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HOACHUTEJIBHAS 3AITUCKA

Pabouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpamMMBbl CpEIHEero o01ero
oOpazoBanusi(POIl COO), npeacraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBanus
y4eOHOro mnpeameTra «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuy, peamu3yIOIMIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKeHU «CTparernn pa3BuTus BocnuTtanus B Poccuiickoi
Oepnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHST Ha YpPOBHE YIUIYOJEHHOTO H3yUEHHUS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamumxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyemMoe B ycCioBHsX —auddepeHIIMpOBaHHOTO,
npoduiabHOro OOyuYeHHus, MPU3BAHO O0OECIeYnTh O0O0IEe00pPa30BATENbHYI0 U
OOIIEKYTbTYpPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJBI, HEOOXOIUMYIO ISt
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaK¥kKe IS
POJOJDKEHHS 00y4YeHUsI B OpraHu3alusx NpodeccHoHanbHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBISICTCSI OJTHON U3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamme mno XumMuu Ha3zHauyeHHE TMpeaMera «XUMHUS» MOJy4aeT
NOAPOOHYI0  MHTEPHpPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOIIMMU
nonoxkeausiMu O®I'OC COO o B3auMOOOYCIOBJICHHOCTH ILI€JIeH, COJIepKaHuUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOiN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOoTopoil oOecrneynBaeT
MOJIydYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIeH CcTpaTreruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHS 00YUYaIOIMIUXCS CPEIACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIas, KOoTopas npeaycMaTpuBaeT
omnpeneseHre: NPUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO CONEPKATEIBHOW OCHOBBI
KOHTPOJII W OIEHKH O0Opa30BaTENbHBIX OCTHKCHUN OOyJarommxcsi B
paMKax HTOrOBOWM arrectanud B (OpPME EAUHOTO0 TOCYAAPCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJIEHHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaE€T WMHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YeHUs B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3ziesiaM Kypca;

e Ja€T NMpHUMEPHOE paclpeliejieHue Yy4yeOHOro BpPEMEHH, PEKOMEHIYyeMOTro
JUTS U3YYECHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIEIOBATEIbHOCTh H3YUYEHHS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUS! Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3ydeHHs MpeaMera
Ha yriayOJ€HHOM YPOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHHs, COACPKATEIbHOM XapaKTEePUCTUKH
IUIAaHUPYEMBIX  PE3YJbTaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbI CpEIHETO o01ero oOpa3oBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TTO3HABATENbHBIX ~ JACHCTBHIM  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[To Bcem Ha3BaHHBIM MO3UIMSAM B IMpOrpamMMme MO XMUMHUHM TMPEIyCMOTpEHa
PEEeMCTBEHHOCTh € OOYy4Ye€HHEM XUMHUM Ha YpPOBHE OCHOBHOrO OOIIEro
oOpazoBanmsi. 3a TmTpemenaMd  yYCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpkKaHMs Y4eOHOTrO MpeameTra
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JAOJKHA OMNPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOIO
npodusst 00yueHus.

B coorBerctBUM ¢ KoHuenTtyaidbHbiMU nosiokeHusiMu DPI'OC COO o
Ha3HAYeHUH MpPEeIMETOB 0a30BOro W yriyOJNEHHOro YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3zoBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOTO U3Y4YEHUSI HaNpaBJieH Ha pealn3aluio
IPEEMCTBEHHOCTH €  MOCJHEIYIONIMM  JTaloM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsl B paMKax M3yYeHHUS CIHEHUAIbHBIX €CTeCTBEHHO-HAYyYHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3AIHSIX CpeIHEero npogecCHoHaIbHOrO
oOpa3zoBanusi. B 5Toi CBsI3u u3yyeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha pacUIMpeHue U  yrIyOJIeHHEe TEeOpeTHYEeCKOW U
MPAKTUYECKON MOJTOTOBKHU OOYyYaroIIMXCs, BEIOPABIIMX OMPEAEIEHHBIN MPOpHIIb
00y4eHus1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOMIErO MOIyYeHUs XUMHUYECKOTO
00pa3oBaHus B OpraHu3aluax npodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPYeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeHero oOIero oOpa3oBaHUs
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha pelIeHHe 3a7ad



BOCIUTAHUSA U COLMAIBHOIO PA3BUTHUS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEMHTEIUICKTYaJ IbHBIX YMEHHI, YMEHUI palMoOHAIU3ald Y4eOHOTO Tpyla U
0000MIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, WMEIONUX  MEXKIUCIUILUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBngomuMu mpeaMera «XUMHUsS» Ha YpOBHE yriayOnE€HHOIO U3y4eHHUs
ABIAIOTCS  yriyOnéHHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuueckas xumusi». [Ipu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHM3alM COAEpkKaHUs 3TUX KypCOB B MpOrpaMMe MO XMMHHU 3a OCHOBY
npuHATkl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCAIMXCA K 0a30BOMY YpOBHIO HM3Y4YEHHs IpeaMmeTa. DTa CUCTEMaA
3HAHUW TIOJydaeT OIpEAeIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OoyblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YEHHs MpeaMera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEJIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHMH HAa OCHOBE PAaCIIMPEHUS U YIiyOJeHus
IPEJCTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3UM U 3aKOHOMEPHOCTSIX
NPOTEKAHUsI PEAKIN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKONH KUHETUKU
u TepMoauHamuku. HM3ydenume mnepuomnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  0Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aroma. XUMHUYECKas CBSI3b
OOBSACHSETCS C TOUKU 3PEHMSI DHEPTrEeTUUECKUX U3MEHEHUH NpU €€ 00pa30BaHUU U
pa3pylLIeHnH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB €€ oOpazoBaHus. M3ydeHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpoBaHMEM  MpeACTaBiICHHN 00
AIIEKTPOXUMHUYECKUX MPOLIECCAX U DJIEKTPOJIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHU NPU PACCMOTPEHHH PEAKLIMOHHOW CIOCOOHOCTH
COEIMHEHU yaenseTcss 0coboe BHUMaHUE BOIIPOcaM 00 3JEKTPOHHBIX 3PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHH3MaX PeaKiui.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)AHHE KypCOB XHUMHUU
yriay0iaEHHOTO yPOBHS M3Y4YEHUs [l KJIACCOB ONpPeeEHHOr0 npoduis (TaaBHbIM
o0pa3oM Ha HX CTPYKTypy U XapakTep [ONOJHEHUH K o0meil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpeaMeTsl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduis Oosbiioe
3HaueHue OyIyT MMETh 3JEMEHThl Y4eOHOro marepuana no odmei xumuu. Ilpn
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akKLEeHT OyneT ciellaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMUKH, IJIEKTPOIU3a, NPEACTABICHUSA O
CTPOECHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KIACCOB  XMMHKO-
ouosiorudeckoro nmpoduisi OOJIbIINNA yIaeabHBIH BeC OyJIeT MMETh OpraHuyecKas
xumus. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXKHOCTb Al Oosee
O0OCTOSITENNFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHuM3alud  KIETKH  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIHIbL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCIIOTBI U apyrue. IIpu 3ToM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIIYy)KaT OCHOBOW JUIs H3Y4YEHUs
CYIIHOCTHU MPOLIECCOB (POTOCHHTE3A, JbIXaHUS, MUIIEBAPECHUS.

B mnnane ¢QopmupoBaHus OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHayYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOI0 NPUMEHEHHNS Hay4YHbIX
3HAaHUW H3y4yeHHe npeamera «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIx obOnacteit «EctecTBeHHO-HayuHble TpeaMeThl», «MaTtematuka u
uHbopMaTuka» u «Pycckuil sI3pIK U TUTEPATypay.

ITpu wn3yueHun yueOHOro mnpeamera «XUMHUs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHEro ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7auell MepBOCTENIEHHON 3HAYMMOCTH SIBISieTCSl (POpMHpPOBAHHE OCHOB
HAyKH XHMHU Kak oOO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHI. Pemienne
TOM 3aJaud Ha YyriayOJa€HHOM YpOBHE H3y4Y€HHUs IIpeIMeTa IpearnoJiaraet
peanu3annio TaKuX LeJel, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAILHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBIIEHUW IIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B oOecredeHuH
YCTOMYMBOTO  pa3BUTHsI  YEJIOBEUECTBA: B  PEHIEHMH  MpoOJem
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpENE;

e OCBOCHME CHUCTEMBl 3HAaHHM, JIEKAIIMX B OCHOBE XHWMHUYECKOM
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
NOHATUM, 3aKOHOB W TEOPUH XHMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHMSI XMMWUYECKUX PEAKLHU, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO TTPOU3BO/ICTRA;

dbopmupoBaHue y 00yJaroIIXCsI OCO3HaHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HJACH M MPOOJieM COBPEMEHHOW XWUMUH, JIi OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONIMX €CTECCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUS MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHS,
aHAJIN3a ¥ OIICHKH C MO3UINI SKOJIOTHIECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W TPOW3BOACTBEHHOW JIEATEIBHOCTH YEIOBEKAa, CBS3aHHON C
XMUMHUYECKMM  TPOM3BOJICTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAydHbIX  METoJaxX  IO3HAHWS,
HEOOXOMUMBIX JJIi TPUOOPETCHUS yYMEHUW OPUEHTHPOBATHCS B MHUPE
BEIICCTB U OOBSCHCHUS XUMHUYCCKUX SIBIICHUM, HMMEIOUIMX MECTO B
IPHUPOJIC, B IPAKTHYECKOH JISATEITPHOCTH M MTOBCEIHCBHOMN YKH3HH.

B mnnane peanu3anuu MEepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI [ETOCTHOW CHCTEMBI CpeIHEro oO0IIero oOpa3oBaHHs MPH U3YHYECHUU
npeamera «XuMHs» Ha  yriyOJI€HHOM YpOBHE 0COOYI0  aKTyajJbHOCTh
nproOpeTaroT TaKue LN U 33/1a4H, KaK:

BOCIIUTAaHNWE YyOEKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUECTBA B O0O0JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIAEIOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU,

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha OCHOBE  YCBOCHHS
00IICYCTIOBEUECCKHUX IEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX NHTEPECOB, NHTEJUIEKTYAJIBHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHIO YCIIEITHOM NPO(EeCcCHOHaTBHOM U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM KOJOTMYECKON AeSITCIbHOCTH.

