIOB AIOMUHHUS U IHUHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«T"anorens», «Cepa u €€ coenuHeHUs», «A30T U (Hochop U UX COECTUHEHU,
«MeTamibl TJIaBHBIX MOArPYI», «MeTaaibl MOOOYHBIX TOATPYIID.

XuMHS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAax II03HAHWA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUS.
HayuHble npuHIMIBI OpraHu3auuyu XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BAKHEUININX BEIIECTB (HA MpUMEpPE MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [IpomMbINIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIJIABOB. XMMHMUYECKOE 3arpsi3HCHUE OKPYKAIOIIEW CpPeAbl U €ro IOCIEACTBHUS.
Ponp xumuu B oGecriedeHuu 3HepreTHYecKoil 0€30MacHOCTH.

Xumus MW 3I0pOBbe UesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MIpenapaToB. Poib XUMUU B Pa3BUTUU MEAUIUHBI.



XVMUS THUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBku. Poib xumuu B
o0ecrneyeHny MUIIeBON O€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. boitoBas xummus. [IpaBuia
0€30M1acHOr0 MCMOJIb30BAaHUS IIPErnapaToB OBITOBOM XHWMUM B IOBCEAHEBHOM
KU3HU.

XHUMHSI B CTPOUTEIBCTBE: BAKHEWILNE CTPOUTEIbHBIE MaTepHUalIbl (LIEMEHT,
OCTOH).

XuMus B celNbCKOM X03s1iicTBe. OpraHuyYecKrue U MUHEpaJIbHbIE YIOOPEHMSL.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepuasbl, KPACKH, CTEKIIO, KEpaMHKa.
Marepuains! 11 31eKTpoHUKU. HanoTexHOMOrMM.

Pacuérnbie 3anaum.

Pacuérel: mMaccel BemecTBa Wi 00bEMA ra3oB 10 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIK O0BEMY OJHOIO W3 YYACTBYIOLIUMX B PEAKLMU BEIIECTB,
Maccel (00bEMaA, KOJIMYECTBA BEIIECTBA) IMPOAYKTOB pEAKLUU, €CIM OAHO U3
BEIIECTB HMMEET MpHUMeCH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuy, €CIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpa C ONPEAEIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOU
KOHLIEHTpalMy BELIECTBA B PAcTBOpPE, JOJU BBIXOJA NPOAYKTAa PEAKUUU OT
TEOPETHUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peamu3anuss  MeXNpeaIMETHBIX  CBsI3ed NOpPU  HM3yYEHHMH OOIed U
HEOPraHWYeCKOM XUMHUH B 11 Kiacce OCyHIECTBIAETCS 4epe3 MCIIONIb30BAaHUE KaK
OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U MOHATHUH, NPUHATHIX B OTAEJIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHbIE IOHATHA: SIBICHUE, HAYYHBIN (aKT, TUIOTE3a,
TEOpusi, 3aKOH, aHaJU3, CUHTE3, KJIacCH(pHUKAIUs, MePUOAUYHOCTb, HAOIIOIEHUE,
U3MEPEHHUE, DIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

@dusnka: Marepus, MHKPOMHp, MaKpOMHp, aTOM, 3JJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, HU30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUYECKUN YPOBEHb,
BEILIECTBO, TEIO, OOBEM, arperaTHOE COCTOSIHUE BEIECTBAa, HWJCAJIbHBIA ras,
duznyecKkue BeIMYNHBI, €AMHULIBI H3MEPEHHU, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opranusm, 3Kkocucrema, ouocgepa, MeTadoInu3M, MaKpo-
U MHUKPODJIEMEHTBI, OETIKU, )KUPBI, YIJIEBOAbI, HYKJIEHHOBBIE KUCIIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U IOTOK YHEPTUM B IKOCHCTEMAX.

['eorpadusi: MuHEpanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMbIe, TOTLTUBO,
pecypcesl.

TexHonorus: XuMHU4YecKass IPOMBIIUICHHOCTb, METAJULyPIUs, CTPOUTEIIbHbBIE
MaTepHallbl, CEIbCKOX03IMCTBEHHOE MPOU3BOICTBO, MHUILIEBAs MPOMBIIIECHHOCTD,
dapmaneBTUUECKas ITPOMBIIUIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX



npeuaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPHUAJIOB, OJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNUA
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JIMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIUME: OCO3HAHUE
00yJarommMuUCS POCCUUCKOW TpaXITaHCKOW HWACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATMYME MOTHUBALIMU K
00y4eHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOyYarouMxcsi PyKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU U HOPMaMU T[OBEJEHHUS;, HaIU4Ue
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH LIETU U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pE3yJIbTaThl OCBOCHUA IpeaMeTa «XUMHUSD  OTPAKAIOT
c(hOpMUPOBAHHOCTb OMBITA [MO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarommxcs B Ipolecce peaim3ali o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIndHOCTHBIE peE3yJIbTaTBl OCBOCHUA IpeaMeTa «XUMHUSD)»  OTPAXKaAIOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
oOyyarommxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBQXXEHUSI K 3aKOHY U IIPABOIIOPSIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTA IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4Y€OHBIX W MO3HABATENIBHBIX 3a7a4, BHITIOJIHCHUH
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUIOKEHUSI XWMHHM, OCO3HAaHHUS TOTO, YTO JaHHbIE HAYKH €CThb PE3yJbTar
JUTMTENIbHBIX ~ HAONMIOJEHNN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHBOB B TOJYYEHHH M TOCIEIYIOIIEM
aHaim3e HHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOU
XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIIEICTBHIA
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NMOHMMAaHUSA I[IEHHOCTEeH 3I0poBOro ® Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOMIOACHMsT TpaBWJI OE30MacHOr0 OOpalleHUs] C BELIECTBAaMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYIOBOM JAEATEIBHOCTH;

NMOHMMAaHUSA [[EHHOCTH TIPaBWJI HWHAMBHIYyAJIBHOTO H  KOJUIGKTHBHOTO
0€30I1acHOTO MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3IOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHHS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BaTEIbCKOM
JeSTEIIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JIPYTrUX BHIAX
JIESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpEIIEHUH NPAKTHUYECKUX 3a1ad
COIMATTLHOW HAIPABIIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTHUECKOMY HM3YUYCHHIO MPOPECCHI Pa3TUIHOTO PO/a, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYJLy, JIOASIM Tpyla U pe3yibTaTaM TPYJOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TPACKTOPHH
oOpazoBanus, Oynaymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpebHOCTEeH 00111eCTBa;

6) 3K0/10rMYecKOro0 BOCIMTAHHUS:

DKOJIOTHYECKU IIEIeCO00Pa3HOr0 OTHOMICHUS K MPHPOJE KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HH Ha 3eMIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa O3KOJOTHYECKHX MPOOJieM, BIHSHUS
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPeibl;



OCO3HAaHUSA HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUH XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEI OKPYKAIOLIEH
NPUPOIHON cpelie, YMEHHUS MPOTHO3UPOBATh HEOJIArOMpPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATH HUX;

HaJM4yusl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIIEHUSI, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUICOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpECTaBICHUS] 00 OKPYXKAIOUIeM MHUpPE Kak O €JUHCTBE IMPUPOJbI U YEIOBEKa, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOW 3HAYUMOCTH XHMHHM JUISI  COBPEMEHHOMU
UMBHJIM3ALMK: B €€ T'yMaHUCTUYECKOM HAIpPaBJIEHHOCTH M BaXHOM pPOJU B
CO3aHUM HOBOW 0a3bl MaTepuaibHOM KyJIbTYypbl, B PELUICHUH TJI0OATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00€CIIeUeHUN
YCJIOBUM YCHENIHOTO TPY/Aa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaXKIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUSA CYLIHOCTH METOJOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BATh
noJiy4aeMble 3HaHUS JJIs aHajIu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS JIeJaTh 000CHOBAHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS JaHHBIX C LENbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3lIMUHbIX cepax MpopecCuoHaIbHON
NEeATEIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MerarnpeamMeTHbIE pe3yJIbTaThl OCBOEHUSI MPOTPAMMBI 110 XMMUU Ha YpOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroIIMXCs
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIusl, SBJICHUE,
npoliecc, CUCTEMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIE0BaHNE, HAOIIOICHUE, U3BMEPEHUE, IKCIIEPUMEHT U APYTHUE);

yHUBEpCaIbHBbIC YueOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHEBIE), o0ecrneunBaroIme dbopmupoBanue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COLIMATBHON KOMIIETEHIIUU 00YYaroInXCs;
CHOCOOHOCTh 00yyYaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W yHUBEPCAIbHBIC YUEOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU M  PETYJISTHBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCATIbHbIE YUeOHbI€ JeliCTBUS

