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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pa3zpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpamMMBbl CPEIHEro o01ero
obpazoBanusi(POIl COO), npencraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mnpeameTra «XuUMHs» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoi
denepauuy, peamu3yIOMIUX OCHOBHbIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXeHU «CTparernn pa3BuTus BocnuTtanus B Poccuiickoi
Oepnepanuu Ha niepuoj 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 oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyemMoe B ycioBusX —auddepeHIIMpOBaHHOTO,
npoduiabHOro oOOyuYeHusi, MPHU3BAHO O0OECIeYnTh O0O0IEC00pPa30BATENbHYIO0 U
OOIIEKYyIbTYpPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJBI, HEOOXOIUMYIO ISt
aJlanTalyy UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaK¥Ke IS
IPOJOJDKEHUS 00y4YeHUsi B OpraHu3alusx IpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHON M3 NPUOPUTETHBIX AUCIUILIUH.

B nmporpamme mno XumMuu Ha3zHauyeHHE TMpeaMera «XUMHUS» TMOJy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAraIOIIMMU
nonoxkeausiMu OPI'OC COO o B3auMOOOYCIOBJICHHOCTH ILIE€JIeH, COJIepKaHUs,
pe3yabTaToB OOy4YeHHs W TpeOOBAHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBIISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOiN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOTopoil oOecrneynBaeT
NOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIe CcTpaTeruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHS 00YUYaIOIMIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIas, KOTopas npeaycMaTpuBaeT
onpeesieHue: TPUHIIMIOB CTPYKTYPUPOBAHUS M TOCIEA0BATEIbHOCTH
U3y4YEHUs y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO CONEPKATCIBHOW OCHOBBI
KOHTPOJII M OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOyJarommxcs B
paMKax MTOrOBOW arrectaliud B (OpME €AUHOrO0 TOCYAAPCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJIE€HHOTO U3YUYEHUSI XUMUU:



e YCTAaHaBIMBAaET WMHBAPHUAHTHOE NPEIMETHOE COJAEpIKaHHE, 00s3aTeNIbHOE
JUIS W3y4YeHUs B paMKaxX OTAENbHBIX mpoduieii, mnpexycMaTpuBacT
pacmpesieieHue U CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3ziesiaM Kypca;

e JAET IMpUMEPHOE pachlpeiejieHue Yy4eOHOro BpPEeMEHHU, PEKOMEHIYyEeMOIo
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TIpenjaraeT MPUMEPHYIO TIOCIEIOBATEIbHOCTh H3YUYEHHS Yy4eOHOTO
Matepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yriyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHHs, COICPKATEIBHOM XapaKTEePUCTUKH
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbl CpEIHETO oO1ero oOpazoBaHus (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-MTO3HABATENbHBIX ~ JCHCTBHIM  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaIMeTa.

[Io BceM Ha3BaHHBIM MO3UIHUSAM B IMpOrpamMMme MO XHUMHUHM IMPEIyCMOTpEHa
IPEEeMCTBEHHOCTh € OOy4Ye€HHEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TmTpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKAHMS Y4eOHOTrO Mpeamera
«Xumus» OCTaéTcsi BO3MOXXHOCTbH BbIOOpa €ro BapUATHUBHOM COCTaBJISIOLIEH,
KOTOpasi JAOJKHA OMNPENEsAThCS B COOTBETCTBUMU C HANPABJICHHEM KOHKPETHOIO
npodusst 00yueHus.

B coorBerctBUM ¢ KoHuentyaidbHbiMU nosiokeHusiMu DPI'OC COO o
Ha3HAYCHUH MPEIMETOB 0a30BOro U yriiyONEéHHOro YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEeAHEro oOIIero ooOpa3zoBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOIO U3Yy4YEHHUsI HaNpaBJieH Ha pean3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOUIMM  J3TalOM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsi B paMKax M3yY€HUS CIHEHUAIbHBIX €CTeCTBEHHO-HAYyYHbIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX U OPraHU3AIMSIX CpeIHEro npogecCHoHaIbHOrO
oOpa3zoBanusi. B 5Toi CBsI3u u3yyeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYILIECTBEHHO Ha pacUIMpeHue U  yrIyOJIeHHEe TEeOpEeTHUEeCKOW U
PAKTUYECKON MOJATOTOBKU OOYyYaromIMXCsl, BEIOPABIIMX OMPECIEHHBIN MPOpHIIb
00y4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOMIErO MOJIyYeHUs XUMHUUECKOTO
00pa3oBaHMs B OpraHU3aluax MpodeccuoHaibHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUPYEeMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeHero oO0IIero oOpa3oBaHUs
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe HA peUIeHHe 3a7ad



BOCIHUTAHUSA U COLUAIBHOIO PAa3BUTHUS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHX
OOILIEMHTEIUICKTYaJ IbHBIX YMEHHUH, YMEHUI palMOHAIM3alMi y4eOHOrO Tpyla U
0000MIEHHBIX  CHOCOOOB  JIESITENIBHOCTH, HMEIONUX  MEXKIUCIUIUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocrapndomuMu mpeaMera «XUMHUsS» Ha YpPOBHE yriyOnEHHOIO M3ydeHHUs
ABIAIOTCS  yriiyOn€HHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumusi». [Ipu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHM3alM COAEpXkKaHUs 3TUX KypCOB B MpOrpaMMe MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaEHHOTO
YPOBHEHN U3yUeHUs IpeaMETa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUN U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpOBHIO HM3Y4YEHMs IpeaMmeTa. DTa CUCTEMaA
3HAHUW II0Jy4aeT OIpEAeIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I03BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YEHHs MpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PAaCIIUPEHUsS U YIiyOJieHus
IPEJICTaBICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBS3UM M 3aKOHOMEPHOCTSIX
IPOTEKAHUSI PEAKIN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKONH KUHETUKU
u TepMmoanHamuku. HM3ydenume mnepuomnueckoro 3akoHa u Ilepmommueckon
CUCTEMBI ~ XMMMUYECKHX  DJIEMEHTOB  0a3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUAX O CTPOCHUU aroma. XUMHUYECKas CBSI3b
OOBACHSETCS C TOYKU 3PEHMSI DHEPIrETUUECKUX U3MEHEHUN IIpU €€ 00pa30BaHUU U
pa3pylLIeHnH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpa3oBanus. M3ydeHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHHN 00
AIIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOIU3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHHU NPU PACCMOTPEHMU PEAKLIMOHHOW CIIOCOOHOCTH
COEIMHEHU yzenseTcss 0coboe BHUMaHUE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX PeaKiuii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpXKAHHUE KypCOB XHUMHUU
yriay0nEHHOTO YPOBHS M3YUYEHHUs JUIsl KJIACCOB ONPEIeIEHHOTO poduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JONOJHEHUH K o0meil cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpeaMeThl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-Pu3ndeckoro mpoduis 0osbiioe
3HaueHue OyIyT MMETh 3JIEMEHTHl Y4eOHOro marepuaia no obmei xumuu. Ilpu
U3y4YEHUU IIpEeAMETa B JIAHHOM Cllydae akKIeHT OyneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAaHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMUKH, IJIEKTPOIU3d, IMPEACTABICHUSA O
CTPOECHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAEpKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro npoduist 60BN yIeabHbIH BeC OyJIeT MMETh OpraHuyYecKas
xumus. B 3TOM ciydae mpenoctaBisieTcss  BO3MOXHOCTb A Oosee
OOCTOSITEIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHu3alud — KIETKH  Kak
OMOJIOTMUECKON CHCTEMBI, B COCTaB KOTOpPOHl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIH[IbL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCJIOTBI U apyrue. IIpu 3TOoM 3HaHMS O COCTaBe M CBOMCTBAX IIPEICTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIIY)KaT OCHOBOW JUIs H3Y4YEHUS
CYILIIHOCTHU MPOLIECCOB (POTOCUHTE3A, AbIXaHHUS, MTUIICBAPEHUSI.

B mmane ¢QopmupoBaHus OCHOB Hay4HOTO MHPOBO33PEHHUSA, OCBOCHHS
oOLIeHayYHBIX METOZOB ITO3HAHUS U ONbITA IPAKTUYECKOT0 IPUMEHEHHNS Hay4HbIX
3HAaHUW H3y4yeHHe InpeaMmera «XuMus» Ha yriyOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIx obOnacteit «EcTecTBeHHO-HayuHble TpeaMeThl», «MaTtematuka u
uHpopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yuyeHun ydeOHOro mnpeamera «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeIHEro odiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7auell MepBOCTENICHHON 3HAYMMOCTH SIBISieTCSl (POpMHpOBAHHE OCHOB
HAyKd XHMHU Kak o0O0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemienne
TOM 3aJaud Ha yriayOJa€HHOM YpOBHE M3y4Y€HHUs IIpeIMeTa IpearoJiaract
peanu3annio TaKuX LeJe, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MAaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U IIO3HABAEMOCTH SIBIICHUW IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B oOecredeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJem
IKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HUCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalroOHAILHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUH
MHUPOBO33pEHHUSI U OOILEH KyJIbTypbl UEIOBEKA, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CPENE;

e OCBOCHME CHUCTEMBl 3HAHHUM, JIEKAIIMX B OCHOBE XHWMHUYECKOM
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB MU TEOPUH XHMHH, COBPEMEHHBIX IIPEICTaBICHUN O
CTPOCHHM BEIlECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TE€PMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XMUMWUYECKUX PEAKUHU, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00muX
HAyYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJaroIIXCst OCO3HaHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HWJEH M MPOOJIEeM COBPEMEHHOW XWUMHUH, JiIi OOBSICHEHUS U
IIPOTHO3HPOBAHMS SIBJICHUN, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHS,
aHaJIN3a ¥ OIICHKH C MO3UINI SKOJIOTHYSCKON OE30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATEIBHOCTH YEIOBEKAa, CBS3aHHON C
XMUMHUYECKMM  TPOM3BOJICTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  IO3HaAHWS,
HCOOXOMUMBIX JJIsi TPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BCIICCTB U OOBSCHCHUS XUMHUCCKUX SIBIICHUM, HMMEIOUIMX MECTO B
IIPHUPOJIC, B IPAKTUYECKOU JIEATEITPHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnane peanu3anuu MEepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIUI [ETOCTHOW CHCTEMBI CpeIHEro o0Iiero oOpa3oBaHHs MPH U3YYECHUU
npeamera  «XuMHs» Ha  yriyOJI€HHOM YpOBHE 0COOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKue LUEeNH U 33/1a49H, KaK:

BOCMIUTaHWE YOEKIEHHOCTH B IIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpUECTBA B 00JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIEIOBAHUM B XUMHUH, (POpPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIlMM K OOYYEHHUIO W TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha OCHOBE YCBOCHHUS
00IICUYCTIOBEUECCKHUX LICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX NHTEPECOB, NHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00ydaronuxcsi, (GOpMHUPOBAaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTIEITHOM NPO(EeCCHOHaTBHON U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HABBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOM NESITCIbHOCTH.

OO6111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJI1 U3YUYEHUS! XUMHUH HA YTIIyOJIEHHOM
YpPOBHE CpeaHero obdiero oOpazoBaHus, coctapiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XHMMHH, IPEIACTABICHUE O
MHOT000pa3uK OPraHu4EeCKUX COEIUHEHUI.

DJNEeKTPOHHOE CTPOEHHWE AaToMa YIJepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHple BO3MOXKHOCTHM aroMa yriepoaa. XUMHUYecKas CBA3b B
OpraHMYECKUX COEOUHEHUSX. Tumel TUOpUAM3aUMU  aTOMHBIX OpOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOM CBsI3M (OOMEHHBIN U JOHOPHO-
aKuenTopHblid). Tumbl TepeKkphBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3H.
OpunapHasi, JBOMHAs U TpoiHasa cBsA3b. CrOCOOBI pa3pbiBa CBsI3€l B MOJIEKyJax
oprannueckux BemiecTB. [loHsiTue o cBOOOAHOM panukane, Hykiaeoduiae u
aneKTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHenniit A.M. bytinepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OpTraHMYECKUX COEAMHEHUU. MONeKyIspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMyJbl PA3lIMUYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckesetHasd. M3omepus. Bunabl u3oMepuu: CTpPYyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(EKTHI B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIH 3D HEKTHI).

[IpencraBienne o kinaccupukauumum oOpraHudeckux BemiecTB. [lonstue o
¢yHKIMOHaNbHOU rpynne. 'omosnorus. I'omonorudeckue psajapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

Oco0eHHOCTH U KiIacCU(PHKAIMS OpPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ 00Opa3llaMH OpraHMYECKHX BEIIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPH HArpeBaHUU
(mnaBieHue, OOyriaMBaHUE W TOPEHHE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYII
OpPraHUYECKUX BELIECTB.

YraeBoaopoasnl.

Anxanbl. ['oMonornyeckuil psj ajqkaHoB, o0mas (Gopmyia, HOMEHKJIATypa U
M30MepHs. DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XHWMHYECKHE CBOMCTBA QJKAaHOB: PEAKUHMH 3aMEUICHUs, W30MEpHU3aLHH,
JNErHIpUPOBaHMs, HUKIU3ALMY, IUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. OOmas ¢popmysa, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHS M XUMHYECKHX CBOMCTB MajblX (LHUKJIONPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoaIKaHOB. CrocoObl MOMydyeHus u
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, oOmias (Gpopmylia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, Sp°-
ruOpuan3aiusl aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHUMUYECKUE CBOWCTBA: PEAKLUMU IPUCOCAUHEHUS, 3aMELIEHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3M, MOJUMEpHU3aUuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIEC peakiny Ha IBOMHYIO CBs3b. CIIOCOOBI MOMYyUYEHUS! U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposanuvile). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHNs U TPUMEHEHUE aJIKaIUeHOB.

Anxunel. 'oMOJI0OTrHYeCKHi psii alKMHOB, 001as popmyJia, HOMEHKJIATypa U
U30MeEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriaepona. @u3znyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUWHM  [PUCOCIUHEHMS,  IUMEPU3ALMU U
TpUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIMX KOHLEBYIO
TpONHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOHYIO CBsI3b. CIIOCOOBI MONTYYECHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue YriaeBoJopoabl (apeHsbl). ['oMoJIOrMuecKuil psij apeHoB,
oOmras popmyia, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH301a. (DU3NYeCKre CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIINU 3aMEeIleHUsI B OEH30JIbHOM KOJIBLIE U
YIJIEBOJOPOJHOM pPaAUKaJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIONIEM JEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWJIbHBIX pPAJUKaIOB, KapOOKCHUIHHOH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctuposia. CrocoObl NOIyYeHHs U
IIPUMEHEHUE apOMATUYECKHUX YIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonyTHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbIH yronas u mpoAyKTsl ero nepepadotku. Crnocodsl nepepadboTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHYECKHM, KaTaTUTHYECKHiIl), PUPOPMUHT, MHUPOIIU3.
[TpoxyxTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIeBOAOPOIOB. Peakiuun
3aMEIIeHUs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIy, [HMAHOTPYIITY,
amuHorpynmy. JleiictBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wwIENOoYn. B3auMoOIelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTraHUYECKUX COCIMHEHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKClepUMEHTAIbHBIE METOABbl H3YYEHHs] BEIIECTB M WX MPEBpallCHUN:
u3ydeHrne (PU3MUYECKUX CBOMCTB yIJIEBOJOPOJOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yriaeBoJ0po/IOB pa3lIMYHBIX KiaccoB (oOecuBeuyrMBaHHE OPOMHOM WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajusi, B3aUMOJCHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHUE
yriaepoAa M BOJOpPOJAa B OPTraHWYECKUX BEIIECTBAX, IOJy4YCHHE OSTUJICHA H
W3YUYCHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ KoyuleKnusmu «Hepts» u «Yromb», ¢
oOpa3llamMu  1acTMacc, KaydyKOB U PE3UHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJIOPO/IOB U TaJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucsiopoacoaep:xamue oprannyeckue coeiMHeHN .

[Ipenensuble omHOaTOMHBIE CHUPThL. CTpoeHHE MOJIEKyn (Ha MpuMeEpe
METaHoJIa W J3TaHojda). ['oMonormyeckuid psia, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BooOpojHbBIE CBSI3M MEXIYy MOJEKyJIaMH CIUPTOB.
XVWMUYECKUE CBOMCTBA: pEaKUMUU 3aMELIEHUs, JACTUApATalliH, OKHUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMHU W  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTtBeHHas peakiivsi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3omepus. OcoOeHHOCTH (PU3NYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaroMHple CHOUPTHl — ATWICHIJIUKOIb W IiHlepuH. Dusndeckue u
XUMUYECKUE CBOMCTBA: PEAKIMU 3aMEIICHHS, B3aUMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHMYECKHMHU KHCIOTaMH, KaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBneHne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3Mm 4enoBeka. CrnocoObl MOJYyYEeHHsT U TNPUMEHEHHE
MHOTO2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYIbl, B3aUMHOE BIIUSHHE TUIPOKCOTPYIIIbI U
OenszonpHOTO sAapa. Pusmyeckue cBorcTBa (PeHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (enona. KauecTtBennsie peakuuu Ha (eHos. TOKCHMYHOCTH (heHona.
Crnioco0Ob!I osTydeHus U npuMeHenue gpenomna. GenondopmanpaeruaHas CMOIA.

KapOonunbHbIe COETUHEHHS — albJICTHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Ipynnbl. ['OMoJIOTHYECKUE PsIIbl ANbJIETHIOB U KETOHOB, 00IIas
dopMyinia, u3oMepuss U HOMEHKiIaTypa. PU3MYECKue CBOMCTBA aJbJETHJIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  aQIBJACTMAOB M  KETOHOB:  PEAKLHH
npucoeauHenns. OKHCIIEHHE albJIeru0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJICTUIBI.
Crioco0b!I OJTy4eHUsl U IPUMEHEHUE ANIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepus 1 HOMeHKaTypa. PU3ndyeckue CBOWCTBa
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIIOT. BOmOpOAHBIE CBSI3U MEXKIY
MOJIEKyJIaMH KapOOHOBBIX KHCIIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuUPUKALUM, PEAKUUM C YYaCTHEM YIVIEBOAOPOJIHOIO paauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHsTHE O IPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMICTB HEMPEAENbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCIHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJIbMUTHUHOBAs, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJTyUEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psia, obmas (opmyrna, uzoMepus u
HOMEHKJIATypa. PHU3NUECKHE M XHUMHUYECKHUE CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1EeNo4HoM cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COIEPHKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpbI1a KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucTika yriaeBoaoB. Kinaccudukanus yriieBogos (MOHO-, AU-
U 1nonucaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. PoTOCHHTE3.
XHUMUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U AJbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUYHOKHCIOE OpoxeHue. llpuMeHneHue TrOKO3bl, €€
3HAQYCHHE B JKU3HEACATEIBHOCTU OpraHusMa. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIKME U HEBOCCTAHABIMBAOIINE AUcCaxapuasl. I naponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxmadn,
[NIMKOT€H M 1esunoiio3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmalla, IJIMKOT€Ha H
LEeUIIoNIo3bl.  PU3NYEeCKne CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: TMJIpOJIM3, KaueCTBCHHas PEaKUus C HOJOM. XUMHUYECKHE
CBOICTBA LIEJUIFOJIO3bI: THAPOJINU3, MOJydeHHue 3(upoB ueutonosbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HX MPEBpAICHUN:
PacTBOPUMOCTH PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBAECTHJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaliusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibpl (C THUIPOKCHUIAOM
muammuacepeOpa(l) wu  rumpokcuaom  menu(Il)), peaknus rawmnepuHa
ruapokcuiom Menu(Il), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJjia ¢ MOJIOM, PELICHUE JKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE DUPBD».

A3o0Tcoaep:kaliue OpraHu4ecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUEe MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue M apoMaTHYECKHE; TIEepBUYHbIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE INEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsiHUE TPy aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwiMHA. KadecTBeHHBIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUs] ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHunImHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAeIbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKMCIOT.
XWMHYECKNE CBOWCTBA aMHHOKHCIOT KaK aM(pOTEPHBIX  OPTaHHUYECKHUX
COCIMHECHHM, pEeaKIUsl TMOJIUKOHACHCAINN, OOpa30BaHWE TMENTHIHONW CBS3U.
buosiornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

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

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHHWE SKCHEPUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A3zoTcoaepxxamue OPTraHUYECKUE COCIMHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUID.

BbicokoOMOJIEeKYJISIPHbIE COCIUHEHMS.

OCHOBHBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNUN, CPEIHSS MOJEKYJISIPHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJAPHBIX COCAMHEHUNH —
NOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lmacTtmacchl  (MOMUATHIICH, TOJMIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKPWIAT, TOJUKApOOHATHI,
noJIMdTUICHTEpePTaar). Y THiIn3anus u nepepadoTka MiacThka.

DnacTomepsl: HaTypaJbHbBIN Kay4yK, CUHTETUYECKUC Kay4qyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUUYECKHUE (KalpoH U JIaBCaH).

[Tonmumepst CIEIUATBHOTO Ha3HAYCHMUS (Tedion, KeBJIap,
3IIEKTPONPOBOIALINE TOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOABbl H3YYEHHs] BEIIECTB M WX MPEBpallCHUN:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3HaBaHue
IUIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MojekynsapHOW (QOpMyJbI OPraHUYECKOTO COEIMHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJICKYJIIpHON  (pOpMYJIBI OPraHUYECKOr0 COEIUWHEHHS 1Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BeliecTBa (Macce, 00BEMY) MPOIYKTOB
peaKuuu W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POPMYJIBI
OpraHUYECKOTO BEILECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB HWJIM CIIOCOOOB
MOJIyYeHUsI, ONpE/eNieHue JOJU BBIXOJA MPOJIYKTa PEAKIUU OT TEOPETUYECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanms MeXnpeIMETHBIX CBA3EH IIPU NU3YyYEHUN OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATHH, TaKk W TOHATUM, MPHUHATHIX B OTACJIBHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE TIOHATUA: SIBICHUE, HAYYHBINA (haKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccudukaius, HaOIIOJEHUE, H3MEpEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MYECKHE BEJIMYMHBI, €IUHULBI H3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKOocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OpPOKEHHE,



doTrocuHTE3, IbIXaHWE, OEJIKU, YTICBOIBI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMEeHTHI.

['eorpadus: mone3HbIe UCKOMIAEMbIE, TOTUTUBO.

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

11 KIIACC

OBIIASA U HEOPTAHNUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMUH.

Atom. CocTaB aTOMHBIX siaep. XUMUUecKuid ieMeHT. M3oronsl. CTtpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBbIE 4YHMCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX 2JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM — OpPOHTAJISIM.
DNeKTpOHHBIC KOH(DHUTYpaIK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(UTYpaIiii MOHOB.
DJIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3b NepHOAUYECKOTO 3aKoHa U Ileproaudeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoAaM. 3HayeHUe
nepuoauueckoro 3akona /.M. Menpneneena.

XuMH4YECKasi CBS3b. BHUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBs3U: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. DHEPrus U IJIMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIAaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBszu. BonoponHas CBs3b.
MexMOJIEKYIISIPHBIE B3aUMOIEHCTBHUS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpEe COEAUHEHU
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

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

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOIO  CTpOCHMsS.  THIibl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHsix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHs KOHIIEHTPAIMH PaCcTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIeHTpauusa. Hacelennsie n
HEHACBILEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucranioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelleCTB. TpuBHAaIbHBIC
HAa3BaHM OTIEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakinii B HEOPraHMYEeCKOW U OpPTaHUYeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusix. TemnoBble 3((PEeKThl XUMUUYECKUX PEaKIUi.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKOH peaKInu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHbie peakuuu. Katanus u katanm3aTopsl.

OOpatumMble U HeOOpaTUMbIE peakuu. XUMHUUecKoe paBHoBecre. KoHcTaHnTa
XUMUYECKOr0 paBHOBecHs. (DAaKTOpbI, BIMAKOLIME HA IOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHIIEHTPALMU BEIECTB, YYAaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Dnektponutuueckas aucconanus. CuibHble U CJIa0ble  3JIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpela BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpabHasd,
niesioyHas. Bomoponneiii nokaszarens (pH) pacrBopa. I'maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIIMTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCJIEHUS.
OKuCIUTEN, W BOCCTAHOBUTENb. [IpoIECChl OKHCIECHHS W BOCCTAHOBJICHUSI.
Baxueiilye OKHUCIUTENTM W BOCCTAHOBHUTENU. MeTOa 3JIEKTPOHHOTO OanaHca.
DNEeKTpOJIU3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHUsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3lioKEHHE TEPOKCHIA BOAOPOJA B TMPUCYTCTBUM KaTalW3aTropa, MOJIEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNUE peaKIMii MIOHHOTO 0OMEHa, OIpeesIeHHe
Cpedbpl pacTBOPOB C TMOMOIIBID HWHAMKATOPOB, W3YUYEHUE BIMUSHUS PAZTUUHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetaioB B Ilepuogmyeckoid CuUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa n 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJUTOTPOIMS HEMETAIJIOB (Ha NPUMEPE KUCIOPOa, CEpPHI,
dbocdopa u yraeposa).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHYECKHE CBOMCTBA: PEAKIUU C
METAJUIaMH W HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIOpupsl.
TOnIMBHBIE DIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MONy4eHUs, PU3NYECKUE U
XMMHUYECKUE CBOMCTBA. | alloreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOAEPIKALIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble M MPOMBIIIIEHHBIE CIIOCOOBI MOJTYYEHUs
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COSIUHEHHUI.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBINIIEHHBIE CIOCOOBI MOTYYCHUS
kuciopoaa. @uU3NUecCKUe U XUMUUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUIBI.

Cepa. Haxoxzaenue B mpUpoie, CIOCOObI MOJy4YeHUS, (PU3MUECKHE WU
xummuyeckue cBoicta. CepoBogopona, cyibbuasl. Oxcupn cepbi(IV), oxcun
ceppl(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CcepHOU KUCIIOTHL. [IpruMeHenune cepbl U €€ COeTMHEHHM.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MOJy4YeHHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTpUAbl. OKCHAbI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
U €r0 COeAMHEHUN. A30THBIE YTOOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UUIECKUE M
xumuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yaoOpeHwusI.

Yrinepoa, HaxoXJAeHHWE B TOpHUpoAE. AJUIOTPONHBIE MOIU(PHUKAIUU.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriaepona(ll), oxcun yriepona(IV), yrompHas kuciora u e
coJIu. AKTUBUPOBAHHBIA yroib, aacopouus. dysiepensl, rpadeH, yriepoaHbie
HaHOTPYyOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COCIUHEHHM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3MUecKue u
xummudeckue cporcta. Oxcupn kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIydYeHUe, BUIbl CTEKIIA.

[Tomoxenne metamioB B [leprnoanveckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmume
dbusnyeckue cBoricTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUUYECKUN psAJ HampspDkeHuid metauioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJLJIOB: TUAPOMETAILTYPrusl, MAPOMETAITYPrusi,
anektpometaiutyprusi. [lonsatue o xopposunm MetamuioB. CHocoOBbI 3alUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MertamioB [A-rpynmnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHTOB. Hartpwii u kamuii: monydeHue, (Qusudeckue w
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE IIPOCTHIX BEIIECTB U UX COCIUHEHUM.

O6mas xapaktepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckoit CUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJblMil: mosydeHue, (U3HMYECKue u
XUMUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.



AOMHUHMI: TTOTy4YeHne, Pu3ndeckne 1 XuMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBAa W €ro coennHeHud. AmQoTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO6miass  xapakTepucTHKa MeTauioB MoOouHblx mnoarpynn  (b-rpymnm)
[Tepuonueckoi cuCTEMbl XUMUYECKUX 3JIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. Okcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCIIUTENbHBIE CBOMCTBA. [loyyeHne u npuMeHeHne Xxpoma.

duznyeckrue M XUMHUYECKHME CBOWCTBAa MapraHiia M €ro COeAUHEHUH.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIbI,
ruapokcubsl U conu xkeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUE Kene3a
U €ro CIUJIaBOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coeanHenui. [lomyuenue u
MPUMEHEHUE MEJIU U €€ COCAUHEHUM.

[{uuk: momy4yeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCHIA IIMHKA, TUIPOKCOKOMIUIEKCHI IIMHKa. [I[puMenenue
[MHKA U €r0 COSAMHEHUM.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX NPEBpAICHUN:
u3ydeHue oOpasloB HEMETAIOB, TOpPeHHE cepbl, docdopa, xene3a, MarHus B
KHUCIIOPOJIE, HM3Yy4YEHHE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJEHCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA M eje3a C PacTBOpPAMH KHCIOT U
1e04Yeld, KaueCTBEHHbIE PEAKI[MM Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aUMOJECHWCTBUE THUIAPOKCUIOB AOMUHHUS U IIUHKA C
pacTBOpaMM KHCIIOT W IIEJIOYEH, PElIeHHE IKCIIEPUMEHTAIbHBIX 3a7a4 M0 TeMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHU,
«MerTasipl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIIID).

XuMHS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJaX T[IO3HAaHUS W METOJOJIOTMH HAyYHOI'O MCCIIeJOBAHUS.
Hay4uHble MPUHIUITBI OpraHU3alMK XUMUYECKOT0 MPOU3BOACTBA. [IpoMbIliieHHbIE
CIOCOOBI MOTYYEHUS BAKHEUININX BEIIECTB (HA MpUMEpEe MPOU3BOJICTBA aMMHAKa,
CEpHON KHUCIOTHI, MeTaHoa). [IpomMbIIIICeHHBIE CTIOCOOBI MOTYYEHUS METALIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xumuu B o6ecriedeHuu 3HePreTHIecKoil 0e30MacHOCTH.

Xumusi W 310poBbe 4esioBeka. JlekapcTBeHHble cpenactBa. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XWMHS THIIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE 100aBku. Pons xumuu B
obecreueHny MUIIEBON 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0e30MacHOr0 MCIOJIb30BaHUSl IpenapaToB OBITOBOM XMMHH B IOBCEIHEBHON
KU3HU.

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

XUMHS B CEICKOM X03siiicTBe. OpraHnyecKkue U MUHEpaibHbIe YAOOPEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIIMOHHBIE MATEPHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl aiis 351eKTpoHUKH. HaHoTeXHOIOTHH.

Pacuérnble 3anaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Tra30B MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOIIMX B PEAKIMU BEILECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BCIIIECTB HMMEET NpUMecH, Macchl (00BEMa, KOTMYECTBA BEIIECTBA) IMPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C OMNPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOU
KOHIICHTpAIlMM BEIIECTBA B pPacTBOpEe, JOJIM BBIXOJAA MPOAYKTa pPEAKLHUH OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanmzamusi  MeXIpeIMETHBIX CBSI3ed MNpU  H3yUYEHUH OOmEeH u
HEOPraHUYECKOM XMMHH B 11 Kilacce oCylecTBIsETCA Yepe3 UCIOIb30BaHUE KaK
OOIIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH, MPUHATHIX B OTJEIbHBIX
peAMETax €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

@usuka: Marepus, MHUKPOMHDP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKue BEIMYHUHBI, ¢IMHUIIBI N3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

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

['eorpadusi: MuHEpaAIBI, TOPHBIC MMOPOJIBI, TOJIE3HBIC UCKOMAEMBbIC, TOILIUBO,
peCypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIICHHOCTb, METAJULYPIHs, CTPOUTEIbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, IMHUILEBAsI MTPOMBIILICHHOCTD,
dbapmarneBTHUYECKAS MIPOMBIIIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



npeaaparoB, IMPOU3BOACTBO KOHCTPYKOHMOHHBIX  MATCPHUAJIOB, OJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmMuUCS POCCUUCKOW TpakIaHCKOW HUACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATUYME MOTUBALIMU K
00y4eHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarouMxcsi PyKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJaMU U HOPMaMd T[OBEJICHHUS;, HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTaBUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XUMHUSD  OTPAKAIOT
c(hOpMUPOBAHHOCTh OINBITA [MO3HABATEIILHOW W MPAKTUYECKOM JAEeSTEIbHOCTU
oOyyJaroumxcs B polecce peajim3ali o0pa3oBaTeIbHON N1eITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XUMHUSD»  OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
oOyyJaromuxcsi B Mpolecce peanusaiui o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBQXEHUSI K 3aKOHY U IIPABOIIOPSJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTA IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATEIBHBIX 3a7a4, BHITTOJHCHUH
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIAUIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUSI K TMPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUIOKEHUSI XWMHHM, OCO3HAaHHUS TOTO, YTO JAaHHbIE HAYKH €CThb PE3yJbTar
JUIMTEIIbHBIX ~ HAONMIOJEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHBOB B TOJYYEHHU M TOCIEIYIOIIEM
aHayM3e MHPOpPMAIMH O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHOH OTEYECTBEHHOU
XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

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

4) popMupoBaHus KYJIbTYPHI 310POBbS:

NMOHMMAaHUS [EHHOCTEeH 3I0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY H
NCUXUYECKOMY 3/I0POBBIO;

coONIoAeHMsT TpaBWJI OE30MacHOrO OOpalleHUs] C BeLIECTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

NOHMMAaHUSA [EHHOCTH TIPaBWJI HWHAMBHIYyAIbHOTO ¥  KOJUIGKTHBHOTO
0€301acHOTO MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHHUS TOCJEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHHs1);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEI0BaTEIbCKOM
JESTEIIBHOCTH, OOIIECTBEHHO TIOJNIE3HOM, TBOPYECKOW W  JPYrUX BHIAX
JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUH NPAKTHUYECKUX 3a]ad
COIMAJILHOW HAIPABIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

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

YBa)XEHUS K TPYJLy, JIOASIM TPyJia U pe3yibTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpDY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
oOpazoBanus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

IKOJIOTUYECKU IIEIeCO00Pa3HOTr0 OTHOMIECHUS K MPHPOJAE KAaK HCTOYHHKY
CYILIECTBOBAHUS KU3HH Ha 3eMIIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa S3KOJOTHYECKHX MpoOJieM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON CPEeibl;



OCO3HAaHUS HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTHDKEHUHW XUMUU JUIA
peleHns BONpOCOB palMOHAIBHOTO IPUPOAOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAIOLIEH
IPUPOIHON cpenie, YMEHHUS IMPOTHO3UMPOBATh HEOJIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JIEHUCTBUN U MPEIOTBPAILAT HUX;

HaJM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYIbTYPHI,
OIbITa NEATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUM(PUKHM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PALMOHATIHLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeJCTaBICHUST 00 OKPYXAIOUIeM MHUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
NO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJIeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B  0OCOOOW 3HAYUMOCTH XMMHHM JJISI  COBPEMEHHOMU
UMBUJIM3AMK: B €€ T'yMaHUCTUYECKOM HAIpPaBJIECHHOCTH M BaXHOM pPOJIU B
CO3aHUM HOBOM 0a3bl MaTepuaibHOM KyJIbTYypbl, B PELUICHUH TJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, SHEPIeTHUECKOM,
MUIIEBON M 3KOJIOrMYECKON 0€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, 00€CIIeUeHUN
YCJIOBUM YCHENIHOTO TPY/Aa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKJIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHUMAHUSA CYLIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BATh
noJly4aemble 3HaHUS /Ui aHajIu3a U OOBSCHEHUS SBJIICHUIM OKPY>KAIOIIEro Mupa u
IPOUCXOASAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LEJNbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUIO H
caM0OOpa30BaHMIO, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3lIMyHBIX cepax MpoPpecCuoHaIbHON
NEATEIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MerarnpeamMeTHbI€ pe3yJIbTaThl OCBOCHUSI MPOTPAMMBI 110 XMMUU Ha YpOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHSI  OOydYarolIMXCs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIusl, SBJICHUE,
poliecc, CUCTEMa, HAYYHBIM (paKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCaIbHBbIC YueOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETyJISTUBHEBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYaroIuXcs;
CHOCOOHOCTh 00yYaromuxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COUUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJIbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJTIbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISTHBHBIMU
EUCTBUSIMU.

Ilo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 0a30Bble JIOrHYeCKHUE TeHCTBHS:

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

OTIpENIETIATh IIeJIM JIeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX
JOCTHUKEHHS, COOTHOCHTD PE3YJIbTATHI JEATEIEHOCTH C TOCTABICHHBIMHU EJISIMH;

UCTIONIb30BaTh TPU OCBOCHHWU 3HAHWW MTPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIC MPU3HAKA TOHATHH W YCTAHABJIMBATH WX B3aWMMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIOMINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

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

yCTaHABIMBATh TMPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKAYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHUE pACCYXKIACHHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B paccMaTpHUBaEMBbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHMS MCIIOIh3yEMbIE B XUMHH CUMBOJIUYCCKUE
(3HAKOBBIC) MOJIEITH, TPEOOPA30OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmysa, ypaBHEHHE XHWMHUYECKOU



peakuu — TPU PEHICHUH YUYEOHBIX TMO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHUECKUX PEAKITHH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XWMHUYECKHX
pEeaKUunii;

dhopMyIUpPOBATH MENU U 33141 UCCIICTOBAHMS, HCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOSATENIBHO C(OPMYJIHPOBAHHBIE BOMPOCHl B Kaye€CTBE HWHCTPYMEHTa
MO3HAHUS U OCHOBBI ISl (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS W TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBIISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
NESATETLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX uWH(oOpManuu (HAy4dHO-
NoMyJisipHas JIUTEparypa XUMHUYECKOTO COJEp)KaHUsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBATh UHPOPMALIUIO PA3IUYHBIX BUIOB U (Hopm
IIpe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTH;

dbopMyIUpPOBaTh 3aNPOCH U MPUMEHSATH PA3JINYHBIC METOJNBI MPU MOUCKE U
oToope wuHOpPMAIMK, HEOOXOAUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajad
onpeneEHHOro THUIIA;

npuoOOpeTaTh OIBIT KCIOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOMpATh  ONTUMaJIbHYIO  (HOpMy  MpeACcCTaBICHUS
nHopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMeld: TMPUMEHATh MEXNpeaMeTHbIe (pusnueckne wu
MaTeMaTUYeCKHe) 3HAKU U CUMBOJIBL, (HOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIe YueOHbIe 1eiCTBHUA:



3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ THAJIOTA U/WIIN
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKCHHOMN 3a1a49H;

BBICTYIIaTh C TIPE3CHTAIMEH pe3yJIbTaTOB ITO3HABATCIBHOW JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPH BBITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
W3Y4aeMbIX BEIISCTB, peaTu3allMi yIeOHOTO TPOeKTa, U (OPMYIUPOBATH BBHIBOIBI
0 pe3ysbTaTaM IMPOBEACHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS ITO3HUIIMHA B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

PerynsiTuBHbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, OMpefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpejiaraéMblii aJrOpUTM JEHCTBUH MpH
BBIMOJIHEHUH YYEOHBIX U HCCIENOBAaTEIbCKUX 3ajad, BBIOMpaTh Haubojee
3¢ (dEeKTUBHBIA CHMOCOO MX peHIeHHs C YYETOM IMOJy4YeHHsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATh CAMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAHaM3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yriIyOJaEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iiero o0pa3oBaHMs BKIIOYAIOT CHELMPUUECKHE
JUIS y4eOHOTO MpeaMeTa « XUMHUsD HayuHbIC 3HAHUS, YMEHHS U CIIOCOOBI JeHCTBHI
110 OCBOEHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JCSITEILHOCTU
[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 HPEAMETHBIE PE3YyJIbTAaThl IPEICTABIECHB IO TOJaM
WU3Y4YCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAUEHUH OPTraHUYEeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHUU YCTOHYMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEHICHUU MPOOJIEM SKOJIOTHYECKON, SHEPreTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMoHAIILHOTO
MPUPOOTIOIL30BaHNs, B (OPMHUPOBAHUN MHUPOBO33PEHUS MU OOIICH KyJIbTYpPbI
4eJioBeKa, a TakKKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN JIEMEHT, aTOM, PO U AJICKTPOHHAS
oboyouka aroma, s-, p-, d-aToMHbIE OpOWTalM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHMSI aToma, THOpUIu3alMs aTOMHBIX opOuTaned, HOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIECPOIHBIN CKENET, yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), M30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCIIOPOJ- M a30TCOJEPKAIINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCAMHCHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopust CTPOEHUS OPraHUYECKHX
BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalIeHUs] DHEPrUM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUW, MHUPOBO33PCHUECKHE 3HAHWS, JICKAITUE B OCHOBE
MOHUMAHUS MPUIMHHOCTA U CUCTEMHOCTH XUMHYECKUX SIBIICHUA; MPECTABICHUS
0 MEXaHU3MaX XHMHUYECKUX pPEaKUui, TepMOAMHAMUYECKUX W KHUHETUYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB M I'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbIi 3 dekTsl, opueHTanThl [ u 11 pona);
(bakToIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYYEHWU U OE30MMacCHOM
WCITOJIb30BAHUU BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATEIbHOCTH  4eJOoBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA (Ha MpUMEpPE MPOU3BOICTBA METAHOIIA, MEPEepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHBIC NMPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHATHS TPH
OTIMCaHUH COCTaBa, CTPOCHHS M CBOMCTB OPTraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCITIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKUUid  MOCPEACTBOM  COCTaBJICHUSA
AJIIEKTPOHHOIO 0OajlaHca »dTUX peakluil, peakiil HOHHOro OOMeHa MyTEM
COCTaBJICHUS MX MOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI;



U3rOTaBJIMBATh MOJAEIIA MOJIEKYJ OPTraHWUYECKHX BEIIECTB ISl WILTIOCTpALUU
UX XUMHYECKOTIO U MMPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpMHUPOBAHHOCTh YMEHHI: yCTaHABIUBATh MPUHAAJICKHOCTh M3YUYCHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpynne COeAWHEHWH, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJIsI OTIEIbHBIX
IPEACTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIIEH, TOJYOJ, INIMLEPUH,
ATWJICHIJIMKOIb, (eHON, (OopManbIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAsA, OJICMHOBAs, NMAaJbMUTUHOBAS KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUe);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEICNATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYEeCKUX COCJAMHEHUSX (KOBAJCHTHAsT W HWOHHAas CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. BytiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu30BaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOATIKAHOB, AJIKEHOB, AJIKAIUECHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOJIOB, CIUPTOB, aJbJEIHJIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJIKOB, yTJIE€BOAOB (MOHO-, AM- W TOJIMCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMHU  YpaBHEHUSMU
COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKLHI C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPXKIATh HAa KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAUHEHUH OT
KpPaTHOCTH Y THIIa KOBAJIEHTHOW CBSI3U (G- U M-CBA3M), B3AUMHOIO BIIMSHHS aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ceipbsi  (HedTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHHs — HAOJIOIEHNUHU, U3MEPEHUH, MOJICTUPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs PUMEHSTh OCHOBHBbIE onepanuu
MBICJIIUTENILHON JESATENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3y4YEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX INPEAMETOB IS
0osee OCO3HAaHHOTO NOHUMAaHUS CYHIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHPA,
WCITOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMUU Il OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOPpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PAcCUYEThl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKLIUU C KUCIOIb30BaHUEM (PU3UYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
dbopMyIIBI BEIIECTBA MO W3BECTHBIM MAacCCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
POJIYyKTaM CropaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MmacHOCTH  TIOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoun
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYAIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YUYEHHE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJAOPOJOB pA3IUYHBIX KJIACCOB U
KHUCJIOPOACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHUEM IPABUII
0e30macHoro OoOpalleHus ¢ BEIIeCTBAMU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM,
dbopMyUpOBaTh I€h HWCCIACAOBAHMS, MPEACTABISATh B Pa3nudHON (popme
pe3yJbTaThl SKCIEPUMEHTA, AHATIM3UPOBATH U OLIECHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJr0/1aTh MpaBUiia HKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUsI B OBITY U
TPYAOBOU JEATEIBHOCTH B IIEJISX COXPAHEHHUSI CBOETO 3JI0POBBS, OKPY: Karolleu
IIPUPOTHOM CPEIbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOI0 JCHCTBUS HAa KUBbIE OpPraHU3MbI
ONPENCIEHHBIX OPTraHMYECKUX BEIIECTB, OHMMAas cMbIci noka3aress [IJIK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS! OPraHUYeCKUX BEIECTB B
MIPOMBITIUICHHOCTHY U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHA: OCYIIECTBJIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(GOpMAIIMKU B Pa3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIio, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON yU4eOHOU 3aa49ei.



11 KJIACC

[IpeameTHBIC pe3yibTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD OTPAXKAIOT:

c(OpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MATEpUAIHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBJICHUM MPUPOJBI, O MECTE U 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUUECKOW, DHEPTEeTHYCCKOW W THIICBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepUalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUH PAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOIIEH KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M MPHUPOTHOU

cpene;
BJIQJICHNE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMa,

M30TOTIBI, AJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TUOpuau3aIus aTOMHBIX OpOuTanei, WOH,
MOJIEKYJIa, BaJIGHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCIICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeTauIn4eckas, BOIOPOJIHA),
KpUCTa/UIMUECKasl PEIIETKA, XUMUYCCKas PEaKIUs, pacTBOP, DJICKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJUTUYCCKAS JTUCCOIMAINS, CTETNeHb JJIUCCOILUAIINH,
BOJOPOJIHBIA TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEIb, TEIIOBOW d]dekT
XUMHUYECKON PEaKIMK, CKOPOCTh XMMHUYECKOW PEaKIMK, XUMHYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TCOPHS DJICKTPOIMTHYCCKOW JTUCCOIUAIINN, TEPUOINYCCKUN
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAIICHUS] SHEPTUM TIPU XUMUYECKUX PEAKIINSIX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIECTB, 3aKOH JICUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHMS, JIGKAINIME B OCHOBE IMOHUMAaHUS
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHUYECKUX  SBJICHUH;  COBPEMCHHBIC
MIPEICTABIICHUS] O CTPOSCHWU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM ypPOBHSIX; TIPEICTABICHUS O MEXaHU3Max XHUMHUYECKHUX
peaknuii, TEPMOAVMHAMUYCCKUX W  KHUHETHYCCKUX  3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMUMHUYECKOM DPaBHOBECHH, PacTBOpPAaxX M AUCICPCHBIX CHCTEMaXx;
(baKTOJOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, IMOJIYYEHHUHU U OE301acCHOM
WCITOJIP30BAHUU BAXHEHIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATETLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
IIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHWM: BBIABIIATH XapaKTEPHBbIC NMPU3HAKU ITOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUINE TOHATHS TPH
OTIMCAaHUHU HEOPTAaHUYECKUX BEIIECTB M MX MIPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh yYMEHUSI HUCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JIJIS
cocTaBieHus (HOpPMYJ BEIMIECTB W  ypaBHECHUH XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHBIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBS3M (KOBAJEHTHAas,
WOHHAas, METa/UIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMUYECKON PEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOM CBSI3M U TUMNA KPUCTAIMYECKOW PEIIETKH, OOMEHHBIM u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh ~ YMEHUW:  KJIACCH(PUIUPOBATh:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU 10 PA3JIMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTMMOCTH, YYacCTHIO Karajauszaropa |
JPYTHE); CAMOCTOSITEIIPHO BHIOMPATh OCHOBAHMS U KPUTEPHUH TSI KiIacCU(PUKAITNH
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJAUUECKOr0 3aKoHa /.
W. MeHnneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUMW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YS MMOHSTHUA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE WM BO3OYXIEHHOE SHEPTETUUYECKUE COCTOSIHHUS aToOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX AJJIEMEHTOB W HX
coeluHEeHUW 10 mnepuomaM u rpynnaMm llepuoguueckon cucremsr JI. H.
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKYy HEOPraHMYECKHMH BEIIECTBAMHU C
MIOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OajiaHca
TUX pPEaKUUH; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHS HX IMOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  yPaBHEHWHW;  pEakuuMi  TUAPOJIM3A;  PEaAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpE TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH MPOTECKAHUS
XAMHUYECKUX PEAKIUU C YYETOM KX DHEPreTUUYECKHX XAapPaKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHWYECKOM pPEaKIUh B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakToOpoOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jercTBuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeKAIKE B OCHOBE MPOMBIIIICHHOTO ITOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,
o0IIMe Hay4dHbIe TMPUHIMIBI XUMHUYECKHX IPOU3BOJACTB; II€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMIOICHUE, W3MEPEHHE, MOJICINPOBAHUE,
AKCTIEPUMEHT (peajbHbI U MBICJIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUA MPUMEHSATh 3TU 3HAHUS MIPU SKCIEPUMEHTAIIBHOM HUCCJIEJOBAHUHU BEIIECTB
U s OOBSICHEHUS XHUMHUYECKUX SBJICHHH, WMEIOIHUX MECTO B TMPUPOJE,
MIPAKTUYECKOM JIEATETBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHYECKUX 3HAHUUA C
MOHSTUAMHU U TIPEICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0o0Jiee 0CO3HAHHOTO TOHUMAHMS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HCIOJB30BAHUEM
MOHSATUI «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALUS;
Macchl BEIIECTBAa WM 00bEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
Wi 00BEMY OJTHOTO M3 YUYaCTBYIOUIMX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKkuuu; 3HAYEHUs] BOJOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEéMa, KOJMYECTBA BEIISCTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa C
OTIPEICIEHHON MacCOBOM J10Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BbIXOAA MPOAYKTa peakIuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHUMN: CaMOCTOSITEIBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKICHNE KAUYECTBEHHOTO COCTAaBa HEOPTAaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PAcTBOPOB BEIIECTB C MOMONIBIO HWHIMKATOPOB, HM3YUYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIMU, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afad 1o Temam «Metawieyy u  «Hemeramis») ¢
coOJIroZiIeHneM MpaBui 0€3011acHOro oOpaleHus C BeleCTBaMU U JIa0OpaTOPHBIM
obopynoBanueMm, GOpPMYJIHMpPOBAaTH 1I€JIb  HMCCJIEAOBAHUS, NPEACTABIATh B
paznuuHOi dopMe pe3ybTaThl SKCIEPUMEHTa, aHAJU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUM: COOTIOIATh MPABIIIA MTOH30BAHUS XUMUYECKON
nocyoil u jgabopaTopHbIM O0OpyJOBaHWMEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBHUH C WHCTPYKIUSMU TIO BBITOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTr0 TMOBEJAEHUS B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXAIOIIEH MPUPOTHON
Cpenbl U JOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHsA, OCO3HABATH OMNACHOCTH
TOKCHUYECKOI'0 JICUCTBUSL HA JKUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIci nokazareis [IJIK;

c(hOpPMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH LI€JICHAIIPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIIMKU B PA3MYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEepaTypa, CpelicTBa MaccoBoil nHpopMauu, UHTEpHET U ApyTHe), KPUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, mepepadaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBUU C MOCTABJICHHON yueOHOM 3a1auei.
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Pa3znen 4. A3oTconeprkaniue opranndeckre coeJuHEHUst

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 12

Hroro no pazneny 12

Paspnen 5. BeicokoMoJieKy IsipHble COeAMHEHUSA

5.1 BricokoMonekyIpHbIE COETUHEHUS 6

Hroro no pasneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3aeoB H TeM nudpoBLIe
Ne i/mn P Konrtpoabusie IIpakTHueckue (wicpp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchbl
Pa3znen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuonnueckas cucteMa XMMUYECKUX 9
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOT00Opasue 1 )
' BEILIECTB
1.3 XUMUYECKUE PEaKIuu 19 1 3
Hroro no paszneny 39
Paznen 2. Heoprannuyeckasi XuMus
2.1 Hemeramisl 31 1
2.2 MeTtamsl 23 1 2
Uroro no pazaeny 54
Pa3zgen 3. Xumus 1 ;Ku3HbL
31 Metoabl To3HaHUS B XUMUH. XUMHUA U 9
’ JKA3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







ITIOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yUeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypcebl

[Ipenmet u 3HaYEHNE OPTaHUYECKON
XUMHH, TIPEJICTABICHHE O MHOT000pa3nuu
OPraHUYEeCKUX COCIUHEHUMN

01.09.2023

DNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YKIEHHOE COCTOSTHHE.
BasieHTHBIE BO3MOXXHOCTH aTOMa yTiiepoia

04.09.2023

XI/IMI/I‘-IGCKEUI CBs3b B opraHqucxnx
COeTMHEHHIX. MexaHn3Mbl 00pa30BaHUS
KOBQJICHTHOM CBSI3U, CITIOCOOBI pa3phbiBa
CBsI3CH

07.09.2023

Teopust cTpoeHUsI OpraHUuYECKUX
coequHenunii A. M. Bytneposa

08.09.2023

Buas! u3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs!. DJICKTPOHHBIE

3¢ EKTH B MOJIEKYIaX OPraHMYECKUX
COECIMHEHUN

11.09.2023

[TpencraBnenne o knaccuukanuy u
cucremarnyeckas Homenknarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

14.09.2023

Knaccudukamnms peakiuii B opraHn4ecKoin
XUMHH

15.09.2023




CucreMmaruzanus U 0000LIEHYE 3HAHUN 1O
TEME

18.09.2023

ATKaHBI: TOMOJIOTHYECKHH psif, 001ast
dbopmysia, HOMEHKJIATypa U U30MEpus,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI

21.09.2023

10

dusnueckre U XUMUYECKHAE CBOMCTBA
AJIKAaHOB

22.09.2023

11

Haxoxnenue ankaHoB B IPUPOJIE.
CriocoObI TTOTyYeHUsT U IPUMEHEHNE
aJIKaHOB

25.09.2023

12

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

28.09.2023

13

Pemenne pacu€THbIX 33124 HA
OIpeJIeIEHUE MOJICKYJIIPHON (OPMYITBI
OpPraHUYECKOro BEUIECTBA 10 MACCOBBIM
J0JISIM @TOMOB 3JIEMEHTOB, BXOASIIHUX B €T0
coctas. Cucremarn3anus 1 00001IEeHE
3HaHUH MO TeMe

29.09.2023

14

AJKEHBI: TOMOJIOTUYECKHH psif, 001Iast
bopmyia, HOMEHKIIATypa, JIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHast ¥ [IUC-TPAHC-U30MEPHS
AJTKEHOB

02.10.2023

15

dusnueckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBA

05.10.2023




CriocoOblI moryueHus 1 IpUMEHEHNE

16
aJIKEHOB 06.10.2023
[TpakTuyeckas pabora Ne 1 o teme
17 "[TonyueHune dTUIIEHA U U3YUEHHUE €TO
o Y " Y 09.10.2023
CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 omnpenieIeHne MOIEKYIIIPHONR (DOPMYIEI
pel YIAPHOH opy 12.10.2023
OpraHUYECKOro BEIIECTBA
ATKaIUueHBI: CONPSKEHHBIC,
19 H30JINPOBAHHBIC, KyMYJIMPOBaHHEIC.
P YMYTHP 13.10.2023
Oc00EHHOCTH AJIEKTPOHHOTO CTPOCHUS
20 XHUMHYECKHE CBOMCTBA CONPSKEHHBIX
IUEHOB 16.10.2023
)1 CrniocoOblI moryueHus 1 IpUMEHEHNE
AJIKaUEHOB 19.10.2023
AJKWHBI: TOMOJIOTUYECKHUH psJl, 001Ias
dhopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
22
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, 20.10.2023
¢dusnveckrue CBONCTBA
23 XUMHYeCKHe CBOMCTBA aJIKWHOB
23.10.2023
24 KauecTBeHHBIE peakU HA TPOHHYIO CBI3b
peaxtt POHIY 26.10.2023
’5 CriocoObI TTOTy4YeHUsT U IPUMEHEHNE
AJIKUHOB 27.10.2023
Pemenue 3amau: pacu€Tsl M0 ypaBHEHHIO
26 N
XUMHYECKOHN peaKiuu 06.11.2023
27 Cucremarusanus 1 0000IIeHIE 3HAHUHN 110




TEMC

09.11.2023

28

ApeHBI: TOMOJIOTHYECKUH Psifl, 00IIIast
(dbopMyIia, HOMEHKIIaTypa. DINEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ
OeH30l1a ¥ TOJTyoJIa, NX (U3HUYECKUE
CBOMCTBA

10.11.2023

29

XHWMUYECKUE CBOKMCTBA APEHOB: PEAKIIUH
3aMCIICHUA

13.11.2023

30

XHUMUYECKUE CBOKMCTBA APEHOB: PEAKIIUH
MPUCOEANHEHUSI, OKUCIIEHHE TOMOJIOTOB
OeHzona

16.11.2023

31

Oco0EHHOCTH XMMHUYECKUX CBOMCTB
CTHpOJIa

17.11.2023

32

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

20.11.2023

33

CriocoOsl MoJTy4eHus U IpUMEHEHUe
apeHoB

23.11.2023

34

['eneTnyeckast CBSA3b MEKIY Pa3InYHBIMU
KJIaCCaMH YTJIEBOJIOPOIOB

24.11.2023

35

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peakiuii. Cuctemaruzais 1 06001IeHNe
3HaHUM 1O TeME

27.11.2023

36

[Tpuponnsriii ra3. [lomyTHbie HEPTIHBIE
ra3bl

30.11.2023

37

KaMeHHBII yroyibs U TpoayKThI €r0
nepepadoTKu

01.12.2023

38

Hed b u ciocoObI €€ nmepepaboTKu.




[TpumeHeHne MPOyKTOB MepepadoTKu
HetH

04.12.2023

39

I'eneTnueckas CBA3b MCXKAY pa3jInuHbIMU
KJ1acCaMu yrjiieBoaopo0B

07.12.2023

40

["ajmoreHONpoON3BOAHBIE YTIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOCHHE; PEaKITUN
3aMEIEHNs TaJIoreHa

08.12.2023

41

JeiicTBue 1mienouei Ha
rajoreHnpou3BoiHbIe. B3anmoneiictere
IHUTajJ0reHaaKaHOB C MATHUEM U IIUHKOM

11.12.2023

42

Cucremarusanus 1 0000IIIeHIE 3HAHUHN 110
pazneny "YrieBonopoasr"

14.12.2023

43

KontponbHas paboTa mo teme
"Yrinesopopoas!"

15.12.2023

44

[IpenensHbBIC OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKHH psl, oOmiast hopmya,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KITaCCHUPUKAIIHS,
¢dusnveckrue CBONCTBA

18.12.2023

45

XHUMUYECKUE CBOMCTBA MPEACTbHBIX
OJTHOATOMHBIX CITUPTOB

21.12.2023

46

CriocoOblI rmoryueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

22.12.2023

47

[IpocTteie adupel: HOMEHKIATYpa U
U30Mepusi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKHX CBOMCTB

25.12.2023

48

MHoroaTtoMHBIS CIIMPTHI: STUJICHTJINKOJIb U
TIIMLOEPHUH, UX (1)I/ISI/I‘IGCKI/IC 1 XUMHWYECKUEC

28.12.2023




CBOMCTBA

CriocoObl MoJTy4eHus U IpUMEHEHUe

9 MHOI'0aTOMHBIX CIIUPTOB 29.12.2023
50 @deHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
cBoiicTBa. TokcuyHOCTH (PpeHOIIa 11.01.2024
51 XuMuueckue cBOMCTBa (henona 12.01.2024
57 CriocoObl MoNTy4eHus U IpUMEHEHUe
¢denona 15.01.2024
[TpakTrueckas padota Ne 2. Permenue
53 SKCINEPUMEHTAIBHBIX 337a4 110 TEME
"CHI/I;)TBI U penomnr" " 18.01.2024
54 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO
TeMe 19.01.2024
Anbaerubpl U KETOHBL: JIEKTPOHHOE
55 CTpOEHHUE KapOOHUIIbHOM TPYTIIbI,
TOMOJIOTHUYECKHUE PSJIbI, 001as popmya, 22.01.2024
M30MEpHsl © HOMEHKJIATypa
56 Anbaeruabl U KeTOHbI: (U3NYECKue
CBOKCTBA; PEAKLMHU PUCOCTUHEHUS 25.01.2024
57 Peakuuu okucieHHs U Ka4eCTBEHHbIE
peaKrH aJIbJAETUIOB U KETOHOB 26.01.2024
53 CriocoOBlI MOJTyYeHUS albJICTHIO0B U
KETOHOB 29.01.2024
OAHOOCHOBHBIE NpeieNbHbIe KApOOHOBBIE
59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHMS MX 01.02.2024
MOJICKYJTT
60 N3omepust 1 HOMEHKIaTypa 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

08.02.2024

63

OcoOeHHOCTH CBOWCTB: HEMIPEICIbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHCIIOT

09.02.2024

64

[ToHsATHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

12.02.2024

65

CrniocoOblI moryueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCIOT

15.02.2024

66

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

16.02.2024

67

duznuyeckre 1 XUMUYECKHE CBOMICTBA
a¢upoB

19.02.2024

68

Pemenue pacu€THbIX 3a1a4: 110 ypaBHEHUIO
XUMHYECKON PEAKIMU, Ha ONIPENECIIEHNE
MOJIEKYJISIPHOUM (pOPMYJITBI OPraHUIECKOTO
BEILIECTBA

22.02.2024

69

[TpakTuyeckas padora Ne 3. Pemenue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
"KapOoHnoBbie kucioTsl. CrioxHbIe 3pupbr”

26.02.2024

70

Kupsr: ctpoenue, puzndeckue u




XUMUYECKHUE CBOMCTBA (TUAPOITU3)

29.02.2024

71

Oco0EeHHOCTH CBOWCTB YKHUPOB,
COACPIKAIINX OCTATKU HCTIPCACIIbHBIX
JKUPHBIX KUCIOT. XKupsl B ipupoe

01.03.2024

72

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, NX Moolee aercTue. IloasaTue o
CUHTETUYECKUX MOIOIIUX CPEICTBAX
(CMC)

04.03.2024

73

['eHeTnveckas CBS3b yrieBOAOPOIOB U
KHCJIOPOJICOACPIKAIITNX OPTaHUIECKUX
BEILIECTB

07.03.2024

74

PacuéTel 10 ypaBHEHUSAM XUMUYECKHUX
peakuuii

11.03.2024

75

CucreMaruzanus U 0000ILIeHYE 3HAHUN 1O

TEMC

14.03.2024

76

OO0mmas xapakTepuCTHKA YTIIEBOIOB U
KJIaccupuKamus yrieBoaoB (MOHO-, IU- U
MTOJTHCaXapHU/IbI)

15.03.2024

77

Mounocaxapuabl: GU3MUECKre CBOMCTBA U
HAXOXXJCHHE B TIPUPOJIC

18.03.2024

78

IIpuMeHeHue III0KO3bI, €€ 3HaUYCHUE B
JKU3HEACATENIBHOCTH OPraHU3Ma

21.03.2024

79

Jlucaxapubl: caxapo3a, MajbTo3a U
nakTo3a. HaxoxaeHnue B mpupoie u
MIPUMEHEHHE UCAXapHIOB

22.03.2024

80

[Tonucaxapuabl: CTpOCHHE MaKPOMOJIEKYJI,

¢bu3nyecKkre U XUMUYECKUE CBOWCTBA,
MpUMEHEHNE

04.04.2024




81

[TonsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX

05.04.2024

82

Pemrenne pacueTHsIX 3aa4 Ha
OIIpEeJIeTICHUE IO BbIXOA POAYKTa
peakuuu OT TEOPETUYECKHU BO3MOKHOTO

08.04.2024

83

CucreMaruzanys 1 0000IeHr e 3HAHUH 110
paszneny

11.04.2024

84

KontponbHas paboTa mo teme
"Kucnopoacoaepxaniye OpraHu4ecKue
coenuHenus"

12.04.2024

85

AMUHBL: KJIaccu(uKaIus, CTpOCHUE
MOJIeKYJ, obmiast popmyia, usomepus,
HOMEHKJIaTypa 1 (PU3NIECKHe CBOHCTBA

15.04.2024

86

XUMHUYECKUE CBOMCTBA ann(paTHIecKux
aMUHOB

18.04.2024

87

AHWINH: CTpPOEHHE aHWJIMHA, 0COOEHHOCTH
XUMHYECKUX CBOMCTB aHMJIMHA

19.04.2024

88

CriocoOblI rmoryueHus 1 IpUMEHEHNE
anu(aTuuecKux aMHUHOB

22.04.2024

&9

AMHWHOKHUCIIOTBI: HOMEHKJIATypa 1
nu3zomepusi, pusnueckue cBOCTBa.
OTZ[GJIBHBIG npeacCTaBuTCIIA O~
AMHUHOKHUCJIOT

25.04.2024

90

XUMUYeCKHe CBOMCTBA aMHMHOKHCIIOT, HX
OHOJIOrMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CI/IHTGB U TUAPOJIN3 ICTITUIO0B

26.04.2024

91

Benku kak mpupoIHbIC TIOJIUMEPHI;
CTPYKTYpPHI O€JTKOB

29.04.2024




92

XUMHUECKHUE CBOMCTBA OEIIKOB

02.05.2024

93

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

03.05.2024

94

[Tpaktrueckas padota Ne 4. Permenue
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeME
"A30TcoeprKalIie OpraHndecKue
coelMHEeHUS "

06.05.2024

95

[TpakTrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME
"PacriozHaBaHMEe OpraHMYECKUX
coequHeHnn"

10.05.2024

96

KontponbHas paboTa mo teme
"A3zoTconepkamniue OpraHn4ecKue
coenuHenus"

13.05.2024

97

OCHOBHBIE TOHITHS XUMUH
BBICOKOMOJICKYJIIPHBIX COSMHEHUN 1
METObl UX CHHTE3a —IIOJTUMEPHU3ALIUS U
MOJIMKOHIEH CALIs

16.05.2024

98

[Tnactmaccel. YTunm3anus u nepepadoTka
IIJIaCTHUKA

17.05.2024

99

DJ1IacTOMEpbI: HaTYpaabHbIN
CHUHTCTUYCCKUC KaAYYYyKH. Pe3una

18.05.2024

100

Bosokna: HaTypanbHble, HICKYCCTBEHHBIE,
cuHTeTnyeckue. [lommumepsl criennaabHOTO
Ha3HAYCHUS

20.05.2024

101

[TpakTuyeckas padora Ne 6. Pemenue




BKCHepI/IMeHTaJIBHBIX 3a4a4 I10 TECME
"Pacrio3zHaBaHue miacTMacc U BOJIOKOH"

23.05.2024

O06o001ieHne 1 cucTeMaTU3aUs
102 MU3Y4YEHHOI'0 MaTepuasa 1o TeMe

"BbIcOKOMOJIEKYIIpHBIE COEIUHEHUS"

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 padoThI pecypen
| Atom. CocTaB aTOMHBIX siep. XUMUYECKUH |
arieMeHT. M30Torm!
) CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB, |
KBAaHTOBBIE YMCIa
3 Krnaccudukanus XuMIUYeCKHX JIEMEHTOB (S-, ]
p-, d-, f-3memenThI)
4 Pacnipenenenue 37eKTpOHOB TTO ATOMHBIM |
opOuTaIIM
DNEeKTPOHHBIE KOH(UTYpAITH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUM
6 DNeKTPOHHBIE KOH(UTYpAITH HOHOB. 1
DNEeKTpOOTPULIATETbHOCTh
[Tepuonnueckuii 3akon u [lepuoanueckas
7 chCcTeMa XUMHU4YecKux 3neMeHToB Jl. U. 1
MenzeneeBa, CBsI3b C COBPEMEHHOM TEOPUEH
CTPOEHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU |
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM 1
nepuoiam
9 CucreMmaruzanys 1 0000IeHrE 3HAHUHN 110 1




TEMC

10

Bunsl xumMnueckoil cBsI3u. MexaHu3MEl
00pa30BaHMs KOBAJICHTHOU CBS3H.
Bonoponnas cBsizb. MexmoleKkyispHbie
B3aNMMOICHCTBUSI

11

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

12

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

13

BemecTBa MOnEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOECHHUS. THUIIbI
KPUCTAUNINYECKUX PEIIEeTOK U CBOWCTBA
BEIIECTB

14

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJUIOMAHBIX PACTBOpPaAx

15

VcTuHHBIE PacTBOPBI: HACHIILIEHHBIE U
HEHACBIILIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BEIpOKEHHS KOHIIEHTPAITUU
pacTBOpOB

17

Pemenue 3a1a4 ¢ MCMoNIb30BaHUEM TTOHSITHIA
""MaccoBast 10151 paCTBOPEHHOTO BelecTra',
"MoJiipHas KOHIIEHTpauus"

18

Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX BELECTB

19

CucreMaruzanys 1 0000IeHre 3HAHUHN 110
TEME




20

KonrtponsHas padora o remam "CtpoeHue
atoma. [leproanueckuii 3aKOH 1
[Tepuoandeckas cucTeMa XMMUYECKUX
anemenTtoB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Krnaccudukanus XuMHYECKUX pPEeaKIHii B
HEOPraHWYECKOM M OpraHUYeCKON XUMUU.
3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXPaHEHHUS U MPEBpAIICHUS SHEPTUH NTPU
XUMHUYECKHUX PeaKIMsIX

22

TennoBble 3¢ (HeKThl XUMUYECKUX PEeaKLUH.
Tepmoxummuyeckne ypaBHEHHS

23

Breraucnenus mo YPAaBHCHUAM XUMHWYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHUSAM

24

CKOpOCTh XMMHUYECKOMN peakinu, e
3aBHCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanu3 u karanuzaropsl

25

['oMoreHHbI€ U TeTePOreHHBIE PEAKIIUU

26

[TpakTuyeckas padora Ne 1 o teme
"BnusiHue pa3nuyHbIX (aKTOPOB HA
CKOPOCTb XUMUYECKON peakiuu"

27

OO6parumbie 1 HEOOpATUMBIE PEAKITUH.
XHUMHUYECKOE PaBHOBECHE

28

[TpakTrueckas padota Ne 2 o Teme
"Bnustaue pa3nuaHbIX GakTopoB HA
MOJI0)KEHUE XUMHUYECKOTO PaBHOBECHUA"

29

DnektponuTrueckas auccounanusi. CuiabHbie
U cia0bie AIeKTposuThl. CTerneHb




Jucconuanmnu

HNounnoe npoussenenune Boapl. Cpena BOIHBIX

30 pactBopoB. Bomopoanslii mokazatens (pH)
pacTBopa

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

32 "XuMHUeCcKre peakiui B pacTBOpax
AJIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. Baxueinme okuciIuTenu u
BOCCTAHOBUTEHU

34 Mertoa 31eKTpOHHOTO (3JIEKTOHHO-HOHHOTO)
OanmaHca

35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36 Pemenue 3anay pa3nuyHbIX TUIIOB

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB

18 CucremaTu3aius U 0000IIeHHE 3HAHUN TT0
TeMe "XuMHUYecKHre peakiuu'

39 Kontponbnas padota nmo Teme "Xumudeckue
peakuun"
[Tonoxxenue HemetawioB B [lepuoanueckoit

40 CHCTEME XUMHUYeCKuX dneMeHToB Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHHUS UX
aToMOB. DPU3NYECKUE CBOMCTBA HEMETAIJIOB

A1 AnoTponusi HEMETaUIOB (Ha IpUMEpe

KHCJIOpOJIa, cepbl, pocdopa u yrieposia)




Bonopon: nonyuenue, pusudeckue u

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

43 NOJTy4YeHUs, GPU3NUECKUE U XUMUYECKHE
CBOICTBA
lManorenoBonopoasl. Baxxneimue

44 KHUCJIOPOJCOAEPKAIINE COSTUHECHUS
raJioreHoB
JlaGopaTopHble U TPOMBIIIUICHHBIE CITOCOOBI

45 MOJy4YeHUs ranoreHoB. [[pumenenne
TaJOr€HOB U UX COSTUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue

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

47 MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHSI,
¢dusnveckne 1 XuMuueckue cBoiicrsa. O30H.
[IpumeHneHue KUCIOpOIa U 030HA

48 Oxcuapl U NEPOKCUIBI

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

50 NOJy4eHUs, GPU3NIECKUE U XUMUYECKHE
CBOICTBA

51 CepoBoaopo, Cyab(puapt

57 Kucnoponcoaepxkaiiue coeIMHEHHS CEPHI.
Oc0OEHHOCTH CBOWCTB CEPHOMN KHCIIOTHI

53 [TpakTuyeckas padora Ne 5. Pemenue

IKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe "Cepa u




eé coequueHns"

A30T: HaXOXKJIEHUE B TIPUPOJIE, CIIOCOOBI

54 NOJTy4YeHUs, GPU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPUJIbI

55 Kucnoponcoaepxaiiue coequHEeHS a30Ta.
Oco0GeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpuMeHeHHe a30Ta M €ro COeAMHEHUI.
ABOTHBIE y10OpEeHHS
docdop: HaxoKIAEHUE B IPUPOJIE, CIOCOOBI

57 NOJy4YeHUs, GPU3NUECKUE U XUMUYECKHE
coiicTBa. @ochuas! u hochun

53 Oxkcunbl hocdopa, pochopconepxarime
kucioThel. Comu hochopHOM KUCTOTHI

59 [Tpumenenue pochopa 1 ero coeAMHEHU.
dochopHbie y10OpeHHs
[TpakTuyeckas padora Ne 6. Pemenue

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

61 aJUIOTPOMHbBIE MOAU(UKAIUY; (PU3HUECKUE U
XMUMUYECKHE CBOWCTBA, IPUMEHEHHE

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

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

64 nmoTy4deHus1, GU3NIECKHIE U XUMHUIECCKUE
CBOMCTBA

65 Oxkcua kpemausi(IV), kpeMHHEBast KHCIIOTA,




CHJIMKAThI

[IpumeHeHne KpEMHHUS U €r0 COCTUHEHUN.

66 Crexio, ero noyxy4eHue, BUAbl CTEKIIa

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB

68 CucreMaru3anus u 0000IIeHE 3HAHUH 110
TeMe "Hemeramnabr"

69 Kontponbnas padota no teme "Hemeramibr"

70 AHanu3 pe3yabTaToOB KOHTPOJIBHOU PabOTHI,
KOPPEKIIHs OINO0K
[Tonoxxenne metaiuioB B [lepuoguueckoi

71 CHCTEME XMMHUYECCKUX IJIICMCHTOB,
Oco0eHHOCTH CTPOSHUS NEKTPOHHBIX
000J104eK aTOMOB METAJIJIOB

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

73 CnaBel MeTaiioB. Koppo3ust meTasnioB

74 Pemrenne 3ana4 pa3ian4HbIX TUIIOB
DJIEKTPOXUMUYECKUH P HATPSIKEHUI

75 MeTauioB. O0IIMe CIOCOOBI MOTYyYEHUS
METAJII0B
OO0mas xapakTepucTuka MeTamioB [A-
rpynmnsl [leppoandeckoi cuctembl

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

77 OO6mr1ast xapakTepucTuka MetayioB [1A-

rpynmnsl [leppoanyeckoi cuctembl




XUMHUYECKHUX BJIEMEHTOB. Maruuii u

KaJIBIIWI: TIOJTy4YeHne, (pu3ndeckue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHE
MPOCTBIX BEUIECTB U UX COCTMHEHUM

78

KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

79

ATIOMHHUI: TIONTy4YeHHE, PU3NUECKHE U
XUMHYECKHUE CBOICTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMCTBA OKCHIA U
THIIPOKCHUIA ATFOMHUHUS,
THJIPOKCOKOMITIIEKCHI aITFOMUHHSI, UX
PUMEHEHHE

81

Pemenue 3aa4 pa3JInuYHbIX TUIIOB

82

[TpakTrueckas padota Ne 7. Permenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"MeTtasl IN1aBHBIX oarpymnm"

83

OO6mrast xapakTepruCTHKa METAIIIIOB
nmo6ouHbIX moArpymnm (b-rpyrmm)
[Tepuoauueckoit CHCTEMBI XUMUYECKHUX
3JICMCHTOB

84

du3nYeCcKre U XMMHUYECKHE CBOMCTBA Xpoma
U €r0 COCAMHEHUM, UX TPUMEHEHHE

85

Baxwueliume coeMHEHN Maprasiia.
[IepmanranaT kayus, €ro OKUCIUTEIbHbIE
CBOMCTBA

86

@usnueckue 1 XUMHUYECKUE CBOMCTBA JKelle3a
u ero coenuHeHun. Ilomyuenue u
IIPUMEHEHHUE CILIABOB XKeJe3a

87

dusnueckre U XUMHUYECKUE CBOMCTBA MEU U




€€ COCIMHECHUM, UX IPUMEHEHUE

dusnueckye U XUMUYECKHAE CBOMCTBA [IMHKA

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

&9 AKCIEPUMEHTAIBHBIX 331a4 110 TEME
"MeTasibl TOOOYHBIX TOATPYII"

90 Pemenue 3aga4 pa3nuyHbIX TUIOB

91 O06o01IeHre 1 CUCTeMaTH3aIMs U3YYEHHOTO
Marepuania mno teme "MeTaisr"

92 Kontponbnas padota mo teme "Mertanibr"

93 AHanu3 pe3yabTaTOB KOHTPOJIBHOU PabOTHI,
KOPPEKIIHs OINOOK
Ponws xumum B oOecrieueHnn yCTOMYHUBOTO

94 pa3Butus yenosevecTsa. [loHsTue o
Hay4YHBIX METOJIaX UCCJICIOBAHMS BEIIECTB
HayuHnble mpyHIUIIBI OpraHu3auu

95 XUMHUYECKOTO IIPOU3BOICTBA.
[IpoMblieHHBIE CTIOCOOBI MOTYYEHUS
Ba)XKHEUIIINX BEIIECTB

96 XHUMUYECKOE 3arps3HEHNE OKPYKAIOIIEH
CpeIbl U €ro MOCIeICTBUS

97 XuUMHUS U 30pOBbE YETIOBEKA.
JlexapcTBeHHBIE CpenCTBa

08 Xumus ruiy. Pons xuMun B oOecrieueHnu
MMUIIEBONA OE€301aCHOCTH

99 Kocmernueckue u napdromepHbie cpeacTBa.

BbritoBasg xumus




XuMHs B CTPOUTENLCTBE. BakHelue

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

I[TPOTPAMME







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
noA penakuuei Jlyanna B.B., O01iecTBo ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO
«JIPODA»; AkunonepHoe obmectBo «M3natensctBo «IIpocBeenne»Beibepute

y4eOHbIE MaTepUAaJIbI

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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