OO6111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX Il U3YUYEHUS! XUMHUM HA YTIIyOJIEHHOM
YPOBHE CpeaHero obdiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAauYE€HHE OPraHUYECKOM XUMHUH, NPEACTABIECHHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

ONEeKTPOHHOE CTPOEHHWE aToMa YIiepofa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOXKHOCTHM aTroMa yriepoaa. XWMHUYECKas CBA3b B
OpraHUYEeCKUX COEAMHEHUsX. Tumbl TrUOpUAM3AIMU aTOMHBIX oOpOuTanen
yriepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TJOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, JBOMHAs U TpoiHasa cBsA3b. CIOCOOBI pa3pbiBa CBsI3€l B MOJIEKyJax
oprannueckux BemiecTB. [loHsitue o cBOOOJHOM panukane, Hykiaeoduiae u
anexTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUWH. MONeKyJIsIpHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPyKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBINA
U Me30MEepHBIH 3 HEKThI).

[IpencraBienne o kinaccupukaluuum oOpraHudeckux BeulecTB. [lonstue o
dbyHkunoHanpHOM rpynmne. 'omonorus. 'omonorudeckue psiabl. CucremaTuyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbiE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIIEH.

OcoOeHHOCTH U KiacCU(PHKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHHI:
O3HAaKOMJIEHWE ¢ oOpa3laMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPH HArpeBaHUU
(mnaBieHue, OOyriIMBaHUE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYII
OpraHUYECKUX BEILECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJKaHOB, Sp°-
ruOpuan3aiysl aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKUE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JNErHIpUPOBaHMs, HUKIU3ALMY, IUPOJIN3a, KPEKUHTra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKUI PaJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O0mas ¢popmysa, HOMEHKIaTypa U uzomepus. Oco0eHHOCTH
CTPOCHHS M XHUMHYECKHX CBOMCTB MajblX (ILHUKJIOMNPOMNAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMydyeHus u
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, odmas (Gpopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJI AJKEHOB, Sp°-
ruOpuan3aus aTOMHBIX opoOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XUMUYECKUE CBOWCTBA: PEAKIMU IPUCOCIUHEHUS, 3aMELIEHUS B O-IIOJIOKECHHE
IIpyU JBOMHOM CBSI3M, MOJMMeEpHU3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIEC peakiy Ha ABOMHYIO CBs3b. CIIOCOOBI MOMYyUYEHUS U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHNs U TPUMEHEHNE aJIKaJIueHOB.

Anxunsl. 'oMonorudeckuii psii alkuHOB, 001mas Gopmysia, HOMEHKIATypa U
U30MeEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHM  MPUCOCOUHEHMS,  JUMEPU3ALMU U
TpUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTYyYEeHUS
Y IPUMEHEHUE aJKUHOB.

ApomaTudeckue YriaeBoJopoabl (apeHsbl). ['oMoslorMueckuil psij apeHoB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OeH30Ma. (DU3NYEeCKHe CBOWCTBA apEeHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIINU 3aMeIlleHUsI B OEH30JIbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. I[lpeacraBienne 00 OpPUEHTUPYIONIEM JEUCTBUM 3aMeCTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX PAIUKaIOB, KapOOKCHUIHHOH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbl, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposia. CrnocoObl NOIyYeHHs U
MPUMEHEHUE apOMATUYECKHUX YIJIEBOJIOPOJIOB.

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



NEPErOHKa, KPEKUHT (TEPMHYECKHH, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoayxTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJlofT€éHa Ha THAPOKCOTPYIIy, HUTPOrpyIIy, LHaHOTPYIILY,
amuHorpynmy. JleiictBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWENOoYn. B3auMoOaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METAJIIOOPTaHUYECKUX COCTUHEHUSIX. Hcnonp3oBanue
raJIOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U TIIpU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCclepUMEHTAIbHBIE METOABbl H3YYEHHs] BEIIECTB M WX MPEBpallCHU:
u3ydeHrue (PU3NUECKUX CBOMCTB YIJIEBOJAOPOJOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHBIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IMEpMaHIraHaTa Kajus, B3aUMOJACHCTBHE alleTHJIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriaepoAa M BOJOPOJAa B OPraHWYECKUX BEIIECTBAX, IMOJy4YCHHE OSTUJICHA H
U3y4YEeHHE €ro CBOWCTB, O3HaKOMiieHHEe ¢ Kosuekuusmu «Hedte» u «Yromey, ¢
oOpa3uamMu IUIACTMAcC, KaydyyKOB U DPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YTJIEBOIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:xaimue oprannyeckue coeinHeHN .

[Ipenensuble omHOoaTOMHBbIE CcHUPTh. CTpoeHHE MOJIEKyn (Ha MpuMeEpe
MeTaHoJa W 9TaHoya). ['oMosiornueckuil psg, oOmas Qopmyna, U30MeEpHUs,
HOMEHKJIaTypa U Kiaccuukanmuss. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOJOpOIHBIE CBSI3U MEXIYy MOJIEKYJaMH CIHPTOB.
XVWMUYECKHE CBOMCTBA: pEaKUMM 3aMEIeHUs, JACTUApATaIllH, OKHUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMHU W  HEOPTaHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakysi Ha OAHOATOMHBIE CIUPTHI. JlelicTBHE 3TaHOJIa U METAHOIIA
Ha opraHu3M ueioBeka. CrocoObl NOJY4YEHUS W NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMeHKIaTYpa U m3omepust. OcoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHple CIUPTHI — ATUJIEHIJIMKOIb WU [iMLIEepuH. Dusndeckue u
XMMHMUYECKHUE CBOMCTBA: PEAKIUHU 3aMELICHMSI, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHMYECKMMHU KHCIOTaMM, KaueCTBEHHAs pEakius Ha MHOTOaTOMHBIE
cnupthl. [IpencraBnenne o mMexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. C(CrnocoObl NOJy4YeHUS W [PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYMIIBI U
OeHszonpHOTO sapa. Pusmyeckue cBorcTBa (peHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (penona. KauecTtBenHsie peakuuu Ha (eHos. TOKCHMYHOCTH (peHomna.
Crioco0Ob!I osTydeHus: U npuMeHenue gpenomna. GenondopmanbaeruaHas CMOIa.

KapOonunbHble COETUHEHUS — albIETHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpynnbl. ['oMoslornyeckue psiibl anbJIeruioB U KETOHOB, 00IIas
(dopMyna, m3oMepuss U HOMEHKiIaTypa. PU3NYeCKue CBOMCTBA aJbJETHJIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA  @JIbJETMAOB M  KETOHOB:  pEaKUUHU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJICTUIBI.
Crioco0b!I OJTy4€HUsl U PUMEHEHUE AlIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE NPEIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepust 1 HOMeHKaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX TMpENeIbHBIX KApOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3U MEXKIY
MOJIEKyJ1aMHi KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuPUKALUM, PEAKUUM C YYaCTHEM YIJIEBOAOPOJHOIO paauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. IloHsTHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOICTB HEMPEACNIbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHUHOBAs, OJEUHOBAS, JIUHOIEBAS,
JUHONeH068as KUCIOThl. CIIOCOOBI OJyUEHUsI U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmas (gopmyrna, uzoMepus u
HOMEHKJIAaTypa. DHU3WUECKHE W XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nyecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1eNo4Hol cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COIEPHKALIUX OCTATKU
HEIPENENbHbBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpI1a KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JEHCTBHE.

OOwras xapakrepucTika yriaeBoaoB. Kinaccugukanus yrieBoaoB (MOHO-, AU-
U 1onucaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, Tajakro3a, puodosa,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHUMHUYECKHUE CBOMCTBA IIIOKO3bI: PEAKIUU C yYaCTUEM CIIMPTOBBIX U AJbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUYHOKHCIOE OpoxeHue. llpuMeHeHue TIOKO3bI, €€
3HAUEHUE B JKU3HENEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxaposa, MajabTo3a U
nakTo3a. BoccTanaBnuBaromye 1 HEBOCCTAHABIMBAKOIIME Aucaxapuasl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHeHue. [lonucaxapuasl: kpaxmad,
[NIMKOT€H M 1esunoio3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmalia, IJIMKOT€Ha H
nesnoao3el.  dusnyeckre CBOMCTBA KpaxMmaia M LEJUIH0JI03bl.  XUMHUYECKHE
CBOICTBa Kpaxmajsa: T'MJpOJIU3, Ka4eCTBEHHAsl peakuus C MOAOM. XUMHYECKHE
CBOICTBA LIEJUIFOJIO3bI: THAPOJIU3, MOJydeHHue 3(¢upoB neuitonossbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).



DKCIepUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEHIECTB W HX IPEBpAICHUN:
PacTBOPUMOCTbH PA3JIMYHBIX CIUPTOB B BOJI€, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBACTUJ HA PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha albAeruibpl (C TUIPOKCHUAOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus raWmepuHa €
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJIEUCTBUE pacTBOpa TNIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJia ¢ MOJIOM, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaMm «CHupThl U
benonby, «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBD».

A3o0Tcoaep:kaliue OPraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUe MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyeckue ¥ apoMaTHYECKHE; TIEepBUYHbIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moiiekys, oOmas (opmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUe
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE INEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMmarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwimHA. KadecTBeHHBbIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIydeHUs W TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuWnIWHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAeIbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKMCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(OTEpHBIX  OPTaHHMYECKHUX
COCIMHECHHM, pEeaKIusl TMOJNKOHACHCAINN, OOpa30BaHWE TENTHIHOW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB: THIPOJW3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIIUU Ha OCIKH.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIe, JeHATypalusi OEJKOB MpU HAarpeBaHUU, I[BETHHIC
peakuuu Ha O€JIKM, peIleHWe SKCIePUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3zoTcoaepxamue OPTraHUYECKUe COCIMHEHUSD) u «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUID.