1) 0a30Bble JIOrHYecKHUE TeMCTBHS:

CaMOCTOSITENIbHO  (OpMyIHMpOBaTH U aKTyallu3UpoBaTh  IpodiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IeNM JIEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHUS, COOTHOCHTD PE3YJIbTATHI JESTEILHOCTH C TTOCTABICHHBIMHU EJISIMH;

UCTIONIb30BaTh TPU OCBOCHHWM 3HAHUW TPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIC MPU3HAKA TOHITHI W YCTAaHABIMBATH MX B3aWMMOCBS3b,
WCITOJIP30BATh COOTBETCTBYIONINE TTOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIIN;

yCTaHABIWBATh TMPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKIAYy HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXKACHHUsS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B paccMaTpHUBaEMBbIX
SIBICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS MCIIOIh3yEMbIE B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MOJICIIBHBIE TTPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmysa, ypaBHEHHE XHWMHUYECKOU



peaKknuu — TPU PENICHUH Y4YEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIbHBIC TIPEICTABICHUS VISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJE€Th OCHOBAMU METOJIOB HAYyYHOT'O MO3HAHHWS BEIIECTB M XWMHUYECKHX
pEeaKUunii;

dbopMyIUpPOBAThH MENU U 33191 UCCIIETOBAHMS, HCTIOIB30BaTh MMOCTABIICHHEIC
U CaMOCTOSATENBLHO C(OPMYJIHpPOBAHHBIE BOMPOCHl B KAayeCTBE HWHCTPYMEHTa
MO3HAHUS U OCHOBBI JJIsI (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
npoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBaTH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHNUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O TIPOJICTAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
NESATETLHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pa3InyHbIX
METO/IOB IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(opMmanuu (Hay4IHO-
NoMyJisipHasi JIUTEparypa XUMHUYECKOTO COJEP)KaHUsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHANM3UPOBAaTh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HopMm
IpE/ICTaBICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEYNBOCTH;

dbopMyIUpPOBATh 3aMPOCHl W MPUMEHSATH PA3JIMYHBIE METOJNBI MPU MOUCKE U
oTOope wuHOpPMaMK, HEOOXOJAUMOM Ui BBIMOJHEHHS Y4eOHBIX 3ajad
OnpeNeEHHOrO THUIIA;

mpuoOpeTaTh OIBIT KCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOMpATh  ONTUMAaJIbHYI0  (OpMYy  MpeACTaBICHUS
uHopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMend: TMPUMEHATh MEXNpeaMeTHbie (pusnueckne wu
MaTeMaTHUYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKITaeMOM TEMBI B XOJI€ THAJIOTA U/WITN
JMCKYCCHH, BEICKA3bIBaTh HIeH, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEIOKEHHOMN 3a1a4H;

BBICTYNATh C Mpe3eHTAlMell pe3yJbTaTOB IO3HABATEIBHOU JAESTEIbHOCTH,
NOJIyYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BBIIOJHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThI MO MCCIIEJOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, peaau3alui y4eOHOTro IpoeKTa, U (OpMYIUPOBATH BHIBOBI
0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTIACOBAHMS TMO3UIIMHA B
XoJ1e 00CyKIeHHUSI 1 0OOMEHA MHEHUSIMH.

PerynasiTuBHbIE YHMBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITEJIbHO IUITAHUPOBaTh W OCYLIECTBIIATH CBOK IO3HABATEIbHYIO
NEeATEIbHOCTh, ONpenesis €€ Lead W 3aJadyd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii  ajiroput™m ACHCTBUN mpu
BBINIOJIHEHUHM YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajay, BbBIOMpaTh HauOoliee
3p(dEeKTUBHBIA CMOCOO MX peHIeHHS C YYETOM IMOJy4YeHHsS HOBBIX 3HAHUHM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIATh CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOLICHKU.

ITPEAMETHBIE PE3YJ/IBTATDBI

ITpenmMeTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl 0 XMMUU Ha yIiIyOJaEéHHOM
YpPOBHE Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHMs BKIIIOYAIOT CHELMPUUECKUE
JUIsl y4eOHOro npeaMeTa « XMMUs» Hay4dHble 3HAHUS, YMEHUS U CLIOCOOBI IEHCTBUIMA
10 OCBOEHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUI, BUIBI ACSITEIbHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHWW B Pa3IMYHBIX Y4YEOHBIX
CUTyalUsX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHEN. B
IpOrpaMMe II0 XUMHM NPEAMETHBIE PE3YyJIbTAaThl MPEICTABIEHB IO TOJIaM
WU3YUYCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUSD»
OTPAXKAKOT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUI: O MECT€ M 3HAYEHMH OPTraHUYeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHHUU YCTONYMBOIO
pa3BUTHUS YEIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMoHAILHOTO
MPUPOOTIOIL30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS MU OOIIEH KyJIbTYpPbI
YelioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHOMU CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIe OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMma, THOpUIu3alMs aTOMHBIX opOuTaned, HWOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbie (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TeoMeTpuyeckas,
ONTHYECKasi), M30MEpbl, TOMOJIOTMUECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCIIOPOJ- M a30TCOJEPKAIINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, IMOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCAMHCHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalIEHUs] DHEPrUM TMPU XUMHUYECKHX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUW, MUPOBO33PECHUECKHE 3HAHWS, JICKAITUE B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYECKUX SBJICHUA, MPECTABICHUS
0 MEXaHU3MaX XHMHUYECKUX pPEaKluui, TepMOAMHAMUYECKUX W KHUHETUYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3AUMHOM BJIMSHUU aTOMOB M I'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM B Me30MepHbIi 3ddekTol, opueHTanThl [ u 11 pona);
(baKkTOIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYyYEHWH U OE30MacHOM
WCITOJIb30BAHUU BAXKHEWINNX OPTaHWYECKUX BEIIECTB B OBITY W TMPAKTHYCCKOU
NEATEIbHOCTH  4eJoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOM3BOJICTBA (Ha MpUMEpPE IPOU3BOICTBA METAHOIIA, TEPEepadbOTKH HEDTH);

c(hOPMHUPOBAHHOCTh YMEHUWM: BBISBIATh XapaKTEPHBIC MPU3HAKU TOHSITHH,
yCTaHaBIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHATHS TPH
OTIMCaHUM COCTaBa, CTPOCHHS M CBOMCTB OPTaHMYECKUX COSTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XMMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AJIIEKTPOHHOIO 0OalaHca »dTUX peakluil, peakiii HOHHOro OOMeHa MyTEM
COCTaBJICHUS MX TMOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI,



U3rOTaBIMBATh MOJAEIIA MOJIEKYJ OPTraHWYECKHX BEIIECTB ISl WILTIOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpMHUPOBAHHOCTh YMEHH: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YUYCHHBIX
OpPraHMYECKHUX BEIIECTB IO KX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
Homenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJIsI OTIAEIbHBIX
NPEACTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIIEH, TOJIYOJ, INIMLEPUH,
ATWJICHIJIMKOIb, (eHOoNl, (opManblIerui, aueTaabIeruj, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACJIOTa, CTEAPUHOBAsI, OJIEMHOBASI, MAJIBMUTUHOBAS KHUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWUJIMH, TUBUHWII, U30IPEH, XJIOPOMPEH,
CTUPOJ U IpyTHUE);

