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MHNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma mo XMMHH Ha YpOBHE CpeaHEro oOIero oOpazoBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
Oenepanum», TpeOOBaHWN K pe3ylnbTaraM OCBOCHHS  (permepanbHOM  00pazoBaTeIbHOMN
nporpaMmsl cpeanero obmero oopazoanus (OOII COO), npencraBieHHbX B PenepanbHOM
rocygapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpemnopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickorr deneparnmm,
peann3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE TIPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pa3Butus BocnuTanus B Poccuiickoit denepanuun Ha nepuoa no 2025 roga» (Pacnopsbkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. UM3yuenmwe mnpenmera,
peamu3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, MTPOGMIEHOTO OOYyYeHHs, TPH3BAHO
obecnieunTh 0O0IIEe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKM3HH B COIIMYME, a
TaKkKe JUIsl MPOJIOJDKEHHs oOydeHHs B OpraHuzanusx npodeccnoHalibHOr0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOUM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAuYEHHE TNpeaAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH TI€JICH, COJIEP KaHUSs, PE3yIbTaTOB OOyUeHHs U TPeOOBaHUN K YPOBHIO
MOJATOTOBKM BBIMYCKHUKOB. CBHUIETEIBCTBOM TOMY SBIISIOTCS CIEAYIOIIHME BBINOIHIEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIKU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4YeHUe
NPEJCTABICHUS O LIENAX, COJEpXaHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTH 00YYaIOLINXCSA CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas ~ IpedycMaTpuBaeT  OIpeJelIeHHe:
IPUHLUIOB  CTPYKTYPUPOBaHMs M  IOCJIEIOBATEIbHOCTH M3y4E€HUs Y4eOHOIo
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJIEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM 0Opa30BaTENIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

[Iporpamma [uis yriryOE€HHOTO U3Y4EHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIEJbHBIX  MNpoduiel, MperycMaTpuUBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEP)KaTEeJIbHbIM JIMHUSAM/pa3/ienam
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejded W 3ahad H3ydeHHUs IpeaMeTa Ha
yriIyOJ€HHOM YpOBHE C y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNbHONW MPOrpaMMBbl CPEIHEro o0mero oopa3oBaHuUs



(JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOYYaIOMIETroCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe IO XUMHUU IPEILyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO o0miero ooOpasoBanus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOMW)
COCTaBJISAIOLIEH CO/IepP)KaHUs Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpa €ro
BAPUATUBHOW COCTABJISIIOIIECH, KOTOpas I0JKHA ONPEIENAThCS B COOTBETCTBUU C HAIllpaBICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
IpeIMeToB 6a30BOro U yriIyOoJE€HHOTO YpOBHEH B cucTeMe qu(GepeHInPOBAaHHOTO 00yueHuUs Ha
YpOBHE cpesiHero oOIiero oopa3oBaHus XMMHs Ha YPOBHE YIIyOJIEHHOTO M3Y4€HHUs HaIlpaBiieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 53TalloM IOJIyYE€HUS XHUMUYECKOTO
o0pa3oBaHMs B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeiHero npodeccuoHanbHoro oopazoBanus. B atoi csizu
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYLIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMOJATOTOBKH OOYYArOIIMXCs, BBIOPABIIUX
onpenenéHHbIi Mpoguiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k muaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNIbHON MPOTrpaMMBbI CpeIHEro 00Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAKXKE Ha PellIeHUe 3a7a4 BOCIUTAHUS U COIIMATILHOTO Pa3BUTHsI 00yJaroIuXcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIH y4eOHOTOo
Tpygda ¥  O0OOOMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  ripeiMeTa «XUMHUS» HAa YpPOBHE YIIyONEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnénnsle Kypebl — «Opranudeckast xumus» U «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COAEP)KaHUs STUX KypCOB B
porpaMMe 1Mo XUMHUH 3a 0CHOBY MpHHATHI nojiokeHuss @PI'OC COO o paznuuusax 6a30Boro u
yray0nEHHOTO YPOBHEH HU3yUeHHUsI IPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO U3y4EHUS MpeAMeTa. DTa CUCTeMa 3HaHUUM MOJIydaeT OMpPENeNEHHOE TEOPETUUYECKOe
JOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEIWYECHHUS OO0bEMa 3HAHMM O XUMHUYECKUX DOJIEMEHTaX U
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHsS U YriayOJIeHUs MPEACTaBICHUN O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHS PeaKllMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS XUMUYECKONW KMUHETUKU U TEPMOJMHAMUKHU. M3yueHune nepruoau4eckoro 3akoHa u
Ilepuoanyeckoit  cCUCTEMBbl ~ XUMHYECKHX DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUH mpu e€ o0pa3oBaHUM M pa3pyLIEHHWH, a TaKXkKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(bopMupoBaHHEM MPEICTABICHUNA 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3E PacIlIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHmdeckoil XMMHMM NPU PACCMOTPEHMHM PEAaKLIMOHHOMN



COCOOHOCTH COEMHEHUH yJenseTcss 0co00e BHUMaHHUE BOIIPOcaM 00 3JIEKTPOHHBIX dPdeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX pPEeaKLHi.
Oco0oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3yUYEHHs Ul KJIACCOB OMpenenéHHOro mnpoduis (IIaBHBIM 00pa3oM Ha WX CTPYKTYpy M
XapakTep JIOMOJHEHUH K 00lIel cucTeMe MpeIMETHbIX 3HaHHUM) OKa3bIBAIOT BIMSHUE CMEKHbIE
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpeAMETa s KIACCOB XHMMKO-(PHU3NYECKOIO
npo¢wuis OoJbioe 3HaYCHHE OYAYyT MMETh AJIEMEHTHl y4eOHOr0 MaTepHaja 1Mo OOIel XUMUH.
[Ipu w3ydeHuwm mnpeaMeTa B JaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HaHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHasi Teopusi B (U3UKE), 3aKOHbl COXPAaHEHUS MacChl U HHEPrHM, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELLIECTB U IPYTOE.
B T0 %€ BpeMst B cojiep>KaHUU MpeAMETa JUIsl KIIAaCCOB XMMMKO-OMOJIOTHYECKOTo poduis
OoJIbIIUIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumusi. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB Ui 00Jjiee 00CTOSATENHHOIO PACCMOTPEHUS XUMUYECKOW OpraHn3alii KJIETKU Kak
OMOJIOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHIbI, OEJKU, YIJeBOJbl, HyKIEHMHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHMUS O COCTaBe U CBOMCTBAaX MpPEACTAaBUTEIECH OCHOBHBIX KIIACCOB OPraHUYECKUX BEIIECTB
CIIY’KaT OCHOBOM JJIsl U3y4EHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.
B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B [MO3HAHUS U OIbITA MPAKTHUECKOTO MPUMEHEHHS HAYYHbIX 3HaHUN W3y4YeHUE MpeaMeTa
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX obnacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil 131K U TUTEPATYPay.
[Ipn u3ydeHun ydeOHOTO mpeameTa «XUMUS» Ha YrIIyOIEHHOM YpPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3aaauei
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHMHM KakK 00JIacTH
COBPEMEHHOTO E€CTECTBO3HAHMs, TMPAKTUYECKON JEsITeNIbHOCTH YeJOBeKa U OJHOrO U3
KOMIIOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa IpearoiaraeT peaan3alnio TakuX Leseil, Kak:
e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y MMO03HABAEMOCTH SIBJICHUN MIPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHHH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYECKOW W MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHHKOB JHEPIrHH, B
obecrieyeHnn paIoHaIbHOTO MIPUPOIOTIONH30BAHUS, B (dbopMupoBaHUU
MHPOBO33PEHUS U 00IeH KyJIbTYphl YEJIOBEKA, a TAKKe IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U MPUPOJIHOI cpere;

® OCBOCHHME CHCTEMBl 3HAHHH, JIEKAUIUX B OCHOBE XMMHUYECKOH COCTaBISAIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpa: (yHIAMEHTAIbHbIX TOHSATHUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha pPa3HBIX
YPOBHSX — aTOMHOM, HNOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYISIPHOM, 0
TEPMOJUHAMUYECKAX M KHHETUYECKUX 3aKOHOMEPHOCTSX INPOTEKAHMSI XUMHYECKUX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMAaX, 00 00mMX
Hay4YHBIX PUHLHUIIAX XMMHUYECKOTIO TPOU3BOJICTBA;

e (opMupoBaHHe Yy OOYy4alOIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XHMHUYECKUX 3HaHUU Uil OOBSACHEHMsS KIIIOYEBBIX HAeH U mpolieM



COBPEMEHHOW XUMUU, IS OOBSCHEHHS M TPOTHO3UPOBAHUS SIBICHUH, HMEIOIINX
€CTeCTBEHHO-HAYYHYIO NPUPOJY; TPAMOTHOTO pELICHHs MNpoOjeM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAIW3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30I1aCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOJCTBEHHOH JAEATEIILHOCTH YEJIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOACTBOM, HCIOJIb30BAHUEM M MepepaboTKOM
BEILECTB;

e yruiyOJeHHWE TMPEICTaBICHU O HAYYHBIX METOJaX ITO3HAHUS, HEOOXOIUMBIX JUIs
MPUOOpPETEHUSI YMEHUN OPHEHTUPOBATHCS B MUPE BEIICCTB U OOBSICHCHUS XUMUYCCKUX
SIBJICHUH, HUMEIOUIMX MECTO B IPUPOJE, B NPAKTHUUECKOM JESITEIBHOCTH U
MMOBCEAHEBHOM KU3HU.

B nmnane peanuzanuM NepBOOYEPEAHBIX BOCHHUTATENbHBIX M pa3BUBAIOIIMX (QYHKUUN
LIEJIOCTHOM CHUCTEMBI CpellHero oOmiero oOpa3oBaHUsl NMpPU HM3YYEHUHU IpeaMeTa «XUMUus» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyalIbHOCTh MPUOOPETAIOT TaKKUE 1IEJIN U 3a/1a4H, KaK:

e BOCINUTaHUE YOEXKAEHHOCTH B IO3HABAEMOCTH SIBJIEHUN MPHUPOJbI, YBAXKEHUS K
MpoLeccy TBOpYECTBA B OOJACTH TEOPETUUYECKMX W MPHUKIAJHBIX HCCIEIOBAaHUN B
XUMHH, GOPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH;

® pa3BUTHE MOTHMBAIlMM K OOYYEHHIO U MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHHUIO HA OCHOBE YCBOECHHMSI 00II[€UETI0OBEUECKUX [IEHHOCTE;

® pa3BUTHE TMO3HABATEJIbHBIX HWHTEPECOB, MHTEJUIEKTYaJbHBIX U  TBOPYECKHUX
crocoOHOCTEN oOyuaromuxcs, (GOPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIIEHUS K
caMo00pa30BaHHUI0O U HENPEpPHIBHOMY OOpa30BaHHMIO KaK YCJIOBHIO YCHEIIHOMN
npodeccuoHaIbHON M OO0IECTBEHHOW NeATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

e (QopmupoBaHue yMEHUH U HaBBIKOB Pa3yMHOIO MPHUPOAOINOJIB30BaHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  NpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

OO1ee ynciIo 4acoB, MPEAYCMOTPEHHBIX Ul MU3y4eHHs] XUMUU HA YTiyOJIeHHOM YpOBHE

cpenHero oOmiero oopazoBaHusi, cocraBisier 204 gacoB: B 10 kmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

COJEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKAS XUMMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[Ipenmer W 3HaueHWe OPraHWYECKOM XUMMH, TPEACTaBIEHHE O MHOrooOpa3uu
OpPraHMYECKUX COCAMHEHUH.

DJEeKTPOHHOE CTPOEHHE aToOMa YIJepoja: OCHOBHOE U BO30YXJIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aToMa yriaepoia. XUMUYecKasl CBsI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuaM3anuy aTOMHBIX opOuTanel yrieponaa. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOMN
cBsi3U (OOMEHHBINH M JOHOPHO-AKIENTOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOHUTajel, G- U
n-cBsa3u. OnuHapHasi, J1BOiHas M TpoilHas cBA3b. CrocoObl pa3pbiBa CBA3eH B MOJIEKYIax
opranudeckux Bemiects. [loHsTHe 0 cBO6OAHOM pajuKaie, HyKi1eopuie 1 3J1eKTpoduIe.



Teopust crpoeHust opraHuueckux coeauHeHuil A.M. byriaepoBa u COBpeMEHHbIE
IIPEJICTABJIEHMS O CTPYKTYPE MOJIEKYI. 3HAUEHUE TEOPUH CTPOCHUS OPTraHUYECKUX COEANHEHUH.
Mounekynsipabie U CTPYKTypHBIE (QopMynbl. CTpyKTypHBIE (GOPMYIbl PA3TMYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, ckeinerHas. Ms3omepus. Bunabl wu3omMepuu: CTpyKTypHas,
[IPOCTPAHCTBEHHAsA. OJEKTPOHHBbIE JPQPEKThI B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBienne o kKnaccudukanmuu OpraHudeckux BemiecTs. [loHATHE 0 QYHKITMOHATBLHOM
rpynmne. 'omosnorus. I'omonornueckue psasl. Cuctemarnyeckass HOMEHKIJIATypa OpraHM4eCcKUX
coenuuenuit (IUPAC) u TpuBHanbHBIC HA3BAHUS OTICIBHBIX MMPEJACTABUTEIICH.

OcobenHocT W KiIaccH(uKamusi  OpraHMYecKux  peakimuil.  OKUCITUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUUECKON XHUMUH.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKHX BEIIECTB W MaTepualaMy Ha UX OCHOBE, OMBITHI 10 MPEBPAIIECHUIO
OpraHMYecKWX BEUIECTB MpH HarpeBaHuu (TUiaBieHue, OOyrJIMBaHWE U TOpPEHUE),
KOHCTPYMPOBaHUE MOJIEJIEN MOJIEKYJl OPraHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['omonornyeckuil psa ankaHoB, oOmias Gopmynia, HOMEHKJIATypa U U30MEpHUS.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI NKAHOB, SP°-THOPHIM3AIHA aTOMHBIX
opOuTaneit yrieposaa, o-cBsizb. ODU3NYECKUE CBOMCTBA aJTKaHOB.

XUMHYECKHE CBOWCTBA AJIKAHOB: pEaKIUU 3aMelICHUs, U30MEpU3aliU, JeTUIPUPOBAHNUS,
UMKIU3alliY, THpOJIM3a, KpekuHra, ropeHus. IlpeacraBneHue o MexaHHW3Me peakuui
PaaMKaIbHOTO 3aMEICHHUS.

Haxoxpaenue B mpupojae. CriocoObl MoTydeHUs: U IPUMEHEHUE alIKaHOB.

Huxnoankansl. O6mas dhopmyna, HOMEHKIATypa U uzoMepus. OCOOCHHOCTH CTPOCHHS U
XUMUYECKUX CBOMCTB MabIX (IMKJIOMPONAH, IUKIOOyTaH) ¢ OOBIYHBIX (IIMKIJIOTICHTaH,
LUKIIOTeKCaH) IUKI0aaKaHOB. CrocoObl MOTydYeHUs U TPUMEHEHHE [IUKII0ATIKAaHOB.

Ankensl. ['omonornyeckuil psj ajakeHoB, odmas Gpopmyna, HOMEHKIATypa. DJIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKeHOB, SP>-THOpUAM3Als aTOMHBIX OpOMTaeil
yriaepoja, 6- u m-cBsisu. CTpyKTypHas U reomeTpudeckas (uc-Tpanc-) nzomepus. Ousndeckue
CBOWCTBA QJKEHOB. XHMHUYECKHE CBOMCTBA: pEaKUUHU IPUCOCAUHEHMS, 3aMEIICHUS B O-
MOJIOKEHWE NPU JABOMHOM CBA3M, NMOJMMepU3auuu W okucieHus. [IpaBwio MapkoBHHKOBA.
KauecTBeHHble peakiyu Ha JBOMHYIO CBsI3b. CIOCOOBI MOTy4Y€HUs U TPUMEHEHUE aJIKEHOB.

Ankamuensl.  Kiaccudukanusa — ankaaueHoB  (CONMpsDKEHHBIE,  W30JIMPOBAHHEIE,
Kymyaupogantvle). OCOOCHHOCTH  3JEKTPOHHOIO  CTPOCHHMSI U XUMHUYECKHX CBOWCTB
CONPSUKEHHBIX AMEHOB, 1,2- u 1,4-npucoeaunenue. llommMepusanus CONpsKEHHBIX TUEHOB.
CriocoObl MmosTyueHus: U IPUMEHEHHUE aJIKaIMEHOB.

AnkuHbl. ['oMoNOru4eckuii psii ankuHOB, 00mias Gopmynna, HOMEHKIATypa U U30MEpHsL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl alKWHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneit yriepona. Puznyeckue CBONCTBA AJIKHMHOB. XHMHYECKHE CBONCTBA: PEAKIUU
MPUCOEANHEHUS, TUMEpPU3AMU U TPUMEPHU3aLUU, OKUCIeHUs. KucloTHRIE CBOWMCTBA AJIKMHOB,
HMMEIOIUX KOHIIEBYIO TPOIHYIO CBs3b. KauecTBEeHHBIE peakiMi Ha TpOHYI CBA3b. CrocoObl
MOJIY4YEHHUS] U TPUMEHEHUE aJTKUHOB.

ApoMartudeckue yriieBoaopoabl (apeHsl). ['omonorudeckuii psa apeHos, obmas hopmyina,
HOMEHKJIaTypa ¥ M30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYINBl OeH3071a.
du3nyecKkue CBONCTBA apeHOB. XMMHUYECKHE CBOWCTBA OEH30J7a M €ro TOMOJIOTOB: PEaKIUU
3aMeleHus: B O€H30JIbHOM KOJIBIIE M YIJIEBOJOPOJHOM paJHKalle, pPeaKklUh MPUCOEeIUHEHUS,



OKHCIICHHE TOMOJIOTOB OeH3ouna. IlpeacraBienne 00 OpUEHTHPYIOLIEM JIEHCTBHM 3aMECTHTENCH
B OCH30JIBHOM KOJIbLIE HAa NpUMEpEe alKWIbHBIX PaJUKaioB, KapOOKCHIBLHOHM, THIIPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB CTHpOJIA.
[lonumepuzanuss  crtupona. CnocoObl  MONy4eHHS UM IPUMEHEHUE  apOMaTHYECKUX
YIJ1€BOJOPOIOB.

[pupomusiii ra3. [lomyraeie HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIi
yroJib U TPOAYKTH ero mnepepadorku. CriocoObl mepepaOdoTKu He(TH: MEepPEeroHKa, KPEKUHT
(TepMHUYECKHH, KaTaTUTUYECKUN), pupopmuHr, muposus. [IpoaykTtel nepepaboTku HepTH, HX
[IPUMEHEHHE B IPOMBIILIJIEHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXY Pa3IMYHBIMU KJIACCAMH YTJIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNIYy, HUTPOTPYIIy, LHUaHOTpyHmy, amuHorpynmy. JlelictBue Ha
raJIOTEHNIPOU3BOJIHBIE  BOJHOTO M CHOMPTOBOrO  pacTBopa wiénoun. B3aumonelictBue
JUTajJOreHaJIKaHOB C MarHueM M LMHKOM. [IoHsTHE O MeTalyIoOpraHM4ecKUX COEIUHEHMSIX.
Hcnonb30BaHne TallOTEHIIPOM3BOJHBIX YITIEBOJOPOJIOB B ObITY, TEXHHKE W IPU CHHTE3E
OpraHMYECKUX BEIECTB.

DKClepUMEHTAIbHBIE METOJbl H3Y4YEHMsI BEIIECTB M MX MPEeBpalleHUil: H3ydeHHe
(bu3nyecKux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEaKIIHii
YTJIEBOJAOPOJIOB PA3IMYHBIX KJaccoB (oOecuBeurnBaHne OPOMHOM MM MOJHOW BOJbI, pacTBOpa
NepMaHraHaTa Kajusi, B3auUMOJICHCTBHE aleTW/eHa ¢ aMMHAuYHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepoja W BOJIOpOJa B OPraHUYECKUX BEIIECTBAX,
MIOJIydeHHUEe ITUJIEHa W H3Y4YEHHE €ro CBOWCTB, O3HaKoMJIeHHE ¢ KoJulekuusmu «Hedts» u
«Yromb», ¢ oOpa3namMu IjactMacc, KaydyKoB M PE3HHBI, MOJCIUPOBAHHE MOJIEKYI
YIJ1€BOJOPOJIOB U FJIOT€HIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kuciopoacoaep:kammue opranudeckue coeJuHeHNs.

IIpenenvHble opHOaTOMHbIE cnupThl. CTpoeHHME MOJEKyl (Ha IpUMEpe MeTaHoJa U
sTaHosa). ['omonorudeckuit psj, oduas Gopmyia, H30MepHs, HOMEHKJIATypa U KJlacCU(pUKaLus.
dusnueckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHHMPTOB. BomopoaHsle CBA3M Mexay
MOJIEKyJaMH CHMPTOB. XHMHUYECKME CBOWCTBA: pEAKUMM 3aMEIlEHMs, JAerujaparanui,
OKHCJICHMs], B3aUMOJICHICTBHE C OPIraHNYECKUMU U HEOpraHMYecKMMHU Kuciaotamu. KauecTBenHas
peakuys Ha OJHOATOMHbIE CHUPTHI. JlelicTBHME 3TaHOJa M METAHOJIA HAa OPraHU3M 4YellOBeKa.
CriocoObl nosTyyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upbl, HOMEHKIaTypa U uzomepus. OcOOEHHOCTH (PUBNYECKUX U XUMHUYECKUX
CBONCTB.

MHOroaToMHbl€ CIUPTHl — STWIECHITIUKOAb W IiuiepuH. dusnyeckue M XUMUYECKUE
CBOMCTBA: peaklUM 3aMEIleHHs, B3aUMOJEHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMU
KHCJIOTaMH, KaYeCTBEHHAs! PeaKllds Ha MHOroaTOMHble cnupthl. [IpencraBieHne o MexaHu3zMe
peakuuii HykieopuibHOro 3aMerienus. JleiictBue Ha opraHusM yenoBeka. CriocoObl NOTy4YeHUs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aMMHOE BJIMSHUE THIPOKCOIPYIIBI M OEH30JIbHOTO Si/pa.
®dusnueckue cpoiicTBa (peHosma. OcOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha ¢Qenos. ToxcumuHocTh (eHona. CrocoObl MOJTy4YEeHUS M MPUMEHEHue (QeHoa.
denonopmanbaeTuaHAs CMOJIA.

KapOoHunbHBIE COEAMHEHUS — aIbJETHbl M KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOU rpymmbl. ['oMojoruyeckue psasl aubAerHI0B M KETOHOB, oOmas Qopmyna,
n30MepHusl M HOMEHKiIarypa. DU3NYECKHE CBOMCTBA albJETHJOB M KETOHOB. XHMHYECKHE



CBOMCTBA QIbJIETMJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUE albJIeruioB,
Ka4eCTBEHHBIE peaKkiuy Ha ajbaeruipl. CrnocoObl MONMyYeHHs W MPUMEHEHHE ajbJETHJIOB U
KETOHOB.

OnHOOCHOBHBIE TpeJiesibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3oMmepuss W HOMeHKIaTypa. PuU3nW4ecKkue CBOMCTBA OJHOOCHOBHBIX
IpeeNbHbIX KapOOHOBBIX KHCIOT. BojoponHbie CBA3M MEXIAy MOJIEKyJlaMU KapOOHOBBIX
KHACIOT. XWMHUYECKAE CBOWCTBA: KUCIIOTHBIE CBOWMCTBA, pEAKIMs STEpU(UKAINH, PEAKIHUA C
Y4aCTHEM YTJIEBOJIOPOIHOTO pagukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOU KHUCIOTHI. [loHsTHE
O TIPOM3BOIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpazue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPECTbHBIX U apOMAaTHUECKUX KapOOHOBBIX KHCJIOT, AUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucaOT. [IpencraBurenu BbICHIMX KapOOHOBBIX KHUCJOT:
CTeapuHOBAs, NAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpPUMEHEHUEe KapOOHOBBIX KHCIIOT.

Cnoxwubie 2¢upsl. ['oMonorudyeckuit psia, odmias dopmyna, U3oMepusi ¥ HOMEHKJIATypa.
®uU3NYECKUE U XUMUYECKUE CBOMCTBA: THAPOJIN3 B KUCION U MIETOYHOU CpeIe.

Kupsl. Ctpoenue, ¢puznueckue ¥ XUMHUYECKHE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHOT. JKUpsl B IpUpOIE.

MBLT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBHUE.

OOmiass xapakrtepucTuka yriaeBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- U
noJjmcaxapuabl). MoHocaxapuabl: TJIOKO3a, (pyKTo3a, Tajlakro3a, pubo3a, ae30Kchpubo3a.
du3nyeckrue CBOMCTBA W HaxoXjaAeHUe B mnpupoae. PoTocuHTE3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEaKIUU C Y4YaCTHEM CIHUPTOBBIX M albACTHIHOM TIpyHl, CHOUPTOBOE U
MOJIOYHOKHCTOe Opokenue. IlpuMeHeHue TIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajapTO3a M JAKTo3a. BoccraHaBmuBammue u
HEBOCCTAHABIMBAIOIIME aucaxapuibpl. ['mapomns aucaxapunoB. HaxoxneHuwe B mpupone u
npuMeHenue. [lomucaxapuapl: Kpaxman, INIMKOT€H M 1eiroio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaya, TJUKOT€Ha M UeUItoIo3bl. (Du3MuecKre CBOWCTBAa KpaxMmalla M LEJUIHOJIO3BL
XHWMHUYECKHE CBOMCTBA Kpaxmasa: TMApOJIN3, KAUECTBEHHAs PEaKUHs C HMOJOM. XUMHUYECKUE
CBOMCTBA LEJUTIOI03bI: TUAPOIIN3, MOTydeHre 3(hupoB 1estoa03bl. [IoHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METO/bl M3YyYEHUs BEUIECTB M UX IPEBpPALICHUI: pacTBOPUMOCTh
pa3IMYHBIX CHUPTOB B BOJIE, B3aMMOJICWCTBHE A3TAaHOJIA C HATPUEM, OKHUCIEHHUE HSTHUIOBOIO
CoupTa B alpJEerHj] Ha PaCKAIEHHOW MEIHOM IPOBOJIOKE, OKHCIEHHE STUJIOBOrO CHIUPTa
JUXPOMATOM Kayus (BO3MOXKHO MCHOJB30BAaHUE BHUICOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIMH Ha
anpaerusl (¢ ruapokcuaoM nuammuHcepeopa(l) u ruapoxcumom meau(ll)), peakius rioumnepuna
¢ runpokcuom meau(ll), xumMmuueckue cBOMCTBa pacTBOpa YKCYCHOM KUCIOTHI, B3aUMOICHCTBUE
pacTtBopa Tioko3bl ¢ ruapokcunom menu(ll), B3aumoneiicTBue kpaxmana ¢ HOJOM, pelICHHE
HKCIEPUMEHTAIbHBIX 3aJa4 1o TeMaM «CrnupTsl U heHob», «KapO6oHoBBIE KUCTOTHI. CI0XKHBIE
3pUpBI».

A3oTcoaep:Kamye OpraHnyecKkne CoeAMHeHusl.

AMHMHBI — OpraHM4eckue NpOM3BOJAHbIE aMMuaka. Kiaccudukanus  aMHHOB:
anupaTUyecKe U apoMaTU4YecKHe; NEepBUYHbIC, BTOPUYHbIE U TpeTUyHble. CTpPOEHUE MOJIEKYII,
oOmas Qopmyna, u3omepus, HOMEHKJIATypa U (puznyeckue cBoilcTBa. XMMHUYECKOE CBOMCTBA
ann(paTUYECKMX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAHHUE, B3aUMOJAEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0TOM. CoMM aJKnIaMMOHUS.



AHUIIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psiaa. Ctpoenue anwinHa. Bzaumuoe
BIIUSIHUE TPYIIIl aTOMOB B MOJEKyne aHuiuHa. OCOOCHHOCTH XMMUYECKMX CBOWCTB aHWJIMHA.
KauectBennsie peaknmu Ha aHWiauH. CrocoObl TONydeHHsS] U TPHUMEHEHHE amu(paTHIeCKUX
amuHOB. [loyueHue aHuIMHA U3 HUTPOOCH30IA.

Amunokucnotel. Homenknatypa wu  u3zomepusi. OrtnenbHble TPEACTABUTEIA  O-
AMHUHOKHUCJIOT: TJIMIWH, alaHuH. OHU3nuecKkue CBOMCTBA aMHHOKHUCIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpPHBIX OPraHUYEeCKUX COCAMHEHHM, pEaKIus TMOJUKOHICHCAIUH,
oOpa3oBaHUe MENTHIHON CBS3U. buosiornyeckoe 3HaYeHHEe aMUHOKUCIOT. CHHTE3 W THAPOJIU3
TIETITU/IOB.

benku xak npupoansie noiumepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: TMAPOJIU3, NEHATYpallus, KaueCTBEHHBbIE pEakluu Ha
OemKu.

DKCNEepPUMEHTAIBHBIE METOJIbI M3YUYEHUsI BEIIECTB W UX IMPEBpAIICHUN: pPaCTBOPEHUE
OENIKOB B BOJIE, JICHATypallusi OCJIKOB MPU HArpeBaHWU, IIBETHBIC PEAKIIMU Ha OCEJKH, perieHue
OKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A30TCOJEpKalllue OPTraHUYeCKHE COCTUHEHUS» U
«Pacmo3HaBaHue OPraHUIECKUX COCTUHEHUI.

BricokomosiekyJIsipHbIe COeTUHEHUS.

OcCHOBHBIE TIOHSTHS XUMHU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENCHb MOJMMEpU3AINH, CpefHss MoJieKynspHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIJISIPHBIX COSTMHEHNN — TIOJIMMEPU3AITUs U TIOJTMKOH ICHCAITHS.

[TomumepHbIE MaTepuabl. [TnacTmaccer (monmuATHIIEH, TIOJTUTTPOTIUJICH,
MTOJIMBUHUIIXIIOPHI, MOJINCTUPOJL, MOJINMETHJIMETAKPHIIAT, MOJINKApOOHATHI,
nojmdTUIeHTepedTanar). Y TUiu3anus u nepepadboTka miacTuka.

DOnacToMephl:  HATypaJIbHBIM  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CHUIMKOHBI. Pe3unHa.

BosnokHa: HarypangbHBIE (XJIOMOK, MIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  cnenmanbHOrO  HazHaueHHUsT (TeyOH, KeBlIap, AJIEKTPOIPOBOJSAIINE
MOJIMMEPBI, OHOpa3araeMple OJUMEPHI).

OKCIEepUMEHTAIbHBIE METObl U3YUYECHHS BEIIECTB M HUX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3uamMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEILICHHE
SKCIIEpUMEHTAIIBHBIX 33/a4 110 TeMe «Pacno3HaBaHue IJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

HaxoxaeHue MonekyasspHOU (pOpMyYIbl OPraHMYECKOTO COSIMHEHUS 110 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAILIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISIPHOH (OpPMYJIbl OPraHUYECKOTO
coenuHeHUsT Mo Macce (00bEMY) MPOAYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB pEaKLUU U/WIN UCXOIHBIX BEUIECTB, YCTAHOBJICHHE CTPYKTYPHOU (DOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WM CIOCOOOB MOJTYYCHHS,
ompeieJIeHUE JOJIU BbIX0Ja MIPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOKHOTO.

MexnpeaAMETHBIE CBSI3H.

Peanuzaius MexXnpeaMeTHbIX CBA3€H NMpU M3y4YEHHHM opraHnyeckoid xumuu B 10 kiacce
OCYILIECTBIISIETCSl 4Yepe3 HUCMOJb30BaHHWE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHSATUN, TPUHATHIX B OTAEJBbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHBIE TIOHATHS: SBJICHHME, HAay4dyHBIM (DaKT, TUNOTE3a, TEOpHs,
3aKOH, aHalMu3, CHHTE3, KiaccupuKalus, HAOMOJCHHE, HW3MEpPEHUE, JKCIEPUMEHT, MOJETb,
MO/JIETUPOBAHHUE.



®usuka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYsd, SHEPreTUYECKHUU
yYpOBEHB, BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSHUE BEIIeCTBA, (PU3MYECKHE BEIWYHHEI,
€IMHUILIBI H3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranu3M, dKOCUCTeMa, Onocdepa, MeTabomM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA W TETePOTPOHBIM THUI MUTaHUsA, OpoxkeHWe, (HOTOCHHTE3, JIbIXaHUE, OCNKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

I'eorpadust: mosie3HpIe UCKOTIAEMBIE, TOTUIUBO.

TexHOoJIOTHSI: TUIIEBBIE TPOTYKTHI, OCHOBBI PAIMOHAIHHOTO TUTAHUS, MOIOIIIUE CPEIICTBA,
MaTepHAaJbl U3 HCKYCCTBCHHBIX U CHHTETUYCCKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUl 3neMeHT. M3oTonsl. CTpoeHne 3JeKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBBIE 4YHCIIA. DHEPreTUYECKHE YPOBHM U TOJYPOBHU. ATOMHBIE
opoutanu. Kinaccupukamnus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB TI0 AaTOMHBIM OpOHUTANsAM. OJIEKTPOHHbIE KOH(MUIypalluu aTOMOB 3JEMEHTOB
MEepPBOro—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepnognueckuit 3axkoH u Ilepuonmueckas cucremMa XHMHYECKHX 3ieMeHTOB J[.M.
MenneneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa M [lepuoauyeckol CHUCTEMBI XHUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB W 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO Tpynmam M
nepuojiaM. 3HaueHue nepuoandeckoro 3akona .M. Menneneena.

XuMHu4ueckasi CBs3b. BUAbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, MOHHAsS, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOM CBSI3U: OOMEHHBINH U JOHOPHO-aKUENTOPHBIA. DHEprus
u JuinHA cBs3U. 11oyApHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHbie
cBsa3u. Bonopoanas cBsA3b. MeXMOIEKYIAPHBIE B3aUMOACHCTBUS.

BasleHTHOCTP M BaJIGHTHbIE BO3MOXHOCTH AaTOMOB. CBSi3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX I€OMETPHYECKHM CTPOCHHEM (Ha MpUMEepe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne O KOMIUIEKCHBIX coelMHEHUsX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HAuYeHHWE KOMIUIEKCHBIX coeauHeHuil. [lonartue o
KOOPAMHAIMOHHOW XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. THUIbl KPUCTAIIIMYECKUX
peEToK (CTPYKTYp) U CBOICTBA BEIIECTB.

ITonsTe o aucnepcHbix cucreMax. Mctunnsle pactBopsl. [IpencraBienne o KOJUIOMIHBIX
pactBopax. CrnocoObl BbIpaXEHUS KOHLIEHTPAIMM PpacTBOPOB: MaccoBas J0Ji1 BellecTBa B
pacTBope, MoOJspHas  KOHIEHTpauus. HacelleHHblE M HEHAacBILIEHHBIE  PacTBOPBHI,
pacTBopuMOCTh. Kpucramioruaparsl.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpHUBHANbHBIE HA3BaHUS
OTJIENIbHBIX NIPEACTABUTEIIEH HEOPraHMUYECKHUX BEILIECTB.

Knaccugukanus XaMHUecKUX peakivii B HEOPraHNUECKON U OpraHu4ecKoil XUMHUH. 3aKOH
COXPAaHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS DHEPIUU IPU XUMHUYECKHX
peakuusax. TerioBsie 3(HeKTsl XUMUYECKUX peakiuil. TepMOXUMHUECKUE YpaBHEHHUS.



CKOpOCTh XUMUYECKOM peaklnu, e€ 3aBUCUMOCTh OT Pa3iINyHBIX (akTopoB. ['OMOreHHbIE
U reTeporeHHble peakunu. Karanus u karanu3atopsl.

OOpatumbie u  HeoOpaTuMble peakuuh. XuUMUYecKoe paBHOBecwe. KoHcTaHTa
XMUMHMUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME HA IOJOKEHUE XUMHUYECKOTO PAaBHOBECHS:
TeMIlepaTypa, JaBJ€HHE M KOHLIEHTpALMU BEIIECTB, ydacTBYIOIIMX B peakuuu. [Ipunnun Jle
[Tarense.

OnexrponuTtnueckas auccouuanus. CuiabHble U cinadble  31eKTposuThl. CTeneHsb
muccoranuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEWTpasibHAs, ienouyHas. BogopoaHbii
nokasarens (pH) pactBopa. I'maponus coneil. Peakiiuu noHHOTO 0OMEHa.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oxucieHud. OKuciurenb u
BOCCTaHOBUTENb. [lpoliecchl OKHCIIEHHS W BOCCTaHOBJIEHUS. BakHellne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO/1 3JIEKTPOHHOTO OanaHca. DIEKTPOIN3 paCTBOPOB U PAaCIUIaBOB BEILIECTB.

DKClepUMEHTAIbHBIE METOJIbl U3YYEHHUS BEIIECTB M MX MPEBpAIICHUN: pa3iioKEeHUE
MEpPOKCHJIa BOJOPOJAAa B MPUCYTCTBUHU KaTallM3aTopa, MOJEIM KPUCTAIIMYECKUX PEIIETOK,
MIPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHHe Cpeasl pacTBOPOB C IOMOIIbIO
WHJMKAaTOPOB, U3y4YEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peakuuu U
MOJIOKEHHE XMMHYECKOTO PaBHOBECHSI.

Heopranuueckasi xummusi.

[Tonoxxenne HemeraioB B Ilepuommueckoil cucreme XuMuudeckux syeMeHTtoB J[M.
MenneneeBa M OCOOEHHOCTH CTpPOEHHsS HMX aTroMOB. (DU3WMYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponsi HEMETaUIoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriepoaa).

Bonopon. Ilonydenue, ¢uznueckre M XUMUYECKHE CBOWCTBA: PEAKIMU C METAJJIaMH U
HEMeTallJlaMH, BOCCTAaHOBUTEIbHBIEC CBOICTBA. [ Mpuabl. TOTUIMBHbIE 3JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupojie, cnocoObl MOMydeHHs], PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ["asoreHoBoOpOAbl. BakHeWmue KHUCIOPOACOEpkKAIIUE COCTUHEHUS! TaJOT€HOB.
JlaGopaTopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MOTy4YeHUs rajioreHoB. [I[ppumMeHeHne rajioreHoB u
UX COETUHEHUN.

Kucnopon, o3on. JlabopaTopHble W MPOMBINUIEHHbIE CIOCOOBI MOJYYEHHUS KHUCIOPOJa.
Ousnyeckue U XUMHYECKHE CBOWCTBA M MPUMEHEHHME KHUCIOpoAa Hu o30Ha. OKcHIBl U
MIEPOKCH/IBI.

Cepa. HaxoxneHwe B mpupoae, CIOCOOBI MONydyeHUs, (U3MUYECKUEe U XUMHUYECKUE
cBorictBa. CepoBojopon, cynbduabl. Oxcun cepbi(1V), okcun cepoi(VI). Cepuucras u cepHas
KUCTOTHl U uUX colu. OcoOeHHOCTHM CBOMCTB cepHOM KucnoThl. [IpuMenenue cepbl u eé
COEIMHEHU.

Azor. Haxoxknenue B mpupojie, CrnocoObl MONydeHus, (U3HUecKue U XUMHUYECKHe
cBoiicTBa. AMMHaK, HUTpUAbL. OKcuAbl a30Ta. A30THUCTasi W a30THAas KUCIOThI U HMX COJH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHHe a30Ta U €ro CoeAMHEHUN. A30THBIE
ynoopeHus.

®ocdop. Haxoxzaenue B mpupose, CIOCOObI MOIy4eHUs, (U3UUECKUE M XUMHUECKHUE
cBoiictBa. Docouapl u ¢ochun. Oxcuapl dochopa, QochopHas kuciora u e€ couu.
ITpumenenue pochopa u ero coeaunenuit. @ocopHsie y1oOpeHus.

VYraepon, HaxoXjaeHHE B IpHpojie. ANIoTponHble Moaupukanuu. dusznueckue u
XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomom. Oxcua yriuepoma(ll),
okcun yriepona(lV), yronbHas kucinora U €€ coid. AKTUBUPOBAHHBIM Yyrojb, aacopOLus.
@ymnepensl, TpadeH, yriepogHble HaHOTPYOKH. IlpuMeHeHMe TpPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COSAUHEHHIH.



Kpemuuii. Haxoxxnenne B mpupoze, crocoObl MoiydeHus, (Gpusnyeckue M XUMUYECKHe
cBoiictBa. Oxcun kpemuus(1V), kxpemHueBast KUCI0Ta, CUIMKaThl. [[puMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKII0, €ro MoJIydeHUE, BUbI CTEKIIA.

[Tonoxenune MeramioB B [leproanueckoit cucreMe XUMUYECKUX 31eMeHTOB. OcoOeHHOCTH
CTPOCHUS JIEKTPOHHBIX 000J04YeK aTOMOB MeTayuioB. O0mue pusnyeckne CBOWCTBA METAIJIOB.
[Ipumenenue MetanoB B ObITY U TexHHKE. CIIaBbl METAIJIOB.

DNEKTPOXUMHUYCCKHI P HampspDkeHuid  MetaioB.  OOmMe CrocoObl  MMOTyYeHUs
METaJJIOB: TUAPOMETAILTYPrus, NUPOMETAILTyprus, ekrpomeTautyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUThI OT KOPPO3HH.

OO6mas xapakrepuctuka MeramwioB |A-rpynnsl Ilepuoanueckoit cucTeMbl XUMHYECKHX
aneMeHToB. HaTpuii u xanuii: noiaydenue, Gpusnueckue U XUMHUUYECKUE CBONCTBA, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metamioB |IA-rpynnsr [leproaudeckoit cucTeMbl XMMHUYECKHX
2JIeMEeHTOB. Maruuii M KanblMid: TNOoJydYeHue, (U3MYeCKMe U XMMHUYECKHE CBOMWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHEeHU. JKECTKOCTh BO/BI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMuHMI: ToNTyyeHue, GU3NYECKUe U XUMHYECKHEe CBOMCTBA, IMPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coeauHeHUW. AMQOTEepHBIE CBOICTBA OKCHAA W THUIPOKCHAA AITFOMUHUA,
TUIPOKCOKOMILIEKCHI aTFOMUHUS.

OOmiasi xapakTepucTuka MeTauioB mnobounbix noarpymnmn (b-rpynm) Ilepuonndeckoii
CUCTEMbI XUMHUYECKUX IEMEHTOB.

®uU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro coequHeHnil. OKCHIBI U THAPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AuXpomarhl, X OKHUCIWUTEIHHBIC CBOWMCTBA.
[Tonyuenue 1 npuMeHEHUE XpoOMa.

du3nyeckue M XUMHYECKHME CBOWCTBA MapraHiia M €ro coeauHeHuil. Baxueimue
coemuaenust mapranna(ll), mapranma(lV), mapranma(V1) u mapranna(VIl). Ilepmanranar kamms,
€r0 OKHUCIINTENbHBIE CBONCTBA.

DusnyecKkue ¥ XUMUYECKUE CBOMCTBA JKejle3a U €ro coequHeHn. OKCHIbI, THIPOKCHBI U
cosmm xene3a(ll) u xenesa(lll). Ilomyuenue u npuMeHeHUe Keje3a U €ro CIJIaBoB.

dusnyeckue U XMMUYECKHAE CBOMCTBA MeIU U €€ coenuHeHuil. [lonydenue u npuMeHeHne
MeIU U €€ COCTUHEHUMN.

[unk: nosnyyenue, Gpusnueckue 1 XUMHUYECKUE CBOMCTBAa. AM(OTEpHbIE CBOMCTBA OKCHIA
U TMIPOKCHJIA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne IMHKA U €r0 COSUHEHUN.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX IPEBPALICHUI: H3y4CHHE
0o0pa3loB HEMETAUIOB, ropeHue cepsl, (ocdopa, xkeneza, MarHus B KHUCIOPOJE, HU3yueHHE
KOJUIEKIMM «MeTayulbl M CIUIaBbl», B3aUMOJECHCTBUE ILIEJIOYHBIX M ILEIOYHO3EMEIBHBIX
METaJUIOB C BOJAOH (BO3MOXHO MCIIOJB30BaHME BHJIEOMATEPUAIOB), B3aUMOJICHICTBUE IIMHKA U
JKeJle3a C paCTBOPAMHU KHCJIOT U LEI0YeH, KaUeCTBEHHBIE PEaKLIMA Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOJA M KaTHOHBI METAJJIOB, B3aUMOJEHCTBUE IMAPOKCUIOB aTIOMUHHUS U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIEHUE 3KCIIEPUMEHTANIBHBIX 3aJa4 1o TeMam «['amoreHsi»,
«Cepa u e€ coefuHeHUs», «A30T U Gochop U UX COETUHEHUD», «MeTaulbl IIaBHBIX MOATPYIIID»,
«Metasibl TOOOYHBIX MOATPYIII.

XUMHUS U KU3Hb.

Ponb xumun B obecrieueHUMH yCTOWYMBOTO Pa3BUTUS yenoBedecTBa. [IoHATHE O HAYUHBIX
METO/Jax II0O3HAaHWA M METOJOJIOTMM HAy4dyHOro uccienoBaHus. HayuHble npUHIMIBI
OpraHu3alui XMMHYECKOTO MPON3BOACTBA. [IpOoMBbIIIIEHHBIE CIOCOOB! MOTYUYEHHUS! BaXKHEUIINX
BellecTB (Ha mpUMepe MPOU3BOJICTBA aMMHAaKa, CEPHOM KHCIOTHI, MeTaHoJa). [IpoMblieHHbIe



crocoObl TOJTYYEHHUS] METAJIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLICH cpeasl H
ero nocneacTBus. Posib Xumun B 00€CTIeYeHIH SHEPTeTHIECKON O€30IMacCHOCTH.

XuMus U 370poBbe 4YenoBeka. JlekapcTBeHHbIe cpeicTBa. l[IpaBuna HCIOJIb30BaHUS
JICKApPCTBCHHBIX MPCIIapaToOB. Pons xumun B Pa3BUTHUHU MCAWULIUHBI.

XuMus UK. OCHOBHBIC KOMIIOHCHTBI, ITHIIICBbLIC I[O6aBKI/I. Pons xumMuu B oOecrieueHnun
MUIIEBON OE30TIaCHOCTH.

Kocmernueckne u mapgromepusie cpeactBa. beiroBas xumus. [lpaBmia Ge3omacHOTro
HCII0JIb30BaHM IMpEerapaToB OBITOBOI XUMHH B HOBCGI[HGBHOﬁ JKHU3HU.

XUMUS B CTPOUTEIIBCTBE: BAKHEHIIINE CTPOUTEILHBIC MaTePHAIIBI (IIEMEHT, OCTOH ).

XuMHus B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YA0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMuka. Marepuasl
IJI DJICKTPOHUKH. Hanorexuonorum.

Pacuétnbie 3amaun.

Pacuérbl: macchl BemiecTBa MM 00bEMaA ra3oB 0 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKIMU BEIIECTB, Macchl (00bEMA, KOJIMUECTBA
BEIECTBA) MPOAYKTOB pPEAKIMH, €CIM OJHO W3 BEIIEeCTB HMMEET IMpHMECH, Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTAa peakluu, €ClId OJHO M3 BEUIECTB JaHO B BUJE pacTBOpa C
ONpEeNeNIEHHON MAacCOBOM JI0JIEd PAcTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJM M MOJISIPHOU
KOHICHTpalMK BEOIECTBA B PAaCTBOPEC, OOJIM BbIXOJAa IMPOAYKTa PCaKIUHU OT TCOPETHYCCKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXnpeIMETHBIX CBSI3CH MpH M3YYSHUHW OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATHUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHATHA: SBJICHHME, Hay4dyHbIM (akT, TUIOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJCHUE, HW3MEpEeHue,
AKCIEPUMEHT, MOJIEJIb, MOJCITUPOBAHUE.

Ouzuka: marepusi, MUKPOMHUP, MAKpPOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAaTUOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKU YPOBEHb, BEIECTBO, TEJIO, O0BEM,
arperaTHo€ COCTOSIHME BEIEeCTBA, WJCAIbHBI ra3, (U3WYEeCKHe BEIUYMHBI, EIUHHIIBI
U3MEepeHusi, CKOPOCThb, IHEPIHs, Macca.

buonorusi: kneTka, OpraHusM, OSKocucTema, Ouocdepa, MeradoJM3M, MaKpo- H
MHUKpPORJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEIIECTB U MOTOK YHEPTHU B IKOCUCTEMAX.

I'eorpadust: MuHEpasbl, FTOpHBIE TOPOIbI, OJIE3HBIE HCKOTIAEMbIE, TOTLIIMBO, PECYPCHI.

Texnonorusi: XMMU4ecKass MPOMBIILIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEJIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, THIIEBas IPOMBIIUIEHHOCTh, (papmarieBTH4ecKast
MIPOMBIIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKUX MpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTE€pPUaJIOB, JIEKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOT U H.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUCS POCCHIUCKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HAIMYME MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTH  OOydYaromImxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJOTUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaAMeTa «XUMUD» OTpaXaroT CPOPMUPOBAHHOCTh
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEsTeNbHOCTH 00yYaroMXcsl B MPOLIECcCe peann3alu
00pa3zoBaTeIbHON JEATEITHHOCTH.

JIngHOCTHBIEC pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUUECKON JEATEIbHOCTH 00yJaroxcs B MpoIecce peaan3aluuu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBJICHUs] O COLMAIbHBIX HOPMAax M IMpaBWIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTrUxX
IIPH aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATeIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUECTBEHHOU
XUMHUH;

YBXKEHUS K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUIOKECHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M I[03HABATEJIBHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalHn3e
nH(OPMALIUU O TIEPEIOBIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHUBATH CBOE MOBEJEHHWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupPOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTEH 310poBoro u Oe3zomacHOro o6pas3a >KHW3HH, HEOOXOIMMOCTHU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWI WHIUBUIAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIBCKON JESATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3Y4YEeHHIO Mpodeccril pa3IMuyHOTO pojJia, B TOM YHMCJIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun M peain3aiui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHMSI TJI00ATBHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM, BIUSHHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHS NCUCTBUM, MPUHOCIIIUX BPEA OKpPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTETPHOCTH  AKOJOTUYECKOW HAIpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu H
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IWHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHMU IPHUPOJHBIX 3aKOHOMEPHOCTEH H
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI100abHBIX TPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJOB TO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JAaKTOB M UMEIOIINXCS JaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUI0 U CaMOO0pa30BaHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3yibTaTbl OCBOCHHS IPOTrpaMMBbl IO XMMHUH Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHSTHS, OTPAXKAOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOJIOB ITO3HAaHUA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaX (MaTepI/ISI, BEUICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

yYHUBEpCaJbHbIE  y4eOHbIe  JaedcTBUS  (TO3HABaTeNbHBIE,  KOMMYHHUKATHBHBIC,
peryiasTuBHBIE), obecrieunBaronie GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsI W YHHBEpCAJIbHBIC Yy4YeOHBIC JCHWCTBUS B IO3HABATEIBHOH W
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUEC YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJOrnYecKue AecTBHS:

CaMOCTOSITENIBHO  (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh MPH OCBOCHHM 3HAHUM MPUEMBI JOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHMI M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIUY BEIIECTB U XMMHUECKUX PEAKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCTOIb3yeMble B XMMHUH CHMBOJIHYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATH MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, NMPUMEHATh Ha3BaHHBIC MOJEIbHBIC NPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTePHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJIETh HAaBBIKAMU CAMOCTOSITEIIFHOTO IUIAHHUPOBAHUS W TPOBEACHUS YYCHUYECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABISATh OOOCHOBAHHBINA OTYET O MPOJETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ undgopmanueii:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CHpaBO4YHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTE;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXIpeAMETHble ((u3nuecknue M MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TEMBI B X0/1€ JHAJIOTa /WU TUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTENLHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIKX COBMECTHO CO CBCEpPCTHUKaMHU IIpU  BBIIIOJJHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTH‘{CCKOﬁ pa6OTBI 10 HMCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI TIO0 pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIMHI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIE y‘leﬁHble JeilCcTBUA:

CaMOCTOSITEJIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJa4d, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraéMblii AJITOPUTM JCHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX M MCCIEOBATENbCKUX 3a71ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHIA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS MPOTrpamMMbl [0 XMMHU Ha YriayOnEHHOM YpOBHE Ha
YpOBHE CpelHero ooOiiero oOpa3oBaHUs BKIIOUAIOT CrelupUYecKrue I yueOHOTro mpeaMera
«XUMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUbI ACATCIBHOCTH IO MOJYYCHHUIO HOBOI'O 3HAHUA U IMPUMEHCHUIO
3HaHUU B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HOPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHHS Kypca «OpraHrudecKkast XUMUsD OTPaKaloT:

C(OPMHUPOBAHHOCTh TMPEICTABICHUI: O MECTE€ W 3HAYCHHH OPTraHWYECKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
perieHur mpoOJIeM SKOJIOTHYECKOM, IHEPreTUYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHUalOB, HOBBIX HCTOYHUKOB JHEPTHUH, B OOECIICYCHUH
paIMOHAILHOTO TPUPOJIOTIONB30BaHuUs, B (JOPMUPOBAHUK MHUPOBO33PEHUS U OOIICH KYIbTYPhI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Ccpejie;

BJIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHWUH, KOTOpas BKIOYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SApPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHMS aToma, TMOPUAN3AIUS aTOMHBIX
opOuTanel, HMOH, MOJICKYJa, BaJICHTHOCTb, 3JCKTPOOTPUIATEIBHOCTh, CTEICHb OKHUCIICHHUS,
XUMUYECKash CBSI3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBIA O00BEM, YIJICPOJIHBIA  CKEJET,
(GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpPHas M MPOCTPAHCTBCHHAs (I€OMETpPHYECKasi, ONTHYECKas),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJI- M a30TCOICpIKAIIUC
OpraHMYECKUEe COCTUHEHHs, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbI (mepuoamnueckui 3axon JI. M. MenpaeneeBa, Teopusi CTPOCHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JIeKAllMe B OCHOBE MOHHUMAaHHSI
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MeEXaHU3Max
XUMHUYECKUX pEaKIui, TEepMOJUHAMUYECKHMX ¢ KHUHETUYECKHMX 3aKOHOMEPHOCTSX HX
MPOTEKAaHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHUBHBIA H
Me3oMepHbId dQdexTrl, opueHTanTsl | u |l pona); dakronormdeckue cBeneHUS O CBONCTBAX,



COCTaBe, MOJYYCHUH 1 0€30MaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPTraHMYECKUX BEIIECTB B OBITY
U TPAKTHYECKOM JIEATEIbHOCTU 4YEJIOBEKAa, OONIMX HAYYHBIX MPUHIHUIIAX XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOCTBA METaHOJa, TIepepaboTKU HEPTH ),

chOPMHUPOBAHHOCTh ~ YMCHHIA:  BBISBISATH ~ XapaKTEpPHbIE  TMPU3HAKK  TOHSTHH,
YCTaHABIUBATbUX B3aUMOCBS3b, HCIIOJIH30BATh COOTBETCTBYIOIIME TMOHSATHUS MPH ONMUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUI;

c(OPMHUPOBAHHOCTH YMEHHIA:

KCIIOJIb30BaTh XUMHUUECKYI0 CUMBOJIMKY JJI1 COCTABJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIIETHBIX) POPMYIT OPraHUIECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHHUS XMUMHYECKHUX PEAKIUA H  PACKPBIBaTh MX  CYIIHOCTB:
OKUCITUTEIHbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMil  MOCPEJACTBOM  COCTABJCHHUS  AJIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3TOTaBIIMBATh MOJIETM MOJIEKYJ OPraHUYeCKUX BEIIECTB JJIA WUIIOCTpAIlUU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hopMUPOBAaHHOCTh YMEHU: YCTAaHABIMBATH MPUHAIIIC)KHOCTh H3yYEHHBIX OPTraHUIECKUX
BEIIIECTB IO WX COCTaBY M CTPOCHUIO K OMpPEeTEHHOMY KJIacCy/Tpymre COeqMHEHUH, 1aBaTh UM
Ha3BaHUs o0 cucremarmdeckoid HoMeHkarype (IUPAC) u mpuBoAnTh TpUBHAIFHBIC Ha3BaAHMSI
JUISL  OTNIEJBHBIX TMPEJACTaBUTENCH OpPraHUYeCKUX BEIIEeCTB (STHJICH, AalleTHJICH, TOYOJI,
TJIMIEPHUH, JTHJICHTJIMKOJb, (eHos, (GOpMaNbIETHA, areTalIbACTH I, AaleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAasl KHCJIOTa, CT€apUHOBAs, OJICMHOBAs, MAJbMUTHHOBAS KHCJIOTHI, TJIWIIWH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHWI, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHE);

cOpMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3M B OPraHUYECKUX
COoeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHHSI MPHUMEHSATH MOJOXXEHUS TEOPUU CTPOEHHUS OPraHu4YeCcKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTpOEHUS;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTaBUTENEH PA3IMYHBIX KIIACCOB OPraHUYECKUX BEIECTB:
QJIKAHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJKaJWEHOB, AJKMHOB, apOMaTHYECKUX YIJIEBOIOPOJIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEINHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIJIEBOJIOB (MOHO-, M- U TOJHCAXapuIo0B),
WUIIOCTPUPOBATh TEHETHUYECKYI0 CBSI3b MEXKIY HHUMU YpPaBHEHHSIMH COOTBETCTBYIOIIHX
XUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COEAMHEHUN OT KPaTHOCTH M THUIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, MPUPOHBIA Ta3, Yrojib), CIOCOOBI ero mepepaboTKM W MPaKTHYeCKOe MPUMEHEHHE
MPOIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUN O ECTeCTBEHHO-HAyYHBIX METOJaxX
MO3HAHUSI — HAONIOIEHWH, W3MEPEHUHU, MOJCIUPOBAHUHU, OKCIEPUMEHTE (peallbHOM U
MBICIIEHHOM) U YMEHUS IPUMEHSITh 9TH 3HAHUS;

chOpPMHUPOBAHHOCTh ~ yYMEHUS  MPHUMEHATHOCHOBHBIE  OMNEpAIlMM  MBICIUTEIHHOU
NEeSITeNFHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMATH3aIUIO, BBISBICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBSI3€U — JJI U3yYEHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



C(bOpMI/IpOBaHHOCTB yMeHI/If/'IZ BBISIBJISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C MOHSITUSIMHA U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAMHCTBA MHpPA, UCIIOJIB30BAThb CUCTCMHBIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U MMPOTHO3HUPOBAHUA HBHGHHﬁ, HUMCIOIINX C€CTCCTBECHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPH3YIOUIUX BEIIECTBA C KOJHMYECTBEHHOH CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM ¢ TepepabOTKON BEIIECTB, MCIOJb30BATHIIOJYUCHHBIE 3HAHUS IS
MPUHSATHS TPAMOTHBIX pELIEHUH MTPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hOopMUPOBAaHHOCTh YMEHUM: CAMOCTOSITEIPHO IJIAHUPOBATh M MPOBOJUTH XUMHUYECKHI
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIUX OPTaHWYECKUX BEIIECTB,
pPEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad II0 PaCIIO3HABAHUIO OPTaHUYCCKUX BeH_IeCTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHUM:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JNOCTHXEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHUYECKOTO JAEWCTBUS Ha YKUBBIE OPraHU3MbI OMpPENeIEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBISATH II€JIEHANIPABICHHBI MOUCK XUMHUYECKOM
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uH(popmalrio, nepepadarpbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpraHuyecKas XUMH)
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUH MPUPOJIBI, O MECTE€ W 3HAYECHUH XUMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00eCleYeHUH YCTOWYMBOIO Pa3BUTHA, B PELICHUU MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  DHEPruM, B  OOECHNEYEeHHWH  PAIMOHATBHOTO
MIPUPO/IOTOIIL30BaHuUs, B (GOPMUPOBAHUH MUPOBO33PEHHUS U OOIIEH KYIbTYphl YeTIOBEKa, a TAKKe
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMHUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, SJIEKTPOHHAs! 000JI0YKa aToma, S-



, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE M BO30YXKAEHHOEC COCTOSHHS aTOMa, THOpHIM3arlvs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAsA, METAJIMYECKas, BOJOPOJIHAs),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKLus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEeKT XUMUIECKO# peaKkinu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHS DIEKTPOJUTHUECKOU
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAHEHHWs M MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC MPEACTABICHHUS O CTPOCHUU BENIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJISPHOM YPOBHSX; TMPEIACTABICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHUECKHE CBEJICHUS O CBOWMCTBAaX, COCTaBe, MOJYYCHUH U O€30MacCHOM HCTOJIb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
X B3aMMOCBS3b, WCIOJb30BAaTh COOTBETCTBYIOIIME TMOHATHS MPU OMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XHMHYECKUX PpEaKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHaIbHbIE HA3BaHUS OT/CIBHBIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aBHCHUMOCTH CBOWCTB BEIIECTB OT BHIA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM M JIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XUMHYECKHE PEAKIHMH IO Pa3IUYHBIM MpHU3HAKaM (YHCIYy U COCTaBY pPearupyronmx
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHHS H
KpUTEPUHU JUIA KIIacCU(PUKALUN N3Y9aeMbIX BEIIECTB U XUMHUUECKUX PEaKLIUi;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaThb CMBICI Mepuoaudeckoro 3akona JI. W.
MenpeneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE M BO30OYKIEHHOE HSHEPTETHUYCCKUE COCTOSHUS
aToMa»; OOBSCHATH3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB XHMHMUYECKUX DOJEMEHTOB U UX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JIOUEK;



chOpPMHUPOBAHHOCTh yYMEHHUU: XapaKTepU30BaTh (OMUCHIBATH) OOMIME XHMHYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTBH: OKHCIHUTEIBHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUAPOJIN3A; PEAKIHUl KoMIIekcooOpa3oBaHusa (Ha NpUMEpPE THAPOKCOKOMIUIEKCOB ILIMHKA H
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMMHMUYECKON pEeakiMy B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThl, aMMHakKa, OOlIMe HaydyHble MPUHIMIIBI
XMUMHUYECKUX TPOU3BOJCTB; I€eCO00Pa3HOCTh NPUMEHEHUS HEOPTaHWYEeCKHX BEUIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAONMIOJEHHE, HW3MEpEeHHE, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peaybHbIl H
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAYKaxX, YMEHHUS TPHUMEHSATh 3TH 3HAHHS TPHU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSA3b XUMHUECKUX 3HAHUN C MOHITHSIMHU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEAMETOB [uig Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €AMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOJUTH PACUEThI: C UCIIOIb30BAHUEM MOHATUN «MaccoBas
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJIIpHAsl KOHIIGHTPAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIECTB; TEIJIOBOrO 3(PQeKTa peakuu; 3HaUeHUs BOJOPOJHOTO TOKa3aTels PACTBOPOB KUCIOT
U 1Iesiouyeld ¢ M3BECTHOM CTENEHbIO NUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEILECTBA)
MPOAYKTa PEaKLMM, €CIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIlIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa peakiuu; 00bEMHBIX OTHOIICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TPOBEICHUE peakluii HIOHHOTO 0OMeHa, OTBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOUIBI0 UHIUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
0e30macHoro oOpallleHHsl C BelleCTBaMM U J1abOpaTOpHBIM 00OpyJOBaHUEM, (HOPMYIHPOBAThH
1elb HCCIENOBaHUS, TMTPEACTAaBIATh B pa3iUYHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATHUX JIOCTOBEPHOCTD;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUia MOJIb30BAHUS XUMHYECKOU MOCYI0oN U
1a00paTOpHBIM 000pYAOBaHUEM, OOpallleHHs] C BELIECTBAMHM B COOTBETCTBHUM C MHCTPYKLMSIMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITYy M TPYIOBOH JEATENBHOCTH B LEJISIX COXPAaHEHUs CBOErO 370POBbBS,
OKpYXKalollled IPUPOAHOM Cpeabl U JOCTHKEHHS €€ YCTOMYMBOIO pPa3BUTHUS, OCO3HABATH



OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci okazaresns [IJIK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
nH(OpMalU B Pa3jMYHBIX MCTOYHUKAX (HayyHas W yd4eOHO-Hay4yHas JUTEpaTypa, CpPElICTBa
MaccoBoi wuHpopManuu, MHTEpHET u JApyrue), KPUTUYECKH aHAIM3UPOBATHXUMHYECKYIO
nH(popMaLHIo, mepepadaThiBaTheé W HMCIOJIH30BAThB COOTBETCTBHUHU C IMOCTABJICHHOUW y4eOHOM
3a/1a4uen.
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' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3nuu
OPraHWYECKHUX COECIMHEHHUU

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasnieHTHBIC BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKas CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phbiBa
CBs3EH

Teopus cTpoeHHsI OpraHu4eCcKUX
coenquuenuit A. M. bytineposa

Bubpl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEIUHEHNN

[IpencraBnenue o kiaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremaruzanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B mpupoje. CriocoOsl
IMOJIYYCHHA U IPUMECHCHUE aJIKaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHUST U TIPUMCHEHHUE

13

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUEe MOJICKYIISIPHON (hOPMYJITBI
OPraHUYECKOTO BEIIEeCTBA IO MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. Cucremarusanus 1 0000IIeHE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 001as
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CtpykTypHas U LIUC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnyecKkue 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CrniocoObl nosryyeHHs U IpUMEHEHUe




AJIKCHOB

[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 OTpe/IeNIEHUE MOJIEKYIIPHON (POPMYJIBI
OpraHMYECcKOro BEIleCTBa
AJNKaJIueHbI: CONPSHKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJIUPOBaHHbIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKHE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 CriocoObl nosTyueHus: ¥ IpUMEHEeHUe
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

99 (bopMyna, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHBIE PEAKIIMM HA TPOHUHYIO CBSI3b

o5 CrniocoObl nostyyeH!s U IpUMEHEHUE
AJIKMHOB

26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO
XMUMHUYECKON PEaKLNU

97 Cucremaru3zanus 1 0000IIeHNe 3HAaHUH 110
TEME

08 ApeHbl: TOMOJIOTHYECKUH psif, oOm1ast

(dbopmMyna, HOMEHKIATypa. DIEeKTPOHHOE U




MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30I1a U ToJIyoI1a, UX (GU3NIeCcKre
CBOMCTBA

XHMMHYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeIICHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHEHMS, OKUCIICHIE TOMOJIOTOB
OeH3o0I1a

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB
CTHpOJIa
Pemenune pacu€THbIx 3a1a4 Ha

32 OTIpe/ieIeHNe MOJICKYIIIPHON (hOPMYITBI
OpPraHUYecKOTO BElIecTBa

33 CrniocoObl nosTyueHus U IpUMEHEHNE
apeHoB

34 I'eHeTnueckas cBsI3b MEXAY pa3IUUHBIMU
KJIaccaMU YIJIeBOJI0POIOB
PacuéTsl 10 ypaBHEHUAM XUMUYECKUX

35 peaknuii. CucreMmaruzaius u 00001eHne
3HaHUH 0 TeEMeE

36 [Ipupousiii ra3. IlonytHsle HedTsAHBIE
rassl

37 KameHnHbIi1 yroJib ¥ poIyKThl €r0
nepepaboTKu
Hed1b 1 cniocoOsl e€ nepepaboTKH.

38 [IpumeHeHne MpoayKTOB NepepadoTKU
HeTH

39 I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU




KjracCaMu yrijiieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; pEeaKLUU
3aMelleHus TajJoreHa

41

JeicTBue 1menoyueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110

pazneny "VYrieBonopoasr"

43

Kountponsnas padora Nelmo teme
"YrneBonopoer"

44

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psfl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccuukanus,
(bu3uvecKue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoOsl MoTyueHus: ¥ IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XMUMHYECKUX CBOICTB

48

MHoroaToMHbIC CIIUPTHBI: STUJIICHIJIMKOJIb U

TJIMLEPUH, UX (PU3NYECKHe U XUMHUECKUe
CBOICTBA

49

CrniocoObl nosTyyeHHs U IpUMEHEHUE
MHOTOATOMHBIX CIIUPTOB




@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTa

51 XuMHYecKue CBOMCTBA (heHoJIa

59 CriocoObI mosTy4eHHs U IpUMEHEHNE
(denoia
[IpakTnueckas padota Ne 2. Pemenue

53 HKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"CnupTtsl U (peHobI"

54 CucremaTtu3zanus 1 00001IeHHEe 3HaHUN IO
TEMe
AJTBJIETUIBI ¥ KETOHBI: DJICKTPOHHOE

55 CTpOEeHUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTUYECKHE PSJIBI, 001Ias popmyna,
M30Mepusl 1 HOMEHKJIaTypa

56 AJTbICTU/IBI ¥ KETOHBI: (PH3HUECKUE
CBOWCTBA; PEAKIMH MTPHCOCTUHCHUS

57 Peakiuy okuCIIEHUS! 1 KAYECTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

58 CriocoObI MoTyYeHHsI ajIbJICTHIOB U
KETOHOB
O/IHOOCHOBHBIC ITPE/ICIIbHBIC KAPOOHOBBIC

59 KHCIIOTBI, 0COOEHHOCTH CTPOEHUS HX
MOJICKYJI

50 N3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (pu3nueckue cBoiicTa

61 XMMHUYECKUE CBOMCTBA MPEACTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62 OcoOeHHOCTH CBOMCTB MypaBbUHOM




KHACIOTHL. MHOr0o0Opa3ue KapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, TUAPOKCHKAPOOHOBBIX
kuciot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObl osTyueHus: U IpUMEHEeHue
KapOOHOBBIX KUCIIOT

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3aa4: M0 YpaBHEHUIO
XMUMHUYECKOHN peakluu, Ha OIpeieIeHHe
MOJIEKYISIpHOHM (OpMYIIbl OPraHUYECKOTO
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kUCIOTHI. CoxHbIE d3PHUPHI"

70

Kupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

71

Oco0GeHHOCTH CBOMCTB JKUPOB,
COJIEpIKAIUX OCTaTKU HeTpeaeTbHBIX
KHPHBIX KUCIIOT. JKUpHI B mpupoae




72

MpUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, UX Mololee aeicreue. IloHsarue o
cUHTeTHYEeCKUX Motoux cpeactrax (CMC)

73

['enernyeckas cBs3b YIiI€BOJOPOJOB U
KHUCIIOPO/ICOAEpIKAILUX OPraHUYECKUX
BELIECTB

74

Pacuérel o ypaBHEHUSAM XUMHUYECKUX
peakuui

75

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110
TEME

76

OO6mrast XxapaKTepuCTUKA YTIIEBOJIOB U
KJaccu(uKays yriaeBo10B (MOHO-, - U
MOJIMCAaXapH/Ibl)

77

Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HaxX0XJEeHHE B IPUPOJIE

78

[IpumeHeHue r0K03bl, €€ 3HaUeHHE B
KU3ZHEJEATEIbHOCTH OpraHu3Ma

79

,Z[I/IcaXapI/II[BII caxapo3a, MaJIbTO3a U
JIAKTO34. HaXO}KI[CHI/IC B IIpupoac u
IIPUMECHCHUC A Caxapua0B

80

HonncaxapI/mLI: CTPOCHUC MAKPOMOJICKYJI,
(I)I/ISI/I‘IeCKI/Ie 1 XUMHWYCCKHEC CBOﬁCTBa,
IIPUMCHCHUC

81

ITousarue 06 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenne PaCUYCTHBIX 3a1a4 Ha
ONpCACIICHNUEC JOJIM BbIXOAa IMMPOAYKTa
peaknuuu OT TCOPETUUCCKU BO3ZMOXKHOI'O

83

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMUH 10




paszzueny

84

KonTtponsnas padota Ne2 o reme
"Kucnopoaconepkaiiyue opraHudecKkue
coeMHEeHUS"

85

AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
MOJIeKYI, 00mas (hopMysia, H30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86

XUMHYECKUE CBOMCTBA anuPaTUUECKUX
aMUHOB

87

AHWINMH: CTpOE€HUE aHWINHA, 0COOEHHOCTH
XMMHUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObI MoTy4eHusT U IPUMEHEHNE
anupaTHIECKUX aMUHOB

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3nuecKue CBOMCTBA.
OTnenbHbIC TPEICTABUTENHN Ol
AMHHOKHUCIIOT

90

XuMudeckre cBolicTBa AMHWHOKHUCJIOT, UX
OHOJIOrMYECKOEe 3HAYEHHE aMUHOKHUCIIOT.
Cunre3 n TuAapOJIn3 ICIITHA0B

91

benku xak npupoaHble NOJIUMEpHI;
CTPYKTYphI O€JIKOB

92

XuMHYecKre CBOMCTBA OEIKOB

93

A30Tcoz[ep>1<aume ISTCPOIUKIINICCKUC
COCAMHCHUS. HYKJ'ICI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUC U OuoJoruyeckas POJib

94

IIpaktuyeckas padota Ne 4. Pemenue
9KCIEPUMEHTAJIbHBIX 3a/a4 110 TEME




"A30TcoepKalue OpraHndecKue
coenuHeHus"

[IpaxTnueckas padora Ne 5. Pemenue
95 OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TCME
"Pacrio3HaBaHre OpraHMYECKUX

coeqrueHuin"

KonTponsnas pabora o teme
96 " A30TCcoIepKaIIiue OpraHndecKue
coeuHEeHUS"

OCHOBHBIE IOHATUS XUMHUHU
97 BBICOKOMOJIEKYJIIPHBIX COCUMHEHUN 1

MCTOJbI UX CUHTE3a —IIOJIMMEPpHU3ala 1
IIOJIMKOHACHCAIIUA

98 [Tnactmaccel. YTrimzarus u nepepadoTka
IlacTuKa

DJ1IacTOMEpPHI: HATypaJbHbI CUHTETUYECKUE

99
Kaydyku. Pe3una

BosokHa: HaTypaibHbIE, HCKYCCTBEHHBIE,
100 cunrernyeckue. [Tonumepsl crienuaibHOTO
Ha3HAYECHUS

[IpakTuueckas pabota Ne 6. Pemenue
101 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"Pacrio3zHaBaHue I1acTMacc ¥ BOJIOKOH"

O000I11IeHNE U CUCTEMATH3ALMS
102 U3Y4EHHOI0 MaTepuasa 1o TeMe
"BbICOKOMOJIEKYISAPHBIE COEIMHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1
aJIeMeHT. M30ToInI
9 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMuueckux 2JIeMEeHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenenenne >meKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSTHHH
5 DIeKTPOHHBIC KOH(PUTYpAIIUU HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cucTeMa XMMU4YecKuXx 3jeMeHToB /1. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TEOPHUEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 Cucremarusanys 1 00001IeHNe 3HAHUH 110 1




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYIISIPHOTO CTpOoeHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPax

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMUH 110
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOrooOpa3ue BemecTs"”

21

Knaccugukamus XuMHUECKUX peakunui B
HEOPraHUYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peakuuii ¥ TepPMOXUMUYECKHM YPABHEHUSIM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTH OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u xkaraiu3atopsl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckast padota Ne 1 mo Teme
"Biustaue pa3nudHbIX GaKkToOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTtumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas paborta Ne 2 o Teme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
II0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'H/ITI/ILIeCKaH AUcCouanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. Crernenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokazarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax AMEKTPOIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC

33 peakuu. BaxxHe#me OKUCIUTENH U
BOCCTaHOBHTEITH

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca

35 DNEeKTPOIN3 PACTBOPOB U PACILIaBOB
BEIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUecKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenune nemeramwios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux 3nemeHToB Jl. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. OU3NYECKHe CBONCTBA HEMETAIIIOB

41 ANoTpomnus HEMETAUIOB (Ha puMepe

KHCIopoa, cepsl, pocdopa u yraepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'Mapubl
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOICTBa
l'anorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBIIICHHBIE CIIOCOOBI

45 MoJtyueHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COCTMHEHUN
[IpakTnueckas padota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYECHHUSI,
(duzuveckue u XumMuieckue ceorctaa. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4y pa3auvHBIX THIIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnoponaconepkaiue coelMHEHUs! CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPHJIbI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI

56 [IpumMeHeHre a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpt hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUs
[IpakTrueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAJILHBIX 3aa4 1Mo Teme "A30T u
dhochop u ux coenuHeHU"
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yriepoaa(ll), okenn yrnepoma(1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHuii: HaxoxaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €70 COCTUHEHUM.

06 Crexiio, ero nojgy4eHue, BUJIbI CTEKIIA

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB

68 Cucremaru3zanus u 0000IIeHne 3HAHUHN TI0
teme "Hemeraminr"

69 KonTpoasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K
[Tonoxxenne metannos B [leproanueckoi

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIoB B OBITY U TEXHUKE

73 CmuiaBsl MeTaioB. Koppo3ust Mmeramios

74 Pemenue 3aga4 pa3auyHbIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO6mas xapakTepucTuka MetamioB |A-
rpynmnsl [lepuoauyueckoit cucteMbl

76 XUMHYECKUX dJIeMeHTOB. Hatpuii u kammii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 Oomas xapakTepuctuka metayuion |A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JIEMEHTOB. Maraui u

KaJbIMi: TIoNTy4deHue, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AIFOMUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas padota Ne 7. Pemenue
9KCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Metaiuibl TJ1aBHBIX OATpynm"

83

OO6mras XxapakTepucTUKa METALIIOB
no6ounbIX nmoArpym (b-rpyrmm)
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

dusznyeckre U XMUMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHEeHNs Mapraniia.
ITepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

du3nyecKre 1 XMMUYECKUE CBOMCTBA Kele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMMHUUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHU M, UX IPUMEHEHNE

duznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €0 COCTMHEHUH, UX IPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasibl TOOOYHBIX MOArpYHH"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTEMATH3aINUS U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa o teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOUYNBOTO

94 pa3BuTHs YenoBeuecTBa. [loHarue o
Hay4YHBIX METOJIaX UCCIIEJOBAaHUS BEIIECTB
Hayunble npuHIMIIBI OpraHu3aiu

95 XMMHUYECKOTO MTPOU3BOICTBA.
[IpompInuieHHbIE CIIOCOOBI TOTYYCHHUS
BA)KHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpeIbl U ero MoCcIeICTBUS

97 XUMHUSA U 3I0POBBE UETOBEKA.
JlexapcTBEHHBIE CpeACTBa

08 Xumus numu. Poas xumun B o6ecriedeHuu
MUIEBOI 6€30MMacHOCTH

99 Kocmernueckue u napromepHble CpeIcTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHelmue

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME
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