BricokoMOJIeKYJISIPHbIE COeIUHEHMS.

OCHOBHBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNH, CPEIHSS MOJEKYJSIpHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJAPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPONMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaar). Y TUin3anus u nepepadoTka MiacTUKa.

DnacTomepsl: HaTypaJbHbBIN Kay4yK, CUHTETUYECKUE Kay4qyKHu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonoxkHa: HaTypanbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHHUS (TeduioH, KeBJIap,
3IIEKTPONPOBOIALINE MOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3a7ad 1o TeMme «Pacno3HaBaHue
IUIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxzaenne MomjexynsapHOW (QOpMyJbI OPraHUYECKOTO COEIUHEHUS IO
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJISIpHON  (pOpMYJIBI OPraHMYECKOr0 COETUHEHHS 1Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJIICHHUE CTPYKTYPHOU (POpPMYJIBI
OpraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUsI, ONpE/eNieHue JOJM BBIXOJA MPOJAYKTa PEAKIUU OT TEOPETUYECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU N3YyYEHUN OPTaHUYECKON XMMHUU B
10 kmacce OCyIIECTBIsIETCS 4Yepe3 HCIOJIb30BaHWE KakK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATHH, Tak M TOHATUM, MPHUHATHIX B OTACJIbHBIX IMpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE IOHATHA: SIBICHUE, HAYYHBIA (haKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccudukamus, HaOIIOJIEHUE, H3MEpEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYyJa,
HHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHUS, CKOPOCTh, DHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M TeTepOoTPOPHBIM THUI NMUTAHUS, OpPOKEHHE,



doTocuHTE3, IbIXaHWE, OEIKW, YTICBOIBI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TNPOAYKTHI, OCHOBBI PAalIOHAIBLHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMUH.

Atom. CocTaB aTOMHBIX saep. XUMudeckuid anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBbIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX 3JIEMEHTOB (s-, p-,
d-, f-smements1). PacmpeneneHue dIEKTPOHOB TI0O AaTOMHBIM  OpPOHTAJISIM.
DneKTpOoHHBIC KOH(DHUTYypaIi aTOMOB 3JIEMEHTOB MTEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(UTYpaIiii HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
JI.A. MengneneeBa. Csi3b NepHOAUYECKOTO 3aKoHa U Ileproandeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
INPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaMm ¢ IepuoAaM. 3HayeHue
nepuoauueckoro 3akona /.M. Menneneesa.

XuMH4YeCcKasi CBs3b. BHUIBI XWMHYECKOM CBSI3U: KOBAJECHTHAsl, WOHHAaf,
MeTayuimdeckas. MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOW CBs3U: OOMEHHBIA W
JIOHOPHO-AKLENTOPHBIN. JHEPrus U IJIMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBszu. BoagoponHas CBs3b.
MexMONIEKYIISIPHBIE B3aUMOIEHCTBHUS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHHEM (Ha MpUMepe COeAMHEHU
AJIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COEAHMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTpOCHMS.  THIIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHsix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHs KOHIIEHTPAIMH PaCTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelmennsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucranioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
HAa3BaHMS OTIEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4eCKUX peakinii B HEOPraHMYEeCKOW U OpPTaHUYEeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUs
HHEPTUU MPU XUMHUYECKUX peakuusix. TemnoBble 3((PEeKThl XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKON peakiyu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsie peakuuu. Katanus n katanm3aTtopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUecKoe paBHoBecre. KoHcTanTa
XUMHYECKOro paBHOBecHs. (DaKTOpbI, BIMAKOLIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHIIEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnektponutuueckas aucconanus. CuibHble U CJa0ble  JIEKTPOIUTHI.
Crenenp auccounanuu. Cpela BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpaibHasd,
niesioyHas. Bomoponneiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
OKuCIUTEN, W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHS W BOCCTAHOBJICHUSI.
Baxueiilye OKHUCIUTENTM W BOCCTAHOBHUTENU. MeETOA 3JIEKTPOHHOTO OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PaCILJIABOB BEILIECTB.

OKCNEpUMEHTAIBHBIE METOAbl M3Y4YEHHsS] BEIIECTB M HX MPEBpAIICHUIL:
pa3oXKEeHHEe TNEPOKCHIA BOJOPOJA B MPUCYTCTBUM KaTalW3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE peaKIMii MIOHHOTO 0OMEHa, OIpeesIeHHne
CpeAbpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHHUE BIMUSHUS PA3TUUHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHS.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid CUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJTIOTPOIUS HEMETAIJIOB (Ha MPUMEPE KUCIOPOa, CEpPhI,
docdopa u yraeposaa).

Bonopon. Ilonydyenue, ¢usnueckue U XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMH W HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIOpupsl.
TOnIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crocoObl MONy4eHUs, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA. | aloreHOBOAOpOIbl. BaxkHenmme KUCIOPOACOAEPIKALIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIIIIEHHBIE CIIOCOOBI MOTYUYEHUs
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHHUI.



Kucnopon, o3on. JlabopaTopHble M TPOMBINIIEHHBIE CIOCOOBI MONTYYCHUS
kuciopoaa. @u3NUecKue U XMMUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoe, CIOCOObI MONy4YeHUS, (PU3MUECKHE WU
xumudeckue cBoictBa. CepoBogopona, cyiabbuasl. Oxcupn cepoi(IV), oxcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepbl U €€ COCTMHEHHM.

A3zor. Haxoxxnenue B mpupojie, CHOocoObl MOJyudeHHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHaK, HUTpUAbl. OKCHAbI a30Ta. A30TUCTas U a30THas
KHUCIJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

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

Yrinepon, HaxoXJAeHHWE B TOpHUpPOAE. AJUIOTPONMHBIE  MOIU(DHUKAIUU.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriaepona(ll), oxcun yraepona(IV), yrompHas kuciora u eé
coJid. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mMpOCThIX BEMIECTB, OOPa30BAHHBIX YTIEPOJOM, U €ro
COEIUHEHNN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MonydeHus, Gu3M4ecKue u
xummudeckue cporcta. Oxcupn kpeMHus(IV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHne KpeMHUS U ero coennHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tomoxenne metamioB B [leprnoandeckoil cCUCTEME XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢dbu3nyeckue cBolcTBa MeTauioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CruiaBel METANIIOB.

ONEeKTPOXUMHUUYECKUN psAl  HampsbDkeHuid metauioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPrusl, NAPOMETAITYPrusi,
anekTpometaiutyprusi. [lonsatue o xopposuum MetamioB. CHocoOBbI 3alUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MertamioB [A-rpynmnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHTOoB. Hartpwii w kamuii: monydeHue, (Qusudeckue w
XUMHUYECKUE CBOMCTBA, TPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapakrtepuctuka metamuioB IIA-rpynmnel I[lepuoandeckolt CUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJblMii: mosydeHue, (U3HYECKue u
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.



AIOMUHMI: TTOTy4YeHne, pu3ndeckne 1 XuMUYECKUE CBONCTBA, MPUMEHCHHE
IPOCTOTO BEIIEeCTBA W €ro coennHeHud. Am¢oTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miass  xapakTepucThKa MeTauioB MoOouHblx mnoarpynn  (b-rpymnm)
[leprognyeckor CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHunil. Okcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [loydeHne u npuMeHeHne Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHUI.
Baxueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua(VII). Ilepmanranat kamus, €ero OKUCIUTENbHBIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIIbI,
ruapokcubsl U conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUE Kene3a
Y €ro CILIABOB.

du3nyecKkne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHenui. [lomyyenue u
MPUMEHEHUE MEJIU U €€ COCAUHEHUM.

[{uak: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeneHne
LMHKA U €r0 COCINHECHUI.

DKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEUIECTB W MX NPEBpAICHUN:
u3ydeHue oOpasloB HEMETAIIOB, TOpeHHe cepbl, docdopa, xeneza, MarHus B
KUCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTajulbl M CIUIaBbl», B3aUMOJIECUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCIHCTBUE IIMHKA M eje3a C PacTBOpPAMH KHCIOT U
1ie04Yeld, KaueCTBEHHbIE PEAKI[MM Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJIOB, B3aUMOJEHUCTBUE THUIAPOKCUIOB AOMUHHUS M IHUHKA C
pacTBOpaMH KHUCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 N0 TEMaM
«T"anorensn», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHU,
«Metabl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIID).

XuMHS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJAax I[IO03HAHUWA W METOAOJOTHH HAYYHOTO MCCIEAOBAHUS.
HayuHble npuHOMIBI OpraHu3auuyd XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BAKHEUININX BEIIECTB (HA MpUMEpEe MPOU3BOJICTBA aMMHAKa,
CEpPHOM KHUCJIOTHI, MeTaHoa). [IpoMbIIIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIJIABOB. XMMMUYECKOE 3arpsi3HCHUE OKPYKAIOIIEH CpeAabl M €ro IMOCIEACTBHUS.
Ponb xumuu B oGecriedeHuu 3HEPreTHIecKoil 0€30MacHOCTH.

Xumus MW 3I0pOBbe UesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX ITpenapaToB. Poib XUMUM B pa3BUTUH MEAUIUHBI.



XWMHS THAIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Pons xumMuu B
obecrieueHn MUIIEBON 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0e30MacHOr0 MCIHOJIb30BaHUSl MpenapaToB OBITOBOM XMMHHM B TOBCEIHEBHON
KU3HU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XUMHS B CENIbCKOM X03siicTBe. OpraHndyecKue U MUHEpaibHbIe YAOOPEHHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl st 351eKTpoHUKHd. HanoTexHonoruu.

Pacuérnble 3anaumn.

Pacuértel: maccel BemecTBa WM 00bEMA Tra30B MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMa, KOJMYECTBA BEIECTBA) MPOAYKTOB PEAKIMU, €CIH OJIHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMa, KOTMYECTBA BEIIECTBA) MPOIYKTa
peakiuu, €ciIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAacCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B pPAacTBOpE, MOJIM BBIXOAA MPOAYKTa PpPEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanmzamusi  MeXNpeIMETHBIX CBsi3ed MNpU  HM3yUYEeHUH OOmed
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCyllecTBIsETCA Yepe3 UCIOIb30BaHUE Kak
001X €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH, MPUHATHIX B OTJEIbHBIX
IpeAMETax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmume ecTeCTBEeHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

@dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3NYecKue BEIMYUHBI, €IMHAUIIBI U3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusm, 3KOcUcTeMa, onocdepa, MeTaboau3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPHI, YTIIEBObl, HyKJICMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIILICHHOCTD,
dapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHUYECKHUX



npeaaparoB, IMPOU3BOACTBO KOHCTPYKIOHMOHHBIX  MATCPHUAJIOB, OJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmMucs POCCUUCKOW TPakKIaHCKOW UACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATMYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarouMxcsi PyKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJIaMM M HOPMaMd T[OBEJEHHUS;, HaJIU4He
IPaBOCO3HAHUS, YKOJOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTABUTH 11€7TU U CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JIndyHOCTHBIE pE3yJIbTaThl OCBOEHUA IpeaMeTa «XUMHUSD  OTPAXKAIOT
c(hOpMUPOBAHHOCTh ONBITA [MO3HABATEIILHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJaroumxcs B Ipolecce peaim3aliy o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIndHOCTHBIE pE3yJIbTAaTBl OCBOCHUA IpeaMeTa «XUMHUSD  OTPAXKaAIOT
c(hOpMUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
oOyyarommxcsi B Mpollecce peanu3aiui o0pa3oBaTebHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaxIaHCKOTr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBQXXEHUSI K 3aKOHY U IIPABOIIOPSJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTA IPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4YeOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIN3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUS K TMPOILEcCy TBOpYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUIOKEHUSI XWMHHM, OCO3HAaHHUS TOTO, YTO JAaHHbIE HAYKH €CThb pPE3yJbTar
JUTMTENIHBIX ~ HAOMIOJEHNWH, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UHTEpeca M T[O3HABATEIbHBIX MOTHBOB B TMOJYYEHHH M TOCIEIYIOIIEM
aHaim3e UHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS,;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, 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
MOCTYTIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

NMOHMMAaHUS [IEHHOCTEH 3M0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3NYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOrofeHHsI TMpaBWJl 0OE30MacHOr0 OOpalleHUs] C BeLIECTBAaMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYIOBOM JEATEIBHOCTH;

NOHMMAaHUSA [[EHHOCTH TIPAaBWJI HWHAMBHIYyAIBHOTO ¥  KOJUIGKTHBHOTO
0€301acHOTO MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3IOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHHs1);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BaTEIbCKOM
JeSITEIIbHOCTH, OOIIECTBEHHO TIOJNIE3HOH, TBOPYECKOW ©W JIPYrUX BHIAX
JeSITEIbHOCTH;

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

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

yBa)XEHUS K TPYJy, JIOASIM TPyia U pe3yiabTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAIbHOH TPaEKTOPHUH
oOpazoBaHusi, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

IKOJIOTUYECKU IIEIeCO00Pa3HOT0 OTHOMIEHUS K MPHPOJE KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HH Ha 3eMIIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MPOOJieM, BIHSHUS
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATILHON Cpeibl;



OCO3HAaHUSA HEOOXOAMMOCTH HCIOJIb30BAaHUSA JOCTHDKEHUNW XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO IPUPOAOTIOIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCSIIIMX BpEl OKPYKAIOLIEH
OPUPOIHON cpelie, YMEHHUS MPOTrHO3UMPOBAaTh HEOJIArONMpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILATH HUX;

HaJM4yusl Pa3BUTOTO 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYIbTYPHI,
OnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEJIBHOW, KOMMYHUKATHBHON M COLMAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUUM(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiau B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUST 00 OKPYXKAIOUIeM MHUpPE Kak O €JUHCTBE MPUPOJIBI U YEOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
HMBWIM3ALMU: B €€ TyMaHUCTHYECKONW HAMNpPaBICHHOCTH U Ba)XXHOM pOJH B
CO3aHUM HOBOM 0a3bl MaTepuaibHOM KyJIbTYypbl, B PELUICHUH TJI0OATBHBIX
npo0eM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B PA3BUTHH MEAUIIMHBI, 00€CIIeUeHUN
YCJIOBUM YCHENIHOTO TPY/Aa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIOTO YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: ITOHUMAHUSA CYLIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BAThH
noJlyyaeMble 3HAHUS JJI aHaJIu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAHHbBIC 3aKIIOYEHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOMUXCS JaHHBIX C IIeJbI0 TOTy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO H
caM0OOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpoPpecCuoHAIbHON
NEeATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbI€ pe3yJIbTaThl OCBOEHUSI MPOTPAMMBI 110 XMMUU Ha ypOBHE
cpenHero o0miero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHSI  OOydYaroMIMXCA
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIusl, SBJICHUE,
npoliecc, CUCTEMAa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, HCCIIe0BaHNE, HAOMIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCAIbHBIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHEBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIBHOM
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIIUU 00YYarOInXCs;
CHOCOOHOCTh 00yyYaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W yHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJISTUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eliCTBUS

1) 0a30Bble JIOrHYecKUE TeMCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aAKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIETIATh IeJIM JIeATeIbHOCTH, 3a/aBas IMapaMeTphl M KPUTEPUU HX
JOCTHKEHHUS, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIC MPU3HAKA TOHITHH W YCTaHABJIMBATH MX B3aWMMOCBS3b,
WCITOJIP30BAaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpATh OCHOBaHHWS ¥ KPHUTEPUH JJIS KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKUX PEaKIIN;

yCTaHABIWBATh TMPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKAYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXKACHHUS (MHIYKTHUBHBIC, IEAyKTUBHBIE, TIO
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B pPaccMaTpHUBaEMBbIX
SIBJIICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOIh3yEMbIE B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIbHBIE TTPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmysa, ypaBHEHHE XHWMHUYECKOM



peaknuu — TPU PEHICHUH YUYEOHBIX MO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS /ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIECTB M XMMHUUYECKHX
pEeaKUnii;

dbopMyIUpPOBAThH MENN U 3a/1a41 UCCIIETOBAHMS, HCTIOIB30BaTh MOCTABIICHHEIC
U CaMOCTOSTENLHO C(OPMYJIHMpPOBAHHBIE BOMPOCHl B KAaye€CTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS W TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOATh 33 XOIOM
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBaTH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIHTATOB UCCIIEIOBAHNUS,
COCTaBIISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
NEeSATETLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(OpManuu (HAy4IHO-
NoMmyJisipHasi JIUTEparypa XUMHUYECKOTO COJEP’KaHUsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HopM
IpE/ICTaBIICHNUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

dbopMyTUpPOBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIE METOJMBI MPU MOUCKE U
oTOope wuHOpPMAMK, HEOOXOMAUMOM Uil BBIMOJHEHHUS Y4eOHBIX 3ajad
onpeneaEHHOro THUIA,

mpuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOMpAaTh  ONTUMAaJbHYIO  (OpMy  MpeACTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

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

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHUBepPCcaJbHbIE YueOHbIe 1eiCTBHUA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTA U/WIIN
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKCHHOHN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEH pe3yJIbTaTOB ITO3HABATCIBHOW JCATCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSTENILHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIISCTB, peaau3alli yIeOHOTO TPOeKTa, U (OPMYITUPOBATH BBHIBOIBI
10 pe3ysbTaTaM IMPOBEAEHHBIX HCCICAOBAaHUN IMyTEM COTJIACOBAHMS ITO3HUIIMHA B
X0J1e 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

PerynasiTuBHbIE YHMBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpejiaraéMblii aJrOpuT™M JEHCTBUH MpH
BBIMOJIHEHUH YYeOHBIX W HCCIENIOBaTEIbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ (deKTUBHBIA CMOCOO MX peHIeHHS C YYETOM IMOJy4YeHHsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBJIATh CAMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAHald3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IbTATDBI

ITpenMeTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl 0 XMMUU Ha yriIyOJaEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKIIOYAIOT CHELUPUUECKHE
JUIs y4eOHOTO MpeaAMeTa « XUMHUsD HayuHbIE 3HAHUS, YMEHHS U CIIOCOOBI AeMCTBHIA
[0 OCBOEHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUI, BUIBI JAESITEIbHOCTH
[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 PE3YyJIbTAThl MPEICTABIEHBl IO TOJIaM
V3Y4YCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPAKAOT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUI: O MECT€ M 3HAYEHMH OPraHUYeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHHUU yCTOHYMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SHEPreTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMoOHAIILHOTO
PUPOOTOIL30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS MU OOIICH KYyJIbTYpPbI
YeJioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIe OpOWTANM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToma, THOpUIu3alus aTOMHBIX opOuTaned, HOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), HM30MEphbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- M a30TCOJEPKAINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCAMHCHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalIeHUs] DHEPrUM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3IK XUMHUW, MHPOBO33PECHUECKHE 3HAHWS, JICKAITUE B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XUMHYECKUX SIBICHUIA, MPECTABICHUS
0 MeEXaHU3MaX XHMHUYECKUX pPEaKlui, TepMOAMHAMUYECKUX W KHUHETUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUU aTOMOB M I'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM B Me30MepHbIi addekTol, opreHTanTsl | u 11 pona);
(dbakToIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHWU U OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEWINIMX OPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIrO
MIPOM3BOJICTBA (Ha MpUMEpPE MIPOU3BO/ICTBA METAHOIIA, TEPepadbOTKH HEDTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHBbIC MPU3HAKU TOHSITHH,
yCTaHaBIMBATh WX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIINE TOHATHS TPH
OTIMCAaHUM COCTaBa, CTPOCHHS M CBOMCTB OPTaHUYECKUX COSTUHEHU;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AJIIEKTPOHHOIO 0OajliaHca »ATUX peakluil, peakiMil HOHHOro OOMeHa MyTEM
COCTaBJICHUS MX MOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI,



U3rOTaBJIMBATh MOJAEIIA MOJEKYJ OPraHWYECKHX BEIIECTB ISl WILTIOCTpALUU
UX XUMHYECKOTIO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpMHUPOBAHHOCTh YMEHHI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YUYCHHBIX
OpPraHMYECKHX BEIIECTB [0 HX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIAEIbHBIX
NPEACTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIIEH, TOJIYOJ, INIMLEPUH,
ATWJICHIJIMKOIb, (eHON, (opManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACJIOTA, CTEAPUHOBAsI, OJIEMHOBASI, MAJIBMUTUHOBAS KHUCIIOTHI,
IJIMIMH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpyTHUE);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYECKUX COCJAMHEHUSX (KOBAJEHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

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

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKA/JIUEHOB,
QIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOJIOB, CIUPTOB, aJbJEIHJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yTJIEeBOAOB (MOHO-, AM- W TOJIMCAXapHIOB),
WUIKOCTPUPOBAaTh ~ TE€HETUYECKYK)  CBSA3b  MEXKAY HUMH  yPaBHEHHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKLHI C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKAATb HAa KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KpPaTHOCTH Y THIIa KOBAJIEHTHOW CBSI3U (G- U M-CBSA3M), B3AUMHOIO BJIMSHHS aTOMOB
U TPy aTOMOB B MOJIEKYJAX;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh UCTOYHUKHU YTIIEBOJAOPOJHOTO
ceipbsi  (HeTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOTYKTOB NepepadOTKH;

c(OpMUPOBAHHOCTh BJIAJIEHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHsS — HAONIOIEHNHU, U3MEPEHUHU, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTD YMEHUS IPUMEHSTh OCHOBHBIE onepauuu
MBICIIUTENILHON JESATENbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3y4YEHUS
CBOMCTB BEIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO MOHUMAaHUS CYHIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPTaHWYECKOW XUMHUU JJIsi OOBSICHEHHS W
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOPMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYETbl MO XUMHYECKUM
dbopMynaM U ypaBHEHUSIM XUMUYECKUX PEAKUIUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIUYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKIACHUIO XUMUYECKOU
(dbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
MPOJYyKTaM CropaHus, IIIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBAThH
C TIO3WIUNA  DKOJOTUYECKOW  O€30MacHOCTH  TOCHEJACTBUS  OBITOBOW U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCMOJb30BATh MOJYYEHHbIE 3HAHUS JJISl IPUHSITUS TPAMOTHBIX PELICHUN
npo0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YUYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBbIE PEAKIUU YIJIEBOJOPOJAOB pA3IUYHBIX KJIACCOB U
KHUCJIOPOACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PELUICHUE SKCIEPUMEHTATbHBIX
3alad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHHUEM IPaABUII
0e30macHOro OOpallleHus ¢ BeEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM,
dbopMyIUpOBaTh IIENh HWCCIACAOBAHUS, MPEACTABIATh B Pa3nudHON  (popme
pEe3yJbTaThl SKCIEPUMEHTA, AHATTM3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJI0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYAOBOM JEATEIBHOCTH B IIEISX COXPAHEHHUSI CBOETO 3/I0POBBS, OKPY Kalolleu
IIPUPOIHON CPEIbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUS HAa KHUBbIE OpPraHU3MbI
ONPENEIEHHBIX OPraHMYECKUX BEIIECTB, HOHMMAas cMbIci noka3aress [IJIK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS! OPraHUYEeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHA: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(GOpMAIIMKU B PAa3TUYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBol nHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIIo, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON yU4eOHOW 3aauei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA: O MAaTEpUaTLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHHM MPUPOJBI, O MECTE W 3HAYCHHUHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUUECKOW, DHEPTEeTHUYCCKOW W THIIECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTepUalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEW KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M MPHUPOTHOU

cpene;
BJIQJICHHE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XUMHUYECKUH DIEMEHT, aToM, SApO aToMma,

M30TOTIBI, AJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30YXIIEHHOE COCTOSIHMSI aTOMa, TUOpHAM3aIus aTOMHBIX OpOuTanei, WOH,
MOJIEKYJIa, BaJIGHTHOCTh, DJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCICHUS,
XUMHUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, MeTauIndeckas, BOIOPOJIHA),
KpUCTA/UTMUECKass pPEIIETKa, XUMUYECKas PEaKIus, pacTBOP, JJICKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJUTHYECCKAS TUCCOIMAINS, CTETNEeHb JJIUCCOIUAIINH,
BOJOPOJHBIA TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBOW d(]dekT
XUMHUYECKON PEaKIMK, CKOPOCTh XMMHUYECKOW PEaKInK, XUMHYECKOE PaBHOBECHE;
TEOPHH M 3aKOHBI (TEOPHS DJICKTPOIMTHYCCKOW JITUCCOIUAIINN, TEPHUOINYSCKUN
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIIECTB, 3aKOH COXpaHCHUS U
MIPEBPAIICHHS] SHEPTUH TIPU XUMHUYECKUX PEAKIINAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JEUCTBYIONIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHMS, JIKAINIME B OCHOBE ITOHUMAaHUSA
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHUYECKUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABIICHUS] O CTPOSHWU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM ypPOBHSIX; TIPEJICTABIEHUS O MEXaHU3Max XHUMHUYECKHUX
peaknuii, TEPMOAMHAMUYECKUX W  KHUHETHYECKHX  3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XUMHUYECKOM DPaBHOBECHH, PacTBOPAaxX M AMCICPCHBIX CHCTEMaXx;
(baKTOJOTUYECKHUE CBEJCHHUS O CBOWMCTBAX, COCTaBe, IMOJIYYEHUU U OE301acCHOM
WCITOJIb30BAaHUN BAKXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeTLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIUIAX  XHMHAYECKOTO
IIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUWM: BBIABIIATh XapaKTEpPHbIC NMPU3HAKU IOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS TPH
OTIICAaHUHW HEOPTAaHUYECKUX BEIIECTB M MX MIPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh yYMEHUS HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEaAKIIHMA,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENENATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJMHEHMSX, BUJ XUMHUYECKOW CBS3HM (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUI KPUCTAUNIMYECKON pPEmETKU
KOHKPETHOTO BEILIECTBA;

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

chOpMUPOBAHHOCTh  YMEHUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECKUE
BEIECTBA 10 UX COCTaBY, XMMHUUYECKUE PEAKIIUU 110 PA3JIMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupymollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTHMOCTH, YYacTHIO Karajau3aTtopa |
JPYTHUE); CAMOCTOSITEIPHO BEIOMPATh OCHOBAHMS U KPUTEPHH TS KiIacCU(PUKAITNH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MEPUOAUYECKOr0 3aKoHa /.
W. MeHnneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Menpeneena, HCTIOJIB3YS MOHSTHUA
«QHEPreTHUECKUE YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE WM BO3OYXIEHHOE HHEPTETUYECKHUE COCTOSIHHUS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U HX
coeluHEeHUKW 10 mnepuomaM U rpynmnaMm Ilepuognueckon cucremsl JI. H.
MeHnpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKJYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
ITUX PEAKIUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS HX MOJHBIX U
COKpaIllIEHHBIX  MOHHBIX  yPaBHEHWHW;  pEaKkUuMi  TUAPOJIM3A;  PEaAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHMS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTECKAHUS
XAMHUYECKUX PEAKIMU C YYETOM KX DHEPre€TUUYECKHX XapPaKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTHM XHMHWYECKOM pEaKIUh B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakToOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeKAIKE B OCHOBE MPOMBIIIICHHOTO IOJIYYEHUS CEPHOM KHCIIOTHI, aMMHAKa,
o0I1IMe Hay4yHbIC TMPUHIMIBI XUMHUYECKHX TPOU3BOJACTB; II€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb3Q;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAHUH O METOAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMOICHNE, W3MEPEHHE, MOJCINPOBAHUE,
AKCTIIEPUMEHT (peajbHbI U MBICJICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUA MPUMEHSATh 3T 3HAHUS MIPU SKCIEPUMEHTAIIBHOM HUCCJIEAOBAHUY BEIECTB
U s OOBSICHEHWS XUMHUYECKUX SBJICHHM, HWMEIOIMHUX MECTO B TMPUPOJE,
MPAKTUYECKOMN JEATENBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aWUMOCBSI3b XUMHYECKUX 3HAHUUA C
MOHSTUAMHU U TIPEJICTABICHUSIMU IPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee 0CO3HAHHOTO TOHUMAHHS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HUCIOJIB30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLIECHTPALUS;
Macchl BEIIECTBAa WM 00BbEMA rasza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce
Wi 00BEMY OJTHOTO M3 YUYaCTBYIOUIMX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKuuu; 3HAYEHUs BOJOPOJHOTO MOKA3aTeNisi paCTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEMa, KOJMYECTBA BEISCTBA)
MPOAYKTA PEAKIMH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OTIPEICIEHHOM MacCOBOM J0Jiel PacTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMECH); MIOJIM BBIXOAA MPOAYKTa peakiuu; OOBEMHBIX OTHOIIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCHEepUMEHT  (TpOoBEJCHHE  peakuuid  HMOHHOro  oOMeHa,
MOJATBEPKICHNE KAYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACTICHUE
Cpelbl PacTBOPOB BEIIECTB C MOMONIBIO HWHJMKATOPOB, HM3YUYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIMH, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afa4 1o Temam «Metawibeyy u  «Hemeramis») ¢
coOJIroZIeHneM MpaBuil 0€301acHOro oOpaleHus C BelecTBaMU U JIabOpaTOPHBIM
obopynoBanueM, (GOpPMYyJIHpPOBaTH 1I€JIb  HMCCJIEAOBAHUS, NPEACTaBIATh B
paznuuHOi dopMe pe3ysbTaThl SKCIEPUMEHTa, aHAJIU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUM: COOTIOIATH MPABIIIA MTOIH30BAHUS XUMUYECKON
nocyol u jgabopaTopHbIM O0OpyJOBaHWEM, OOpaIleHUsT C BEIIeCTBAMHU B
COOTBETCTBHUU C WHCTPYKIIUSMU TIO BBITOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1eJIeCO00pa3HOTr0 TMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIbHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOIIEH MPUPOTHOU
Cpeabl W JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHsA, OCO3HABAaTh OMNACHOCTH
TOKCUYECKOI'0 JIEUCTBUSI HA JKUBBIE OPraHU3MbI ONpPEAEIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH ILI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(GOpMAIIMKU B PAa3TUYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEepHET U ApyTHE), KPUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaInio, mepepadaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBUU C MOCTABJIEHHON yueOHOM 3a1auei.
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NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUH
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 9
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOT0OOpasue 1 |
' BEILECTB
1.3 XUMHUYECKUE PEaKIuu 19 1 3
Hroro no pasneny 39
Paznen 2. Heoprannueckasi XuMus
2.1 Hemeramisl 31 1
2.2 Metamisl 23 1 2
Uroro no pazneny 54
Pa3zgen 3. Xumus 1 ;Ku3HbL
31 Metoabl o3HaHUS B XUMUH. XUMHUA U 9
’ JKA3Hb
Hroro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8







ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoTshI

IIpakTHYeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[Ipenmet u 3HaYEHNE OPTaHUYECKON
XUMHH, TIPEJICTABICHHE O MHOTO00pa3uu
OPraHNYeCKUX COCIUHEHUHN

01.09.2023

DNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSTHHS ).
BasieHTHBIC BO3MOXXHOCTH aTOMa yIiiepoia

04.09.2023

XI/IMI/I‘-IGCKEUI CBsA3b B opraHqucxnx
COeTMHEHMIX. MexaHn3Mbl 00pa30BaHUS
KOBQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3CH

06.09.2023

Teopust cTpoeHUsI OpraHUYECKUX
coequHenunii A. M. Bytneposa

08.09.2023

Buas! uzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHbIE

3¢ dEeKTH B MOJIEKYIaX OPraHMUECKUX
COECIMHEHUN

11.09.2023

[IpencraBnenne o knaccudukanuy u
cucremarnyeckas Homenkinarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

13.09.2023

Knaccudukanms peakiuii B opraHn4ecKon
XUMHH

15.09.2023




Cucremaruzanuys u 0000ILIEHYE 3HAHUN 1O
TEME

18.09.2023

ATKaHBI: TOMOJIOTUYECKHH psif, 001mast
dbopmysia, HOMEHKJIATypa U U30MEpHs,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI

20.09.2023

10

dusnueckre U XUMUYECKHAE CBOMCTBA
AJIKAaHOB

22.09.2023

11

Haxoxnenue ankaHoB B IPUPOJIE.
CriocoObI TTOTy4YeHUsT 1 TPUMEHEHNE
aJIKaHOB

25.09.2023

12

[uknoankansl: o0mast popmya,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHS M XUMHUYECKUX CBOICTB,
CIOCOOBI MOTYYCHUS U TIPUMEHCHUE

27.09.2023

13

Pemrenne pacu€THbIX 3a1a4 HA
OIIpeJIeIEHUE MOJICKYJIIPHON (OPMYITBI
OpPraHUYECcKOro BEUIECTBA 10 MACCOBBIM
J0JISIM @TOMOB 3JIEMEHTOB, BXOASIIUX B €T0
coctas. Cucremarn3anus 1 0000IIeHE
3HaHUH MO TeMe

29.09.2023

14

AJKEHBI: TOMOJIOTUYECKHH psifl, 001ast
bopmyia, HOMEHKIJIATypa, JIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHasl ¥ [IUC-TPAHC-U30MEPHS
AJTKEHOB

02.10.2023

15

dusnueckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA

04.10.2023




CriocoOblI moryueHus 1 IpUMEHEHNE

16
AJIKEHOB 06.10.2023
[TpakTuyeckas pabora Ne 1 o teme
17 "[TonyueHue dTUIIEHA U U3YUEHHUE €ETO
o Y " Y 09.10.2023
CBOMCTB
Pemenue pacu€THpIx 3a1a4 Ha
18 omnpenieaeHue MOIEKYIISIPHOH (DOPMYIEI
pel YIAPHOH opy 11.10.2023
OpraHUYECKOro BEIECTBA
ATNKaUeHbl: CONPSHKEHHBIC,
19 H30JINPOBAHHBIC, KyMYJIMPOBaHHLIC.
P YMYTHP 13.10.2023
Oc00EHHOCTH AJIEKTPOHHOTO CTPOCHUS
20 XHUMHYECKHE CBOMCTBA CONPSKEHHBIX
IUEHOB 16.10.2023
)1 CriocoOblI moryueHus 1 IpUMEHEHNE
AJIKaUEHOB 18.10.2023
AJKWHBI: TOMOJIOTUYECKHUM psJl, o01Ias
dhopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
22
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, 20.10.2023
¢dusnveckue CBONCTBA
23 XUMHYecKre CBOMCTBA aJIKWHOB
23.10.2023
24 KauecTBeHHBIE peaki HA TPOHHYIO CBI3b
peaxtt POHIY 25.10.2023
’5 CriocoObI TTOTyYeHUs 1 TPUMEHEHNE
AJIKUHOB 27.10.2023
Pemenue 3amad: pacu€Tsl M0 ypaBHEHHUIO
26 .
XUMHYECKOHN peaKiuu 08.11.2023
27 Cucremarusanus 1 0000IIeHIE 3HAHUN 110




TEMC

10.11.2023

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIast
(dbopMyIia, HOMEHKIIaTypa. DINEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
OeH30l1a ¥ TOJTyolla, NX (GU3HUECKUE
CBOMCTBA

13.11.2023

29

XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH
3aMCIICHUA

15.11.2023

30

XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH
MIPUCOEANHEHHSI, OKUCIIEHHE TOMOJIOTOB
OeHzona

17.11.2023

31

Oco0EHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa

20.11.2023

32

Pemrenne pacu€THbIX 33124 HA
OIIpeJIeIEHUE MOJICKYJIIPHON (OPMYITBI
OpPraHUYECKOro BELIECTBA

22.11.2023

33

CriocoOsl MoNTy4eHus U IpUMEHEHUe
apeHoB

24.11.2023

34

['eneTnyeckast CBSA3b MEKIY Pa3InYHBIMU
KJIacCaMH YTJIEBOJIOPOIOB

27.11.2023

35

Pacuétel 10 ypaBHEHUSAM XUMUYECKHUX
peakiuii. Cuctemarusarus 1 06001IeHue
3HaHUM MO TeME

29.11.2023

36

[Ipuponnsrii ra3. [lomyTHbie HEPTAHBIE
ra3bl

01.12.2023

37

KaMeHHBII yroyib 1 IpoayKThI €r0
nepepadoTKu

04.12.2023

38

Hedts u ciocoObI €€ nepepaboTKu.




[TpumeHeHne MPOyKTOB MepepadoTKu
HetH

06.12.2023

39

I'eneTnueckas CBA3b MCXKAY pa3InuHbIMU
KJ1acCaMH yrjieBoaopo10B

08.12.2023

40

["ajmoreHONpoON3BOAHBIE YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHHE; PEaKITUU
3aMEIEHNs TaJIoTeHa

11.12.2023

41

JeiicTBue 1mienoueii Ha
rajoreHnpou3BoiHbIE. B3anmonaeiictere
IHUTajJ0reHanKaHOB C MATHUEM U IIUHKOM

13.12.2023

42

Cucremarusanus 1 0000IIIeHIE 3HAHUN 110
pazneny "YrieBonopoasr"

15.12.2023

43

KontponbHas paboTa mo teme
"Yrnesonpopoas!"

18.12.2023

44

[IpenensHBIC OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKHH psl, oOmiast hopmyIa,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATypa, KITaCCHUPUKAIIHS,
¢dusnveckue CBONCTBA

20.12.2023

45

XHUMUYECKUE CBOMCTBA MPEACTbHBIX
OJTHOATOMHBIX CITUPTOB

22.12.2023

46

CriocoOblI rmoryueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

25.12.2023

47

[IpocTteie ahupel: HOMEHKIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKHX CBOMCTB

27.12.2023

48

MHoroatoMHEBIS CIIMPTHI: STUJICHTJINKOJIb U
TJIIMLOEPHUH, UX (1)I/ISI/I‘IGCKI/IG 1 XUMHWYECKUEC

29.12.2023




CBOWCTBA

CriocoOsl MoJTy4eHus U IpUMEHEHUe

9 MHOT0aTOMHBIX CIIUPTOB 08.01.2024
50 ®deHo: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE
cBoiicTBa. TokcuyHOCTH (PpeHOIIa 10.01.2024
51 XuMHU4ecKkre CBOMCTBa (heHona 12.01.2024
57 CriocoOsl MosTy4eHus U IpUMEHEHUe
¢denona 15.01.2024
[TpakTrueckas padota Ne 2. Permenue
53 SKCIEPUMEHTANIBHBIX 33/1a4 I10 TEME
"CHI/I;)TBI U penomnr" " 17.01.2024
54 CucremaTu3aius U 0000IIeHHE 3HAHUN IO
TeMme 19.01.2024
ATnbAeTuIbl U KETOHBL: JIEKTPOHHOE
55 CTpOEHUE KapOOHMIBHOM TPYTIIbI,
TOMOJIOTHUYECKHUE PSJIbI, 001ast popmyIa, 22.01.2024
M30MepHsl © HOMEHKJIATypa
56 Anbvz[erpmbl U KETOHBI: (U3NYECKUE
CBOKCTBA; PEAKLMHU IPUCOCTUHEHUS 24.01.2024
57 Peakuuu okucieHus U Ka4eCTBEHHbIE
peaKuru aJIbJIETUIOB U KETOHOB 26.01.2024
58 CriocoOBlI MOTyYeHUS albJICTHIOB U
KETOHOB 29.01.2024
OAHOOCHOBHBIE NpeeNbHbIe KApOOHOBBIE
59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHMS MX 31.01.2024
MOJICKYJTT
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX




KHCJIOT, UX (pu3nyeckue cBoicTBa

02.02.2024

61

XHUMUYECKUE CBOMCTBA MPEACTbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIIOT

05.02.2024

62

Oco0EHHOCTH CBOWCTB MYpPaBbHHOM
KHCJIOThI. MHOTOOOpa3ue KapOOHOBBIX
KHCIIOT

07.02.2024

63

OcoOEHHOCTH CBOMCTB: HEMIPEICIBbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT

09.02.2024

64

[TonsATHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

12.02.2024

65

CriocoOblI moryueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCIOT

14.02.2024

66

Crnoxxabie 3(hUPBI: TOMOJIOTHYECKUH P,
obmas hopmyina, uzoMepus u
HOMEHKJIaTypa

16.02.2024

67

dusznueckre 1 XUMUYECKHE CBOMCTBA
a¢upoB

19.02.2024

68

Pemenue pacu€THbIxX 3a1a4: 110 ypaBHEHUIO
XUMHYECKON PEAKIMU, HA ONIPENECIIEHNE
MOJIEKYJISIPHOM (pOPMYITBI OPraHUIECKOTO
BEILIECTBA

21.02.2024

69

[TpakTuyeckas pabora Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"KapOoHnoBsie kucioTsl. CrioxHbie 3pupsr”

26.02.2024

70

Kupsr: ctpoenue, puzndeckue u




XUMUYECKHUE CBOMCTBA (TUAPOITU3)

28.02.2024

71

Oco0EeHHOCTH CBOWCTB JKHUPOB,
COACPpIKAIINX OCTATKU HCTIPCACIIbHBIX
JKUPHBIX KUCIOT. JKupsl B ipupoe

01.03.2024

72

Mpbuta KaK COJIM BBICIITUX KapOOHOBBIX
KHCIJIOT, NX Moolee aercTeue. IloasaTue o
CUHTETUYECKUX MOIOIIUX CPEICTBAX
(CMCO)

04.03.2024

73

['eHeTn4eckas CBS3b yrieBOAOPOIOB U
KHCJIOPOJICOACPIKAITNX OPTaHUUECKUX
BEILECTB

06.03.2024

74

Pacuétel 10 ypaBHEHUSAM XUMUYECKUX
peakuuii

11.03.2024

75

CucreMaruzanuys u 0000ILIeHYE 3HAHUN 1O

TEMC

13.03.2024

76

OO01mmas xapakTepuCTHKA YIIIEBOIOB U
KJIaccu(pUKaus yrieBoaoB (MOHO-, IU- U
TTOJTHCaXapHU/Ibl)

15.03.2024

77

Mounocaxapuabl: GU3MYECKre CBOMCTBA U
HaXOXJCHHE B TIPUPOJIC

18.03.2024

78

IIpuMeHeHue III0KO3bI, €€ 3HaUeHUE B
JKA3HEACATENIBHOCTH OPraHU3Ma

20.03.2024

79

Jlucaxapuibl: caxapo3a, MajbTo3a U
nakTo3a. HaxoxaeHnue B mpupoie u
MIPUMEHEHHE UCaXapHIOB

22.03.2024

80

[Tonucaxapuabl: CTpOCHHE MaKPOMOJIEKYII,

¢bu3nyecKkre U XUMUYECKUE CBONCTBA,
MIpUMEHEHNE

01.04.2024




81

[TonsATHE 006 NCKYCCTBEHHBIX BOJIOKHAX

03.04.2024

82

Pemrenne pacueTHsIX 3a1a4 Ha
OIIpEeJIeTICHUE 0T BbIXOA POAYKTa
peakuuu OT TEOPETUYECKHU BO3MOKHOTO

05.04.2024

83

CucreMaruzanys 1 0000IeHrE 3HAHUHN 110
pasneny

08.04.2024

84

KontponbHas paboTa mo teme
"Kucnopoacoaepxaniyge OpraHu4ecKue
coenuHenus"

10.04.2024

85

AMUHBL: KJIaccu(puKaIus, CTpOCHUE
MoOJIeKyJ, obmiast popmyia, usomepus,
HOMEHKJIATypa 1 (PU3NYECKHe CBOHCTBA

12.04.2024

86

XUMHUYECKUE CBOMCTBA ann(paTHIecKux
aMUHOB

15.04.2024

87

AHWINH: CTpPOEHHE aHWIINHA, 0COOEHHOCTH
XUMHYECKUX CBOMCTB aHMWJIMHA

17.04.2024

88

CriocoOblI moryueHus 1 IpUMEHEHNE
ann(aTuuecKux aMHHOB

19.04.2024

&9

AMHWHOKHUCIIOTBI: HOMEHKJIATypa 1
nu3zomepusi, pusnyeckue cBOCTBa.
OTZ[GJIBHBIG mpeaACTaBuTCIN O~
AMHUHOKHUCJIOT

22.04.2024

90

XUMHUYEeCKHe CBOMCTBA aMHMHOKHCIIOT, HX
OHOJIOrMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CI/IHTGB U TUAPOJIN3 TICTITHIO0B

24.04.2024

91

bBenku kak mpupoHbIe TOJIMMEPHI;
CTPYKTYpPHI O€JIKOB

26.04.2024




92

XUMHUYECKHUE CBOMCTBA OEIKOB

29.04.2024

93

A30Tc0):[ep>1<amne reTCPOUHKIINICCKUC
COCIMHCHUSI. HyKJIeI/IHOBHe KHUCJIOTHI:
COCTaB, CTPOCHUC U Ouosoruueckas POJIb

03.05.2024

94

[TpakTrueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TeMe
"A30TCcoeprKalIie OpraHndecKue
coelMHEeHUS "

06.05.2024

95

[TpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTATIBHBIX 33a4 [0 TeMe
"PacriozHaBaHME OpraHMYECKUX
coequHeHnn"

08.05.2024

96

Kontponbnas padoTa mo teme
"A3zoTconepkaniue OpraHmn4ecKre
coenuHeHus"

10.05.2024

97

OCHOBHBIE TOHITHS XUMUH
BBICOKOMOJICKYJIIPHBIX COSMHEHUN 1
METOBl UX CHHTE3a —IIOJTUMEPHU3ALIUS U
MOJIMKOHIEH CALs

13.05.2024

98

[Tnactmaccel. YTunu3anus u nepepadoTka
IJIaCTHUKA

15.05.2024

99

DJ1acTOMEpbl: HaTypaabHbIN
CHUHTCTUYCCKUC KAYIYyKH. Pesuna

17.05.2024

100

Bonokna: HaTypanbHbIe, HICKYCCTBEHHBIE,
cuHTeTnuyeckue. [lommumepsl ciennaabHOTO
Ha3HAYCHUS

20.05.2024

101

[TpakTuyeckas padora Ne 6. Pemenue




BKCHepI/IMeHTaJIBHBIX 3a4a4 I10 TCME
"Pacrio3zHaBaHue miacTMacc U BOJOKOH"

22.05.2024

O06o001IeHne U cUCTeMaTU3aIUs
102 M3Y4YEHHOI'0 MaTepuasa 1o TeMe

"BbIcOKOMOJIEKYIIpHBIE COETUHEHUS"

24.05.2024

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




11 KJIACC

KouunyecTBo 4acos JJIeKTPOHHBbIE
Ne aTa udpoBbie
n/n Tema ypoka Bcero Koutpoanueie  TIpaxTuteckue fdlsyqennﬂ :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoTshI pecypen
| Atom. CocTaB aTOMHBIX siep. XUMUYECKUH 1
arieMeHT. M30Torm!
) CTtpoeHue 3NIeKTPOHHBIX 000JI0YEK aTOMOB, |
KBAaHTOBBIE YMCIIa
3 Krnaccudukanus XuMIUYeCKUX JIEMEHTOB (S-, ]
p-, d-, f-3memenThI)
4 Pacnipenenenue 37eKTpOHOB TTO ATOMHBIM |
opOuTaIsIM
DNEeKTPOHHBIE KOH(UTYpAITH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUM
6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. 1
DNEeKTpOOTPULIATETbHOCTh
[Tepuonuueckuii 3akon u [lepuoanueckas
7 chcTeMa XUMHU4YecKuXx 3neMeHToB Jl. H. 1
MenzeneeBa, CBsI3b C COBPEMEHHOM TEOPUEH
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU |
MPOCTHIX M CIIOKHBIX BEIIECTB O TPYIIaM 1
nepuoiam
9 CucreMaruzanys 1 0000IeHrE 3HAHUHN 110 1




TEMC

10

Bunsl xumMuueckoil cBs3u. MexaHu3MEl
00pa30BaHMs KOBAJIGHTHOM CBSI3H.
Bonoponnas cBsizb. MexmolieKkyispHbie
B3aNMMOICHCTBUSI

11

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

12

Hpe,HCTaBJ'IeHI/ISI O KOMIIJIEKCHBIX
COCIUHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecrBa MOnEKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIIbI
KPUCTAUNINYECKUX PEIIETOK U CBOWCTBA
BEIIIECTB

14

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOpPax

15

VcTuHHBIE PacTBOPBI: HACHIILIEHHBIE U
HEHACBIILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BRIpOXKEHHS KOHIIEHTPAIU!
pacTBOpOB

17

Pemenwue 3a1a4 ¢ UCMoIb30BaHUEM TTOHSITHIA
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTra',
"MoJiipHas KOHIIEHTpauus"

18

Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX BELIECTB

19

CucreMaruzanys 1 0000IIeHrE 3HAHUHN 110
TEME




20

KonrponsHas padora o remam "CtpoeHue
aroma. [leproanueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XMMUIECKUAX
anemenTtoB JI. . Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Krnaccudukanus XuMHYECKUX pEeaKIHuii B
HEOPraHWYECKOM M OPraHUYECKON XUMUU.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXPaHEHUS U NPEBpAIICHUS SHEPTUH NPU
XUMHUYECKHUX PeaKIMsIX

22

TennoBble 3¢ (HeKThl XUMUYECKUX PEeaKLUH.
Tepmoxummuyeckne ypaBHEHHS

23

Breraucnenus mo YPAaBHCHUAM XUMHWYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUSAM

24

CKOpOCTh XMMHUYECKOHN peakiinu, eé
3aBHCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u karanu3atopsl

25

['oMoreHHbIe U Te€TEPOreHHBIE PEAKIIUU

26

[TpakTuyeckas pabora Ne 1 o teme
"BnusiHre pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOH peakiuu"

27

OO6parumbie 1 HEOOpATUMBIE PEAKITUH.
XHUMUYECKOE PaBHOBECHE

28

[TpakTrueckas padota Ne 2 o Teme
"Bnustaue pa3nudHbIX GaKTopoB HA
MOJI0)KEHUE XUMHUYECKOTO PaBHOBECUA"

29

Dnektponutryueckas auccounanusi. CuiabHble
U ciadbie AIeKTponuThl. CTerneHb




Jucconuanmnu

HNonnoe npoussenenune Boapl. Cpena BOJHBIX

30 pactBopoB. Bogopoanslii mokazatens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, mpoTekaromue B
pacTBOpax AMEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme

32 "XuMHUECcKrEe peakIu B pacTBOpax
AJIEKTPOIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. Baxueinme okUCIUTeNu U
BOCCTAHOBUTEHU

34 Mertoa 37eKTpOHHOTO (3JIEKTOHHO-HOHHOT0)
OanmaHca

35 DIEKTPOIN3 PACTBOPOB U PACIIIIABOB
BEIIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenue 3aga4 pa3nuyHbIX TUIOB

18 CucremaTu3zaius U 0000IICHHE 3HAHUN IO
TeMe "XuMHUUYecKHe peakiuu'

39 Kontponbnas padota o Teme "Xumudyeckue
peakuuun"
[Tonoxxenue HemetauioB B [lepuoanueckoit

40 cHCTEME XUMU4YeCcKuX dneMeHToB Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. PU3MYECKUE CBOMCTBA HEMETAIIIOB

A1 AnoTponusi HEMETAUIOB (Ha IPUMEpE

KHCJIOpOJia, cepbl, hocdopa u yrieposia)




Bognopon: nonyuenue, pusudeckue u

42 XUMHYECKUE cBOMCTBA. [ 'upuibl
["anmoreHsl: HAXOXKACHHUE B IPUPOJIE, CIIOCOOBI

43 NoJTy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOICTBA
lManorenoBonoponasl. Baxxnenmue

44 KHUCJIOPOJCOAEPKAIINE COSTUHECHUS
raJioreHoB
JlaGopaTopHble U TPOMBIIIUICHHBIE CITOCOOBI

45 MOJy4YeHUs rajnoreHoB. [Ipumenenne
TaJOr€HOB U UX COCTUHEHUN
[TpakTuyeckas pabora Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
"T"anorensr"
Kucnopon: naboparopHsie u

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

48 Oxcupl U NEPOKCUIBI

49 Pemenue 3aga4 pa3nuyHbIX TUIOB
Cepa: HaxXOXJEHHE B IPUPOJIE, CIIOCOOBI

50 NOJTy4eHUs, GPU3NUECKHUE U XUMUYECKHE
CBOICTBA

51 CepoBojopo, Cyab(puapt

57 Kucnoponcoaepxkaiiue coeIMHEHHS CEPBI.
Oc0OEHHOCTH CBOWCTB CEPHOMN KHCIIOTHI

53 [TpakTuyeckas pabora Ne 5. Pemenue

JKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe "Cepa u




eé coequueHus"

A30T: HaXOXKJIEHUE B TIPUPO/IE, CIIOCOOBI

54 NoJTy4eHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPUJIbI

55 Kucnoponcoaepxaiue coequHEHHS a30Ta.
Oco0GeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumMeHeHHe a30Ta ¥ €ro COeAUHEHUI.
A3OTHBIE y10OpEeHHUS
docdop: HaxOKIAEHUE B IPUPOJIE, CIOCOOBI

57 NoJy4YeHUs, GPU3NIECKUE U XUMUYECKHE
coiicTBa. @ochuas! u hochun

58 Oxkcuabl hocdopa, pochopconepxarime
kucioThl. Comu hochopHOM KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHU.
dochopHbie y100peHHs
[TpakTuyeckas pabora Ne 6. Pemenue

60 AKCIIEPUMEHTAIIbHBIX 3aa4 1o TeMe "A30T U
docdop u ux coequHeHU"
VYrnepos: HaxoKaeHUE B IPUPOJIE,

61 aJUIOTPOMHbBIE MOAU(pUKAIUY; (PU3HUECKUE U
XMMUYECKHE CBOWCTBA, IPUMEHEHHE

2 Oxkcun yrinepona(Il), 0f<cnz[ yraepona(lV),
yrojibHasi KHCJIOTa U €€ COJu

63 Pemenue 3anay pa3nuyHbIX TUIIOB
Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CTIOCOOBI

64 noTy4deHus1, GU3NIECKHEe U XUMHUIECCKUE
CBOMCTBA

65 Oxkcua kpemaus(IV), kpeMHHEBast KHCIIOTA,




CHJIMKAThI

[IpumeHeHne KpEMHHUS U €r0 COCTUHEHUN.

66 Crexo, ero noyy4eHue, BUAbl CTEKIIa

67 Pemenue 3aga4 pa3nuyHbIX TUIOB

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

69 Kontponbnas padota o teme "Hemeramibr"

70 AHanu3 pe3yJabTaTOB KOHTPOJIBHOU PabOTHI,
KOPPEKIIHs OINO0K
[Tonoxxenne metaiuioB B [lepuoguueckoi

71 CHCTEME XMMHUYECCKUX IJIICMCHTOB,
Oco0eHHOCTH CTPOEHUS NEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB

7 OO6mwme Guznueckre CBOMCTBA METAILIOB.
[IpuMeHeHne METAIITIOB B OBITY M TEXHUKE

73 CnaBel MeTaiioB. Koppo3us meTasnioB

74 Pemrenune 3ana4 pa3sian4HbIX TUIIOB
DJIEKTPOXUMUYECKUH P HATPSIKEHUI

75 MeTauioB. OOIIMe CIOCOOBI MOTyYeHUS
METAJII0B
OOmas xapakTepucTuka MeTamioB [A-
rpynnsl [leppoandeckoi cuctembl

76 XUMHYECKUX 3JIeMEHTOB. HaTpuii u kanuii:
noy4yeHue, GU3NIecKue 1 XUMHUIECKUE
CBOMCTBA, MPUMEHEHNE MTPOCTHIX BEIIECTB U
UX COEOUHEHNN

77 O6mrast xapakTepucTuka MeTayioB [1A-

rpynmnsl [leppoandeckoi cuctembl




XUMHUYECKHUX BJIEMEHTOB. Maruuii u

KaJIBIWI: TIOJTy4YeHue, (pu3ndeckue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUN

78

JKécTtkocTh BOJBI M CITOCOOBI €€ YCTpaHEHHS

79

ATOMHHUI: TIONTy4YeHHE, PU3NUECKHE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
THIIPOKCUIA ATFOMHUHUS,
THJIPOKCOKOMITIIEKCHI aITFOMUHHS, UX
IPUMEHEHHE

81

Pemenue 3aa4 pa3JINIYHbIX TUIIOB

82

[TpakTrueckas padota Ne 7. Permenue
AKCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
"MeTaisl IN1aBHBIX oarpymnm"

83

OO6mrast xapaKTepruCTHKa METAIIJIOB
nmo6ouHbIX moArpymnm (b-rpyrmm)
[Tepuoauueckoit CUCTEMBI XUMUYECKHX
3JICMCHTOB

84

du3nYeCKre U XMMHUYECKHE CBOMCTBA Xpoma
U €r0 COCANHEHUM, UX IPUMEHEHHE

85

Baxwuelimme coeMHEHN Maprasiia.
[IepmanranaT kayius, €ro OKMCIUTEIbHbIE
CBOMCTBA

86

dusnueckue U XUMHUYECKUE CBOMCTBA JKelle3a
u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CILIABOB XKeJe3a

87

dusnueckue U XUMHUYECKUE CBOMCTBA MEU U




€€ COCIMHECHUM, UX IPUMEHEHUE

dusnueckye U XUMUYECKHAE CBOMCTBA [IMHKA

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

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

90 Pemenue 3aga4 pa3nuyHbIX TUIOB

91 O06o01IeHre 1 CUCTeMaTH3aIMs U3YYEHHOTO
Marepuania mno teme "MeTaibr"

92 Kontponbras padota mo teme "Mertanibr"

93 AHanu3 pe3yJabTaTOB KOHTPOIBHOU PaboTHI,
KOPPEKIIHs OINO0K
Ponp xumum B obecrieueHnn yCTOMYHNBOTO

94 pa3Butus yenosedecTsa. [loHsTue o
Hay4YHBIX METOJIaX UCCJIEIOBAHMS BEIIECTB
HayuHble mpUHIUIBI OpraHu3auu

95 XUMHYECKOTO IIPOU3BOICTBA.
[IpoMbliieHHBIE CTIOCOOBI MOTYYEHUS
Ba)KHEUIIINX BEIIECTB

96 XHUMHUYECKOE 3arpsi3HEHNE OKPYKaIOIIEH
CpeIbl U €ro MOCeICTBUS

97 XuMHUS U 310pPOBbE YETIOBEKA.
JlexapcTBeHHBIE CpenCTBa

08 Xumus uiy. Pons XuMun B o0ecrieueHnn
MMUIIEBONA OE€30aCHOCTH

99 Kocmernueckue n napdromepHbie cpecTBa.

BriToBasg xumus




XuMus B CTPOUTENLCTBE. BakHelue

100 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHuabl
101 XHMHS B CEIIBCKOM XO3SICTBE. 1
Opranuyveckrie 1 MUHEPAIbHBIC YI00peHUs
102 CucreMaruzanys 1 0000IeHrEe 3HAHUHN 110 |
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







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

Epemun B.B., Ky3smenko H.E., Tepenun B.., Ipo3noB A.A., Jlynun
B.B./mog pen. Jlynuna B.B. Xumus (yrimyOnennsiii ypoBens). 10 kmacc. - M,:

Hpoda, 2022

METOIUYECKHUE MATEPHUAJIBI IS YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru