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYECKUX COCJAMHEHUSIX (KOBAJEHTHAsT W HWOHHAas CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsicHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nyeckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIUKJIOAJIKAHOB, AJIKEHOB, AJIKAIUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YTIJIEBOAOPOJIOB, CIUPTOB, aJbIEIHJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yTJIEeBOAOB (MOHO-, AM- W TOJIMCAXapHUIIOB),
WUIKOCTPUPOBAaTh ~ TE€HETUYECKYK)  CBSA3b  MEXKAY HUMH  yPaBHEHHUSIMHU
COOTBETCTBYIOIIMX XHUMHUYECKHUX PEAKIHI C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPXKAATh HAa KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KpPaTHOCTH Y THIIa KOBAJIEHTHOU CBSI3U (G- U M-CBA3M), B3AUMHOIO BIMSHHS aTOMOB
Y TPy aTOMOB B MOJIEKYJaX;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKHU YIIIEBOJAOPOJHOTO
ceipbsi  (HeTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOTYKTOB NEepepadOTKU;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHUsS — HAONIOICHNHU, U3MEPEHUHU, MOJICTUPOBAHUY, IKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD YMEHUS PUMEHSTh OCHOBHBIE onepauuu
MBICIIUTENILHON JESTENbHOCTH — aHajdu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3AlUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3yUYEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MNOHATHUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAHHOTO TOHUMAaHUS CYIIHOCTH MATEpUAJBLHOTO E€JUHCTBA MHUPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS 1O OPraHUYECKOW XUMHUU Il OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKUIUU C HUCIOIb30BaHUEM (PU3UYECKHUX
BEMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XaPaAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMUYECKOU
dbopMyIIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
IPOYyKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBAThH
C TIO3WIUKA  DKOJOTUYECKOHW  O€30MacHOCTH  TIOCHEACTBUS  OBITOBOW U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS /ISl IPUHSTUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YUYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJAOB pA3IUYHBIX KJIACCOB U
KHUCJIOPOACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTATbHBIX
3a/lad MO PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHUEM MPABUII
0e30macHoro OOpalleHus ¢ BEIIeCTBAMU U JIaOOpPaTOPHBIM O00OPYyIOBaHUEM,
dbopMynUpOBaTh I€Nh HWCCIACAOBAHUS, MPEACTABIATh B Pa3nudHON (popme
pEe3yJbTaThl SKCIEPUMEHTA, AHATIM3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJo/1aTh MpaBUiia HKOJOTHYECKU 11€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYAOBOU JEATEIBHOCTH B IIEISX COXPAHEHHUSI CBOETO 3/I0POBBS, OKPY KaloIIen
IIPUPOIHON CPEIbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOr0 JCHCTBHUSI HA KUBBIC OPraHU3MBI
ONPENEIEHHBIX OPraHMYECKUX BEIIECTB, IOHMMAas cMbIci noka3aresns [IJIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHUS! OPraHUYEeCKUX BEIECTB B
MPOMBIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHH: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMHUYECKON MH(GOpMAIIMKU B Pa3TUYHbIX UCTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYIO0 MH(OpMaIIo, epepadbaThiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHO 3a1a4eid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XUMUSD OTPaXkKaloT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEpUaTLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE U 3HAYCHHUHU
XUMHUH B CHUCTEME €CTECTBEHHBIX HayK W €€ poJM B OOECIEYEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W TMHIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepHalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUH PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOTHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAOIIUE TIOHATHUS — XUMHUYECKUW DBJIEMEHT, aroM, SJIpO aToMma,
M30TOTIBI, IJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaN, OCHOBHOE U
BO30YXKIIEHHOE COCTOSIHMSI aTOMa, TUOpHAM3aIus aTOMHBIX OpOuTajnei, WOH,
MOJIEKYJa, B&JIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIEHUS,
XUMHUYECKass CBs3b (KOBAJIEHTHAas, WOHHAs, MeETajuInyecKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PpEIIETKA, XUMHUYECKAsl peakuus, pacTBOP, JJIEKTPOIUTHI,
HERJIEKTPOJUTHI, DJIEKTPOJUTUYECKAs JMCCOLMAIUSA, CTENEeHb JUCCOLMALINH,
BOJOPOJIHBI TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIh, TEIIOBOW d(]dekT
XUMHYECKON peaKkuu, CKOPOCTh XUMHUYECKON pEaKlMi, XUMUYECKOE PABHOBECHUE;
TEOPUM MU 3aKOHBI (TEOPHS SIIEKTPOIUTHUUECKOW IHUCCOLMAlMU, MEPUOINYECKUNA
3akoH [[.1. MeHnneneeBa, 3aKOH COXpaHEHUSI MACChI BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAILECHUS] SHEPTUU NPU XUMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JEKaIME B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMECHHBIC
MPEACTABICHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiui, TEepMOJMHAMUYECKMX M KUHETUYECKUX 3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CUCTEMAX;
(bakToJOrMyecKue CBEACHHUS O CBOMICTBAX, COCTaBe, MOJYYEHUHU U O€30MacCHOM
WCITOJIP30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATETPHOCTH  YeJOBeKa, OOMmMX  HAYYHBIX  NPUHIUIAX  XHMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTE€pHbIE MPU3HAKU TMOHSITHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
ONUCAaHUK HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAHHOCTh yYMEHUS HCIOJIb30BaTh XUMHYECKYH) CHUMBOJIMKY JIJIS
cocTaBieHus (HOpPMYyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEaKIIHH,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEISATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMYecKas, BOJOPOJAHAs), THUI KPUCTAUNIMYECKON PEHETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOM CBSI3M U THUMA KPUCTAIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOpMUPOBAHHOCTh  YMEHUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUHU IO PA3JIMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTENEHEN OKHUCJIEHUS »JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajiu3aropa H
JPYTHE); CAMOCTOSITEIPHO BEIOMPATh OCHOBAHUS U KPUTEPHUH TS KiIacCU(PUKAITNA
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAUUECKOro 3aKoHa /.
N. MeHnneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOTO—YETBEPTOIO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI J.. Menaeneena, HCTIOJIB3YS MOHSTHUA
«QHEPreTUUYECKUE YPOBHU», «IHEPreTUUYECKHE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO3OYXIEHHOE HHEPTETUYECKUE COCTOSIHHUS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coeluHEeHUW 10 mnepuomam U rpynmnaMm Ilepuoguueckon cucremsr JI. H.
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPECTBOM COCTABJICHUS SJEKTPOHHOTO OasiaHca
TUX PEAKIUH; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHUS HX MOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  yPaBHEHWHW;  pEaKkUMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHMUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTECKAHUS
XAMHUYECKUX PEAKIUU C YYETOM KX DHEPreTUUYECKHX XapaKTEPUCTHUK, XapakTep
VW3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEaKIMd B 3aBUCHUMOCTA OT Pa3JIUYHBIX
(bakTOpOB, a TaK)KE XapaKkTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jencTBuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeKAIKE B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,
o01Me Hay4dHble TMPUHIMIBEI XUMHUYECKHX TPOU3BOJACTB; I€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb3A;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMIOICHNE, W3MEPEHHE, MOJEINPOBAHUE,
AKCTIIEPUMEHT (peajbHbI U MBICJICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSATh 3TU 3HAHUS NIPU SKCIIEPUMEHTATIBHOM HUCCJIEAOBAHUU BEIIECTB
U s OOBSICHEHUS XUMHUYECKUX SBJICHHH, WMEIOIMHUX MECTO B TMPUPOJE,
MMPAKTUYECKOMN JIEATETBHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHSTUSAMHU U TIPEJICTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee 0CO3HAHHOTO TOHUMAHMS MaTEPUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSPHASI KOHLECHTPALUSI»;
Macchl BEIECTBAa WM 00BhEMA rasza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOUIMX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peakuuu; 3HAYEHUs] BOJOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT M IIEJIOYEH C
M3BECTHON CTEMEHBIO AUCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBAa BEIIECTBA)
MPOAYKTA PEAKLMU, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OTIPEICIEHHON MacCOBOM J10Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); NIOJIM BBIXOAA MPOAYKTa peakiuu; OOBEMHBIX OTHOIIECHUU
rasos;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENHHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIepUMEHT  (TpOoBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKACHNE KAYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACTICHUE
Cpelbl PAcTBOPOB BEIIECTB C MOMONIBIO HWHIUKATOPOB, HM3YUYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PpEaKIMu, PEIICHHUE
SKCHEPUMEHTANbHBIX 3afa4 1o Temam «Metawibey u  «Hemeramis») ¢
coOJIIoZIcHueM MpaBui 0€301acHOro0 oOpaleHus C BeleCTBaMU U JIabOpaTOPHBIM
obopynoBanueM, GOpPMYJIHMpPOBAaTH 1I€JIb  HMCCIEAOBAHUS, NPEACTaBIATh B
paznuuHOi dopMe pe3ysbTaThl SKCIEPUMEHTa, aHAJIU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUI: COOTIOIATh MPABIIIA TTOIH30BAHUS XUMUYECKON
nocyol u jgabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAMU B
COOTBETCTBHUU C HWHCTPYKIIUSMU TIO BBITOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTr0 TMOBEAEHUS B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbs, OKPYKAIOIIEH MPUPOTHON
cpedabl U JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'0 JIEUCTBUSI HA JKUBBIE OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, OHMMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH ILI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIIMKU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JAUTEepaTypa, CpecTBa MaccoBoil uHpopMaluu, UHTEpHET U ApyTue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaIuio, mepepadaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosauyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabnbie IIpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XMMHUU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHUS OPraHUYeCKuX coenruHeHut A. M. 20 0 0
byTtneposa
Hroro no pazneny 20
Pa3znen 2. YrieBoaopoanbl
IIpenenapHBIe YIIIEBOAOPOILI — aJIKaHBbI,
2.1 PR YHICEOAOPOL 14 1 0
LUKJIOATKAHbI
HenpenenbHble yrieBogopoibl: alKEHBI,
2.2 Pea YIICBOROPOA 20 0 I
aJIKaIMEHBbI, ATTKUHbI
2.3 ApomaTH4ecKue yriaeBoa0pOo bl (apeHbl) 12 0 0
24 [IpupoaHbIE UCTOUYHUKH YITIEBOJAOPOIOB U UX 6 1 0
' nepepadoTKa
2.5 ["anoreHnpou3BOHbIE YTIIEBOIOPOIOB 6 0 0
Hroro no paszneny 58
Paznen 3. Kuciopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptel. Genon 12 0 1
KapOonuiabHble COeIMHEHUS: allbJETU/IbI U
3.2 30 1 3
keToHbl. KapOoHoBbIie KucaoThl. Cl0KHBIS




3¢upsl. XKupsr

3.3 VYrneBoanl 10

Uroro no pazaeny 52

Paznen 4. A3oTconeprkaniue opranndeckne coeJuHeHUst

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 16

Hroro no pazneny 16

Paspnen 5. BeicokoMoJieKy IsipHble COeIHHEHUSA

5.1 BricokoMoneKyIpHbIE COETUHEHUS 10

Hroro no pasneny 10

Pa3nes 6. IloBTopenue u 00001eHNe 3HAHUI 110 OPTrAaHMYECKONH XUMHUH

[ToBTOpEeHME M 0000IIIEHNE 3HAHUI TTO

6.1 .
OpPraHUYECKON XUMUU

14

Hroro 14

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnbsie IIpakTHueckue
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atoma. [lepuoanueckuit 3aKkoH 1
1.1 [leproauueckas cucreMa XMMHUYECKUX 10 0 0
anemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOrooOpasue 1 1 0
BEIIIECTB
1.3 XUMUYECKUE PEaKIuu 25 1 5
Wroro no pazneny 46
Paznen 2. Heoprannuyeckasi XuMus
)1 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 30 | 0
BEIIIECTB
2.2 Hemetamsr 45 2 4
2.3 Mertamninl 40 1 4
Uroro no pazneny 115
Pa3nea 3. Xumusd u :KU3HL
31 MeTtoap! MO3HAHUS B XUMHHU. XUMHUS U 9 0 0
JKU3Hb
Uroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 170 6 13




IHOYPOYHOE IVTAHUPOBAHUE

10 KUIACC
KouunyecTBo 4acoB JJIeKTPOHHbIE
Ne n/n Tema ypoka Koutpoabsubie IIpakTuyeckue Aara unpposrie
Bcero H3y4yeHusi oOpa3zoBaTesibHbIE
padoThI padoTshI pecypenr
[Ipenmer 1 3HaUYE€HHE OPraHUYECKON XUMUH,
1 MpeJCTaBICHUE O MHOT000pa3uu 1
OPraHMYeCKUX COCAUHEHUHN
2 DJIEKTPOHHOE CTPOCHUE ATOMOB 1
DNEeKTPOHHOE CTPOEHUE aTOMa yTiiepo/ia
3 (ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA). 1
BasienTHBIE BOBMOXKHOCTH aTOMa yTiiepo/ia
Tunbl XUMUYECKON CBSI3U 1
TuMnbl KPUCTATUIMYECKUX PEIIETOK 1
XuMHu4eckasi CBSI3b B OPraHMueCKUX
6 coeuHEeHUIX. MexaHu3Mbl 00pa30BaHUS 1
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3E
7 XapaKTEepUCTUKN KOBAJIEHTHON CBSI3U 1
['uOpuau3amnms aTOMHBIX OpOUTAIICH 1
9 Teopust cTpoeHUsI OpraHUYECKUX 1
coequHenunit A. M. Bytneposa
10 3HaueHue TEOPUH CTPOEHUSI OPTaHUUECKUX |
coequHennit A. M. bytneposa
1 Buasl uzoMepun: cTpykTypHas, 1

IIPOCTPAHCTBEHHAS.




Bunsl nzoMepuu: CTpyKTypHas,

12 MIPOCTPAaHCTBEHHAS

13 OneKkTpoHHbIE A3PPEKTH B MOJIEKYIaxX
OPraHUYeCKUX COCAUHEHUHN

14 Kiaccudukanms opraHM4ecKux BEIIECTB

15 Knaccugukanus opraHMuecKiX BEIIecTB

16 Cucremarnueckas HomeHkiatypa (IUPAC)
OpraHUYEeCKHX BEUIECTB

17 Cuctemaruueckas HomeHkiarypa (IUPAC)
OpraHUYeCKHX BEUIECTB

13 Knaccugukanus peakiyii B opraHn4eckoi
XUMUU

19 Knaccudukamnms peakiuii B opraHn4ecKoin
XUMUU

20 CucremaTu3ais ¥ 0000IIeHHE 3HAHUN IO
TeMe

)1 ATKaHBI: TOMOJIOTUYECKHH psifl, 001ast
dbopMyIia, HOMEHKIIATypa U H30MEPHsI.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE

22 CTPOCHUE MOJIEKYJI aJKaHOB. DPU3NYECKUE
CBOMCTBA aJIKaHOB

23 XHWMHUYECKHE CBOMCTBA ATKAHOB

24 XUMHUYECKUE CBOMCTBA aJIKaHOB

25 CriocoObI TTOTyYeHUs aJIKaHOB

%6 Haxosxienue aqkaHoB B IpUpOJIE.
IIpuMeHeHue anKaHoB

27 ["anoreHonpon3BOIHBIE ATKAHOB:




HOMEHKJIaTypa, H30MEpHUs, DIEKTPOHHOE
CTPOEHHUE;

duznyeckue CBOMCTBA rajiIoreHaJIKaHOB.

28 Peakium 3aMenieHus rajgoreHa

79 JleiicTBue mIeIOUeH Ha
TaJIOTeHIIPOU3BOIHBIC.
BzauMmoeiicTBue aurajaoreHaakaHoB C

30 Maravem u nuHKoM. [Ipumenenue
TaJIOTCHIIPOU3BOIHBIX AIKAHOB
[Muknoankansl: o0miast popmya,

31 HOMEHKJIATypa U U30MepHUs, 0COOCHHOCTH
CTPOEHHUS LIMKJIOAJIKAHOB

1 XUMHYecKHe CBOMCTBA IMKIOAIKAHOB,
CHOCOOBI TOTYUYEHUS ¥ IPUMEHEHHE
Pemenue pacu€THBIX 33724 Ha ONIPEICIICHNUE

1 MOJICKYJISIPHON (DOPMYJIBI OPTaHHUIECKOTO
BEIIECTBA [0 MAaCCOBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIMX B €r0 COCTAB.

14 Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO
XUMHYECKON peaKiuu

35 CucreMaru3anus u 0000IIeHE 3HAHUI

36 Kontponbras padota Ne 1

37 ATKEHBI: TOMOJIOTUYECKHH psifl, 001ast
¢bopmyra, HOMEHKIAaTypa
DNEeKTPOHHOE U MMPOCTPAHCTBEHHOE

18 CTPOCHHE MOJICKYJT aIkeHOB. CTPYKTypHas

Y LHUC-TPAHC-U30MEPHS AIKEHOB.
dusznyeckue CBOIICTBA AJIKEHOB




XUMHYECKUE CBOMCTBA: pEAKLIUHI

39
npucoenunenus. [Ipasmino MapkoBHHKOBA

40 XUMHYECKUE CBOMCTBA: PEAKLIUHI
npucoenuHenus. [Ipasuno MapkoBHUKOBa

41 OxkuclieHHnEe aKEeHOB

42 OxucneHune aJKkeHoB

13 CriocoOsl MoNTy4eHus U IpUMEHEHUe
AJIKEHOB
[TpakTuyeckas padora Ne 1 o teme

44 "Ilosyyenue 3TUIICHA U U3YYEHUE €T0
CBOMCTB"

45 l"ajloreHnpon3BOAHBIE ATIKEHOB
Pemrenne pacu€THbIX 3a71a4 HAa ONIPEACIICHHUE

46 MOJICKYJISIPHON (DOPMYJIBI OPTaHHUIECKOTO
BeElIECTBA
AnKanueHbl: CONPSKEHHBIE,

47 W30JIMPOBAHHBIE, KyMYJHUPOBAHHBIE.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS

43 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX
JIMEHOB

49 CriocoOsl MoNTy4eHus U IpUMEHEHUe
aJIKaJInEHOB

50 Kayuyku
AJKHUHBI: TOMOJIOTUYECKHH psifl, 001as

51 ¢bopmyra, HOMEHKIATYpa, IMEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
(bu3uYecKue CBOMCTBA

52 XUMHYECKUE CBOMCTBA AJIKUHOB




53

KauecTBeHHBIE peaKIIMU Ha TPONUHYIO CBS3b

CriocoOsl MoJTy4eHus U IpUMEHEHUe

54
AJIKWHOB
Pemenue pacu€THbIX 3a7a4 Ha OIpe/ieIeHHE

55 MOJICKYJISIPHON (DOPMYJIBI OPTaHHUIECKOTO
BelIeCTBa

56 Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO
XUMHYECKON peaKiuu

57 ['eneTnueckas CBSI3b MEXKIY NMPEACTbHBIMU
Y HeTpeAeNIbHBIMU YTIIEBOJOPOAAMU

58 CucreMaruzanys 1 0000IIeHrE 3HAHUH 110
TeMe

59 ApeHBI: TOMOJIOTHYECKUHN PsijI, o01as
¢dbopmyra, HOMEHKIATypa.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE

60 CTPOEHHUE MOJIEKYJ OEH30J1a U TOIyoJa, UX
¢du3nveckre CBONCTBA

61 XHUMUYECKUE CBOKMCTBA APEHOB: PEAKIIUH
3aMelIeHUs

2 XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIUU
3aMelIeHUs

63 XUMHUYECKUE CBOWCTBA apEHOB: PEaKLIUU
MIPUCOETUHEHUS

64 XHUMUYECKUE CBOMCTBA APEHOB: OKUCIICHHE
rOMOJIOTOB OeH3071a

65 XUMHUYECKUE CBOWCTBA apEHOB: OKUCIICHHE
rOMOJIOTOB OeH301a

66 Oco0eHHOCTH XUMHUYECKUX CBOWCTB




CTHpOJa

Pemenue pacu€THBIX 33724 Ha ONIPEICIICHNUE

67 MOJICKYJISIPHOM (POPMYIIBI OPraHNYECKOTO
BElIECTBA

68 CriocoOsl MoNTy4eHus U IpUMEHEHUe
apeHoB

69 I"anoreHnpon3BoIHBIE APEHOB

70 ['enernyeckas CBS3b MEXKIY Pa3IMUHBIMU
KJIacCaMM yIJIEBOJIOPOOB

71 Pacuérbl mo ypaBHEHUSAM XUMHYECKUX
peakuuii.

7 [Tpuponnsiii ra3. [lonytHble HeDTAHBIC
rassl

7 KaMeHHBII yroibs U IpoayKThI €r0
nepepadboTKu
Hedtp 1 ciocoOs1 €€ nepepaboTKy.

74 [IpuMeHeHne MpoayKTOB MepepadoTKH
HedtH
Hedtb u ciocoOb1 €€ nmepepaboTKu.

75 [TpuMeHeHHnEe TPOTYKTOB NEpepadoTKU
HetH

76 Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110
pazneny "YrieBonopoasr"

77 CucreMaruzanys 1 0000IeHrEe 3HAHUHN 110
pazaeny "YrieBogopoasr"

78 KonrponsHas pabora o Teme
"Yraesogopoas"

79 IIpenenbHble ONHOATOMHBIE CIIUPTHI:




TOMOJIOTHUYECKHUH psij, oOmas ¢popmyna,
CTPOCHHE MOJICKYJI, H30MEPHS,
HOMEHKJIaTypa, KiIaccupuKanus,
(bu3uvecKue CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

80 OJTHOATOMHBIX CITHPTOB 2

81 CriocoOsl MoJTy4eHus U IpUMEHEHUe 3
OJTHOATOMHBIX CITHPTOB
[IpocTeie 3¢upbl: HOMEHKIIATypa U

82 M30MepHst, 0COOCHHOCTH (HPU3UIECKUX U 4
XUMHUYECKHUX CBOMCTB
MHOroaToOMHBIE CIUPTHI: ITUICHTINKOJb U

83 TJIMIEPUH, X QU3HYECKUE U XUMHYCCKUE 5
CBOMCTBA

’4 CriocoOblI moryueHus 1 IpUMEHEHNE 6
MHOTOQTOMHBIX CITUPTOB

25 I'enernueckas CBS3b MEXKAY ;
YIJIEBOIOPOAAMH U CIIUPTaMU

26 DeHO: CTPOCHHE MOJIEKYIIbI, PU3NIECKUE g
cBoiicTBa. TokcMYHOCTH (PpeHOIIa

87 XuMHu4eckue CBOMCTBa (heHona 9

28 CriocoOsl MoNTy4eHus U IpUMEHEHUe 10
dbenomna
[TpakTuyeckas pabora Ne 2. Pemenue

89 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME 11
"Crouptsl 1 heHOTBI"

90 CucremaTu3aius U 0000IIeHHE 3HAHUN TT0 1

TEMC




AnbJIeTUAbl U KETOHBI: 3JIEKTPOHHOE
CTpOeHUE KapOOHUIILHOM TPYIIITHL;

o1 TOMOJIOTHUYECKHE PsAJIbI, 001Iast popMmya,
M30MepHsl U HOMEHKJIAaTypa

0 Anbaerupl U KeTOHBI: (PU3NYECKUE
CBOWCTBA; PEAKI[UU IPUCOCTUHCHUS

93 Peakuuu okucieHus U Ka4eCTBEHHbIE
PEaKIuy abJIeTHI0B U KETOHOB

94 CriocoOslI MoJTy4eHus albIEeTHI0B U
KETOHOB

95 I'eneTnyeckas CBSI3b MEXKAY Pa3HBIMU
KJIACCAMH OPTaHUYECKHX BEIICCTB
[TpakTrueckas padota Ne 3. Permenue

96 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"ANLaeruasl 1 KETOHBL"
OAHOOCHOBHBIE NpefieNibHbIE KApOOHOBBIE

97 KHCJIOTBI, 0COOCHHOCTH CTPOCHHS MX
MOJIEKY

08 N3omepust 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue cBOMCTBa

99 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

100 XHUMUYECKUE CBOMCTBA MPEACITbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
OcobeHHOCTH CBOMCTB MypaBbUHON

101 KHCJIOTEI. MHOT0OOOpa3ne KapOOHOBBIX
KHCIIOT

102 OcoOEeHHOCTH CBOMCTB: HEMPEICIbHBIX U




ApOMAaTHYCCKUX Kap6OHOBBIX KHCIIOT

Oco0eHHOCTH CBOMCTB

103 THJIPOKCUKAPOOHOBBIX KHCIIOT
JTIUKapOOHOBBIX.

104 [IpencraBuTeny BHICIINX KapOOHOBBIX
KHCJIOT

105 [TonsATHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCIIOT

106 CriocoOblI moryueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

107 Conm kapOOHOBBIX KHUCIIOT
CroxHble 3(Upbl: TOMOJIOTUYECKUHN A,

108 obmrast popmyna, U30MepHs U
HOMEHKJIaTypa

109 DU3NYECKUE U XUMUYECKUE CBOWCTBA
3¢upoB

110 ®uznyecKre 1 XMMHYECKHE CBOMCTBA
a¢upoB

11 CrniocoOblI moryueHus 1 IpUMEHEHNE
CJIO’KHBIX 3(hUpOB
Pemenue pacuéTHbIX 3a7a4: MO0 YpaBHEHHIO

112 XMUMUYECKOH peakIiy, Ha OTNpeeIeHue
MOJICKYJISIPHOM (POPMYIIBI OPraHNYECKOTO
BEIIIECTBA
[TpakTrueckas padota Ne 4. Permenue

113 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"KapOoHnoBsie kucioTsl. CiioxHbie 3pupbr”

114 Kupsr: ctpoenue, hpuzndeckue u




XUMUYECKHUE CBOMCTBA (TUAPOITU3)

115

Oc00EHHOCTH CBOWCTB JKUPOB,
COACPpIKAIINX OCTATKU HCIIPCACIIbHBIX
JKUPHBIX KUCIOT. JXKupsl B mpupoe

116

Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, NX Moolee aercTue. IloasaTue o
cUHTeTHYeCKUX Moronmx cpeactrax (CMC)

117

['eHeTn4eckas CBS3b yrieBOAOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BEILIECTB

118

Pemenne pac4€THBIX 3a7a4 HA ONIPECIICHUE
MOJIEKYJISIPHOM (pOPMYIIBI OPraHNYEeCKOTro
BELICCTBA

119

Pacuétel 10 ypaBHEHUSAM XUMUYECKUX
peakuuii

120

CucreMaruzanys 1 0000IeHrE 3HAHUI 110
TEME

121

OO01mas xapakTepuCcTUKA YTIIIEBOIOB U
KJacCUpUKALUS YTIACBOIOB (MOHO-, TU- U
TTOJTHCaXapHU/IbI)

122

Mounocaxapuabl: GU3MYECKHe CBOMCTBA U
HAX0XJICHUE B IPUPOJIC

123

[IpumeHeHue r0K03bl, €€ 3HaUeHuE B
KHU3HEJEATEIbHOCTH OpraHu3Ma

124

Jucaxapunabl: caxaposa, MaIbTo3a U
nakto3a. Haxoxxnenue B mpupoje u
MIPUMEHEHHE JTNCAXapHJIOB

125

[Tonucaxapuapl: CTpPOEHHE MAaKPOMOJIEKYJI,




¢dusnyeckre 1 XUMHYECKUE CBOICTRA,
IIPUMEHEHHE

126

[TonsATHE 006 NCKYCCTBEHHBIX BOJIOKHAX

127

Pemenue pacu€THBIX 33724 Ha ONIpPEICIICHHUE
MOJICKYJISIPHON (DOPMYJIBI OPTaHHUIECKOTO
BEIECTBA

128

Pemrenue pacueTHbIX 3a71a4 Ha ONIPEICIICHUE
JTOJTH BBIXOJIa MMPOAYKTA PEAKIIUHU OT
TEOPETHYECKU BO3ZMOKHOTO

129

CucreMmaruzanuys U 0000ILIEHYE 3HAHUN 1O
pazneny

130

KontponbHas paboTa mo teme
"Kucnopoacoaepxanie OpraHu4ecKue
coequuennsa"

131

AMWHBI: KTacCUPUKAIHS, CTPOCHUE
MOJIeKYJI, o01mas popmyia, usomepus,
HOMEHKJIaTypa U (pH3HUECKUE CBOMCTBA

132

XUMHUYECKUE CBOMCTBA ann(paTHIecKux
aMUHOB

133

XUMHUYECKUE CBOMCTBA ann(paTHIecKux
aMUHOB

134

AHWINH: CTPOEHHE aHWJIMHA, 0COOEHHOCTH
XUMHYECKUX CBOMCTB aHUJIMHA

135

CriocoOblI moryueHus 1 IpUMEHEHNE
ann(aTuuecKux aMHMHOB

136

AMMHOKHCIIOTBI: HOMEHKJIATypa 1
nu3zomepusi, pusnueckue cBOCTBa.
OT,Z[GHBHLIC MNpeaACTaBUTCIIN O-aMHUHOKHUCIIOT




137

XHUMHUYECKHE CBOMCTBAa aMUHOKUCIIOT, UX
OMOJIOTHMYECKOE 3HAUCHUE aMUHOKHUCIIOT.

138

CuHte3 u TUApOJIN3 MCNTUA0B

139

benku kak mpupoIHbIe TOJIMMEPHI;
CTPYKTYpPHBI O€ITKOB

140

XUMHUYECKHUE CBOMCTBA OEIKOB

141

A30TCoIepIKaIye reTePOIMKINYCCKHC
coequHeHus. HykIieMHOBBIE KHUCITOTHI:
COCTaB, CTPOCHHE U OHUOJIOTHYECKAs POJIb

142

A3oTcoepikaIine reTepoHKINIeCKIe
coennHeHUs. HyKIIeMHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POITh

143

[TpakTuyeckas padora Ne 5. Pemenue
BKCHepI/IMGHTaJIBHI:IX 3a1a4 I10 TCME
"A3zoTconepkamniue OpraHn4ecKue
coenuHenus"

144

[TpakTuyeckas pabora Ne 6. Pemenue
SKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCMC
"Pacrio3zHaBaHn€ OpraHMUYECKUX
coenuHeHun"

145

CucreMmaruzanys U 0000LIEHYE 3HAHUN 1O
pazneny

146

KontponbHas paboTa mo teme
"A3zoTconepkaniue OpraHn4ecKue
coeTMHEHHS"

147

OCHOBHBIE TTOHSTHS XUMHU
BBICOKOMOJICKYJIIPHBIX COCI[I/IHGHI/Iﬁ n
MCTOABI UX CUHTE3a —IIOJIMMEPU3ala 1




IIOJIUKOHACHCCAIIUA

[Tnactmaccel. YTunuzarus u nepepadoTka

148
MJIACTUKA

149 [Tnactmaccel. YTunuzarus u nepepadoTka
IlacTUKa

150 DnacToMepbl: HaTypalbHbI CUHTETUYECKUE
Kayuyku. Pe3una

151 DJ1acTOMepbl: HATYpaJbHbIM CHHTETUYECKUE
Kayuyku. Pe3una
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,

152 cuHtetndeckue. [lonumepsl cnenuanbHOro
Ha3HAYCHUS
BonoxkHa: HatypalibHbIE, UCKYCCTBEHHBIE,

153 cuHTernyeckue. Ilonumepsl crienuaabHOro
Ha3HAYCHUS

154 Pemenue pacueTHbIx 3a1a4
[TpakTrueckas padota Ne 7. Permenue

155 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacnno3HaBaHue macTMacc U BOJIOKOH"
O06o00mIeHre 1 CUCTEeMaTH3aIHsI U3YYEHHOTO

156 Marepuaiia 1no TemMe
"BbICOKOMOJNIEKYJISIpHBIE COETUHEHUA"

157 [ToBTOpenue u 00o0IIEHNE 3HAHUH 110 TEME
«YTIIEBOAOPOABD)
[ToBTOpeHME 1 0000IIIEHNE 3HAHUI TTO TEME

158 «Kucnopoacoaepaiiye opraHu4ecKue
BEILIECTBA»

159 [ToBTOpeHME 1 0000IIIEHNE 3HAHHI TTO TEME




«Kucnopoacoaep:xaiiue opraHu4ecKue
BEILIECTBAY

[ToBTOpenue u 00o0IIEHNE 3HAHUH 110 TEME

160 «A30TcozepKale OPraHnYECKue 1
BEIIIECTBA»
161 I'eHeTnueckas cBs3b MEXKAY |
OpPraHNYECKUMH BEILECTBAMHU
Pemienune pacu€THbIX 3a7a4 Ha ONpeieeHne
162 MOJICKYJISIPHON (DOPMYJIBI OPTaHHUIECKOTO 1
BEIIIECTBA
163 PacqéTLvI M0 YPAaBHEHUSM XUMUYECKUX |
peakuuii
164 [TpakTrueckas padota Ne 8 1
165 HToroBast KOHTpOJIbHAs paboTa 1
166 Pe3epBHbIil ypok 1
167 Pe3epBHbIil ypok 1
168 Pe3epBHbIil ypok 1
169 Pe3epBHbIil ypok 1
170 Pe3epBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 170

ITPOT'PAMME




11 KJIACC

KouunyecTBO 4acos JJIeKTPOHHBbIE
Ne aTa udpoBbie
n/n Tema ypoka Bcero Koutpoanusie  TIpaxTuseckue fdlsyqennﬂ :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoTshI pecypen
| Atom. CocTaB aTOMHBIX siiep. XUMUYECKUN 1
arieMeHT. M30Torm!
) CTtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB, |
KBaHTOBBIE YMCIa
3 Krnaccudukanus XuMIU4eCcKuX 3JIEMEHTOB (S-, 1
p-, d-, f-3memenTshI)
4 Pacnipenenenue 35eKTpOHOB IO ATOMHBIM |
opOuTaIIM
DNEeKTPOHHBIE KOH(UTYpAITH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUM
6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. 1
DNEeKTpOOTPULIATETbHOCTh
[Tepuonuueckuii 3akon u [lepuoanueckas
7 cHCTEeMa XUMHUYEeCKHX deMeHToB /. 1. 1
MenpeneeBa, CBsI3b C COBPEMEHHOM TEOPUEH
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU |
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM 1
nepuoiam
9 CucreMaruzanys 1 0000IeHrE 3HAHUI 110 1




TEMC

10

Bunsl xumMuueckoi cBsa3u. MexaHu3MEl
00pa30BaHMs KOBAJICHTHOU CBS3H.
Bonoponnas cBsizb. MexmolieKkyispHbie
B3aNMMOICHCTBUSI

11

BaneHTHOCTh U BaJIeHTHBIE BOZMOKHOCTH
aToMOB. CBA3b 3JIEKTPOHHOU CTPYKTYPbI
MOJICKYJI ¢ UX TCOMCTPUICCKUM CTPOCHUCM

12

Hpe,HCTaBJ'IeHI/ISI O KOMITJICKCHBIX
COCAUHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemectBa MOIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIIbI
KPUCTAUNINYECKUX PEIIEeTOK U CBOWCTBA
BEIIIECTB

14

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOPAx

15

VcTuHHBIE PaCcTBOPBI: HACHIILIEHHBIE U
HEHACBIILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BEIpOKEHHS KOHIIEHTPAITUU
pacTBOpOB

17

Pemenwue 3a1a4 ¢ MCMONIb30BaHUEM TTOHSITHIA
""MaccoBast 107151 paCTBOPEHHOTO BelecTna',
"MoJiipHas KOHIIEHTpauus"

18

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX BELECTB

19

CucreMaruzanys 1 0000IeHrE 3HAHUI 110
TEME




20

KonrtponsHas padora no remam "CtpoeHue
aroma. [leproanueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XMMUIECKUX
anemenTtoB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Krnaccudukanus XuMHYECKUX pEeaKIuii B
HEOPraHWYECKOM M OpraHUuYECKON XUMUU.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXPaHEHUS U NPEBpAIICHUS SHEPTUH NTPU
XUMHUYECKUX PeaKIMsIX

22

TennoBble 3¢ (HeKThl XUMUYECKHX PEeaKLUH.
Tepmoxummuyeckne ypaBHEHHS

23

Brruncnenus no ypaBHEHUM XUMHUYECKUX
peakuuil ¥ TepPMOXUMHUYECKUM YPABHEHUSAM

24

CKOpOCTh XMMHUYECKOHN peakinu, e
3aBHCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Kartanu3 u karanu3aropsl

25

['oMoreHHbIe U reTepOreHHbIE PeaKIuu

26

[TpakTuyeckas padora Ne 1 o Teme
"BnusiHue pa3nu4HbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOH peakiuu"

27

OO6patumbie 1 HEOOpATUMBIE PEAKITUH.
XHUMUYECKOE paBHOBECHE

28

[TpakTrueckas padota Ne 2 o Teme
"Bnustaue pa3nuaHbIX GaKTopoB HA
MOJIO)KEHUE XUMHUYECKOTO PAaBHOBECHUA"

29

Dnektponutrueckas auccounanusi. CuiabHbie
1 ciadbie AIeKTponuThl. CTerneHb




Jucconuanmnu

HNounnoe npoussenenune Boabl. Cpena BOIHBIX

30 pactBopoB. Bomopoanslii mokazatens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, mpoTekaroue B
pacTBOpax AIEKTPOJIUTOB
[TpakTuyeckas pabora Ne 3 o Teme

32 "XuMHUeCcKre peakiuu B pacTBOpax
AJIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. Baxueinme okUCIUTeNU U
BOCCTAHOBUTEIU

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0)
OanmaHca

35 DNEeKTPOJIM3 PACTBOPOB U PACIIIIABOB
BEIIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenue 3aga4 pa3nuyHbIX TUIOB

18 CucremaTu3aiys ¥ 0000IIeHHE 3HAHUN IO
Teme "XuMUUYecKue peakiuu'

39 KontponbHas padota o teme "Xumuyeckue
peakuun"
[Tonoxxenue HemeTauioB B [lepuoanueckoit

40 CHCTEME XUMHUYECKHX deMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMOB. PU3NYECKUE CBOMCTBA HEMETAIIIOB

A1 AnoTponusi HEMETAUIOB (Ha IPUMEpE

KHCJIOpOJia, cepbl, hocdopa u yrieposa)




Bonopon: nonyuenue, pusndeckue u

42 XUMHUYECKUE cBOMCTBA. [ 'uipuIbI
["anmoreHsl: HAXOXKACHHUE B IPUPOJIE, CIIOCOOBI

43 MOJy4YeHUs, PU3NUECKHUE U XUMUYECKHE
CBOICTBA
lManorenoBonopoasl. Baxxunenmue

44 KHUCJIOPOJCOAEPKAIINE COSTUHECHUS
raJjioreHoB
JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI

45 MOJy4YeHUs ranoreHoB. [Ipumenenne
TaJOr€HOB U UX COSTUHEHUN
[TpakTuyeckas pabora Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
"T"anorensr"
Kucnopon: naboparopHsie u

47 MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHSI,
¢dusnveckrue 1 XuMHueckue cBoiicrsa. O30H.
[IpumeHneHue KuCIOpoIa U 030HA

48 Oxcuapl U NEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUTIOB
Cepa: HaxXOXJEHHUE B MPUPOJIE, CIIOCOOBI

50 NoJy4eHUs, GPU3NUECKUE U XUMUYECKHE
CBOICTBA

51 CepoBogopo, Cyab(puapt

57 Kucnoponcoaepxkaiiue coeIMHEHHS CEPHI.
Oc0OEHHOCTH CBOWCTB CEPHOMN KHCIIOTHI

53 [TpakTuyeckas pabora Ne 5. Pemenue

JKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe "Cepa u




eé coequueHus"

A30T: HaXOXKJICHUE B TIPUPOJIE, CIIOCOOBI

54 NOJTy4eHUs, GPU3NIECKHUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPUJIbI

55 Kucnoponcoaepxaiiue coequHEHHS a30Ta.
Oco0GeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumMeHeHHe a30Ta M €ro COeAMHEHU.
A3OTHBIE y10OpEHHS
docdop: HaxOKAEHUE B IPUPOJIE, CIOCOOBI

57 NOJTy4eHUs, GPU3NIECKHUE U XUMUYECKHE
coiicTBa. @ochuas! u hochun

58 Oxkcunbl hocdopa, pochopconepxarime
kucioThel. Comu hochOopHOM KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHUH.
dochopHbie y10OpeHHs
[TpakTuyeckas pabora Ne 6. Pemenue

60 AKCIIEPUMEHTANIbHBIX 3a/a4 1o TeMe "A30T U
docdop u ux coequHeHU"
VYrnepos: HaxoKaeHUE B IPUPOJIE,

61 aJUIOTPOMHbBIE MOU(UKAIUY; (PU3HUECKUE U
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

2 Oxkcun yraepona(Il), 0}(01/12[ yraepona(lVv),
yrojibHasi KHCJIOTa U €€ COJHu

63 Pemenue 3anay pa3nu4HbIX TUIIOB
Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CTIOCOOBI

64 noTy4deHus1, GU3NIECKHIEe U XUMHUIECCKUE
CBOMCTBA

65 Oxkcun kpemaus(IV), kpeMHHEBast KUCITOTA,




CHJIMKAThI

[IpumeneHne KpEMHHUS U €r0 COCTUHEHUN.

66 Creko, ero noyy4eHue, BUAbl CTEKIIa

67 Pemenue 3aga4 pa3nuyHbIX TUTIOB

68 CucreMaru3anus u 0000IICHHE 3HAHUH 110
TeMe "Hemeramnanr"

69 Kontponbnas padota o Teme "Hemeramisr"

70 AHanu3 pe3yJabTaTOB KOHTPOJIBHOU PabOTHI,
KOPPEKIIHsI OINO0K
[Tonoxxenue metauioB B [lepuoguueckoi

71 CHCTEME XMMHUYECCKUX IJICMCHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB

7 OO6mwme Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHeHnEe METAIITIOB B OBITY M TEXHUKE

73 CnaBel MeTaiioB. Koppo3ust meTanioB

74 Pemrenne 3ana4 pasian4HbIX TUIIOB
DJIEKTPOXUMHUYECKUH PsiJl HATPSIKEHUI

75 MeTauioB. O0mIMe CrIOCOOBI MOTYyYEHUS
METAJII0B
OO0mas xapakTepucTuka MeTamuioB [A-
rpynmnsl [leppoandeckoi cucTemsl

76 XUMHYECKUX 3J1eMEHTOB. HaTpuii u kanuii:
noy4yeHue, GU3NIecKue 1 XUMHUIECKUE
CBOMCTBa, MPUMEHEHNE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

77 OO6mr1ast xapakTepucTuka MeTayioB [1A-

rpynmnsl [leppoandeckoi cucTemsl




XUMHUYECKHUX BJIEMEHTOB. Maruuii u

KaJIBIWI: TIOJTydYeHue, pu3ndeckue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUM

78

KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

79

ATIOMUHUI: TIONTy4YeHHE, PU3NUECKHE U
XUMHYECKHUE CBOICTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
THIIPOKCHUIA ATFOMHUHUS,
THJIPOKCOKOMITIIEKCHI aTFOMUHHSI, UX
IPUMEHEHHE

81

Pemenue 3aa4 pa3JInIHbIX TUIIOB

82

[TpakTrueckas padota Ne 7. Permenue
AKCIIEPUMEHTAJIBHBIX 3a4a4 10 TEME
"MeTtaisl IN1aBHBIX oarpymnmn"

83

OO6mrast xapaKTepruCTHKa METAIIIIOB
mo6ouHbIX moArpymnm (b-rpyrmm)
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX
3JICMCHTOB

84

®u3NYeCKre U XMMUYECKHE CBOMCTBA Xpoma
U €T0 COCANHEHUM, UX IPUMEHEHHE

85

Baxwuelimme coeMHEHNs Maprasiia.
[IepmanranaT kayus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

@usnueckue U XUMHUYECKHUE CBOMCTBA JKelle3a
u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CILIABOB XKele3a

87

dusnueckre U XUMHUYECKUE CBOMCTBA MEU U




€€ COCIMHEHUM, UX IPUMEHEHUE

dusnueckye U XUMUYECKHAE CBOMCTBA [IMHKA

88 U €r0 COEMHEHMM, UX IPUMEHEHHE.
' apOoKCOKOMILIEKCHI IUHKA
[TpakTrueckas padota Ne 8. Permenue

&9 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"MeTasmibl TOOOYHBIX TOATPYTI"

90 Pemenue 3aga4 pa3nuyHbIX TUIIOB

01 O06o0mIeHre 1 CUCTEeMaTH3AIMS U3YYEHHOTO
Marepuania rno teme "MeTaibl"

92 Kontponbnas padota mo teme "Mertanmibr"

93 AHanu3 pe3yabTaTOB KOHTPOJIBHON PabOTHI,
KOPPEKIIHs OINO0K
Ponp xumum B oOecrieueHnn yCTOMYHNBOTO

94 pa3Butus yenosedecTsa. [loHsTue o
Hay4YHBIX METOJIaX UCCJICIOBAHMS BEIIECTB
HayuHble mpUHIUIIBI OpraHu3auu

95 XUMHYECKOTO IPOU3BOICTBA.
[IpoMbliieHHBIE CIOCOOBI MOTYYEHUS
Ba)XKHEUIIINX BEIIECTB

96 XHUMUYECKOE 3arps3HEHNE OKPYKAIOIIEH
CpeIbl U €ro MOoCeICTBUS

97 XuUMHUS U 310pPOBbE YETIOBEKA.
JlexapcTBeHHBIE CpenCTBa

08 Xumus ruiy. Pons xumMun B oOecrieueHnun
MMUIIEBONA OE€30IaCHOCTH

99 KocmeTrnueckue u naproMepHbie cpeacTBa.

briroBasg xumus




XuMHs B CTPOUTENBCTBE. BakHelue

100 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHuabl
101 XHMHS B CEIIBCKOM XO3SICTBE. 1
Opranuveckrie 1 MUHEPAIbHBIC YI00peHUs
102 CucreMaruzanys 1 0000IIeHre 3HAHUI 110 |
TeMe
OBHIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET






