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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHMKH K pe3ylbTaTaM OCBOeHHUS (erepanbHO  00pa3oBaTeNbHOM
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peann3yoImMx OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX IMOJIOKeHHH «CTpareruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyONEHHOTO W3YYEHHsI 3aHUMAaeT BaXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydammuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO ISl aJanTalii UX K OBICTPO MEHSIOIMMCS YCIOBHSM JKH3HHM B COLMYME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3HAuCHHE TpeAMeTa «XUMUS» TOJIYyYaeT IOAPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBIITYCKHUKOB. (CBHUIETEIBCTBOM TOMY SIBIISIIOTCSI CIICAYIOIIME BBIMOJIHSEMbIE
IpOrpamMMoi o XuMuM QyHKIUU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4eHUE
NPEJCTaBICHUS O LIENAX, COJEpX aHUM, OOIIel cTpaTeruu oOydeHHs, BOCIUTAHUSA U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpedycMaTpuBaeT  OIpeJelIeHHeE:
IPUHLUIOB  CTPYKTYPHUPOBaHMsI M  IOCJIEIOBAaTEIbHOCTH H3Y4EHHUs  y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM OOpa30BaTENIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIENbHBIX  MNpoduied, MpexycMaTpuBaeT  paclpelesieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

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

e [peUlaraeT NPUMEPHYIO MOCJIEA0BAaTENIbHOCT, M3Y4YEHUs y4yeOHOro marepuaiga c
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHusi, COJEPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOEHMS OCHOBHOI 00pa30BaTeNIbHOW MPOrpaMMBbl CpeAHEro ooiero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATENbHBIX JICHCTBUI OOYYarOUmIeToCs 10 OCBOCHHUIO COJECpPKAHUS
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00uiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAIOLIEH CO/IepKaHUs yueOHOro npeaMera «XUMHUs» 0CTaéTcsl BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeTOB 0a30BOTO U YriIyOJIEHHOTO YpOBHEH B cuctemMe MU GepeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE cpeliHero oOIiero o0pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
oOpa3oBaHMs B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX E€CTECTBEHHO-HAyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJICHHE TEOPETHUYEeCKOM W TMPAKTHYECKOW TMOATOTOBKH OOYYAIOIIMXCS, BBIOpABIINX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOTrpaMMBbl CpeIHEro 0o0mero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsH»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpyga ¥ OOOOMIEHHBIX CIOCOOOB  JIEATENBHOCTH, HMMEIOMIHUX  MEXAUCHUIIITMHAPHBIM,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpeJeNIeHUU TOJIX0J0B K OTOOpY U CTPYKTYpPHOM OpraHu3aliu COAEpKaHHUs 3TUX KYypPCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY MpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABIISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUM M YMEHH, OTHOCSIIUXCA K 0a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpPENeIEHHOE TEOPETUUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(dakronoruueckoro mMarepuana. Tak, Ha yriayOI€HHOM ypOBHE M3Y4eHHUs IMpeaMera oOecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEeakiuii, pacCMaTPUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEICTABICHUAX O CTPOSHUM aToMa. XMUMUYECKas CBA3b OOBSICHAETCS C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yenseTcss 0co00e BHUMaHHe BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIHi.



Oco0oe 3HayeHne UMEET TO, YTO Ha COJEp)KAaHHE KYypPCOB XHMMHHU YTIyOJIEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUM MpeAMeTa IS KIacCOB XHMHKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELIECTB U IPYTOE.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XHMMHKO-OHOJIOTHYECKOTO PO UL
OO yAETBHBIN BeC OyJeT MMETh OpraHudeckas xumus. B aToMm ciydae mpemocTaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHJbI, OEJIKU, YIJIeBOJbl, HyKIEHHOBbIE KHUCIOTHI U apyrue. [Ipu stom
3HaHMUS O COCTaB€ U CBOMCTBAaX IMpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B nnane ¢opmupoBaHuS OCHOB HAy4HOIO MHUPOBO33PEHHS, OCBOEHHS OOLIEHAYYHBIX
METO/I0B MMO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOJSIIMMU B COCTaB MPEAMETHBIX obnactell «EcTecTBeHHO-HAayUHbIE IPEAMETHIY,
«Marematuka u nuHQopMaTuKa» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydeHun ydyeOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTETIEHHOW 3HAYMMOCTU sBJsieTcsl (OPMUPOBAHUE OCHOB HAyKHM XUMHH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTH YEJIOBEKa U OJHOIO0 W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

e (opmupoBaHuE NMPEICTABICHUN: O MaTepUaIbLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
po0eM SKOJOTHYECKOM, DHEPreTUYeCKOM M MUIEBOIl 0e30macHOCTH, B Pa3BUTHH
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpene;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJUHAMMYECKAX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4YHBIX MPUHLUINAX XMMHUYECKOTO TPOU3BOJICTBA;

e (opMupoBaHHe Yy OOYyYalOIIMXCS OCO3HAHHOTO TOHMMaHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XHMUYECKHUX 3HAaHUN Ui OOBACHEHMS KIIOUEBBIX HIeH M mpobiem
COBPEMEHHOM XMMHH, A1 OOBSCHEHHMS W NPOTHO3HPOBAHUS SIBJICHUH, HMMEIOIINUX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XMMUEH, IIPOTHO3UPOBAHMs, AaHaJIM3a W OLUEHKH C IO3ULUKA 3KOJIOTMYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIeHHE TIPEICTABICHUH O HAyYHBIX METOJAaX TIIO3HAHHSA, HEOOXOJMMBIX IS
nprOOpEeTeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SBJICHUM, HWMEIOIIHUX MECTO B IIPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B nmnnane peanu3zanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMX (QYHKUUN
IIEJIOCTHOW CHUCTEMBI CpPEeIHEro oOIIero oO0pa3oBaHUs MPH M3YYCHHUH IMpeaMeTa «XUMUS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpYECTBA B OOJACTH TEOPETUUYCCKUX WM TPUKIAIHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHANBHOM M OOIIECTBEHHON NEATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

¢bopMHpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OOmiee 4yMCIIO YacoB, MPEIYCMOTPEHHBIX MJs M3Y4YEHHs] XUMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpazoBanusi, cocrabisger 204 ygacoB: B 10 xmacce — 102 gaca (3 4vaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHUH.

[IpenmMer u 3HayeHHE OPraHWYECKOW XUMHUH, IPEACTABIECHHE O MHOIoo0pa3uu OpraHMYECKUX
COCIMHECHU M.

DJNEeKTPOHHOE CTPOCHME aToMa YIJepoja: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS. BaneHTHble
BO3MOXHOCTH aroMma yriepoja. XUMHUYECKasi CBA3b B OPraHUYECKUX COCAUHEHMSIX. TUrbl rudpuausanuu
aTOMHBIX opOutaneil yriepona. MexaHu3mbl 00pa3oBaHHsS KOBAJIEHTHOHM CBA3M (OOMEHHBIM U JIOHOPHO-
aKIENTOPHBIN). THITHI TIepeKPBIBAHUS aTOMHBIX OpOUTaleH, G- U M-CBs3u. OaMHApHAs, TBOWHAS U TPOUHAS
cBs3b. CHIOCOOBI pa3phiBa CBS3E€H B MOJIEKYJIaX opraHuuyeckux pemiecTB. [loHsTue o cBoGOHOM pajaukaie,
HyKJ1eo(uie u AeKTpoduie.

Teopus cTpoeHus opraHndeckux coequHeHuin A.M. ByriepoBa u COBpEMEHHBIE NPEICTABICHUSA O
CTPYKTYpe MOJEKyJd. 3HaueHUE TEOPUM CTPOCHMSI OpPraHUYECKUX COeAMHEHUN. MoleKkynsapHble u
CTpYKTypHBIe (QopMyinbl. CTpykTypHble (OPMYNBl pa3iNYHbIX BHJAOB: pa3BEPHYyTas, COKpallEHHAs,
ckenetHasd. M3omepus. Buasl uzomepuu: CTpyKTYpHas, NPOCTPAaHCTBEHHAas. OJEKTpOHHbIE 3(PdeKTsl B
MOJIEKYJIaX OPraHUYeCKUX COSAMHEHUH (MHAYKTUBHBIN U Me30MepHBIi 2PPeKTsI).

[IpencraBnenne o kiaccupUKauu opraHuyeckux BemiecTB. [loHsTHE 0 (QYHKIIMOHAIBHOU Tpymie.
I'omonorus. I'omonornueckue psagpl. Cucrematnueckas HOMEHKJIAaTypa OpPraHHUYECKUX COEAMHEHUN
(IUPAC) u TpuBHasibHbIE Ha3BaHUS OTAEIBHBIX IPECTaBUTENEH.

OcoOenHocT W KiIaccu(uUKalusg OpraHUYecKux peakuui. OKHUCINUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKuuy B OPraHUYECKON XUMUHU.

OKCIepUMEHTAIIbHBIE METO/Ibl M3YUEHMs BEIECTB M UX MPEBpAIIEHUIN: 03HAKOMJIEHHE ¢ 00pa3laMu
OpPraHMYECKUX BEIIECTB M MAaTEpUAJIaMHU HAa MX OCHOBE, OIBITHI 110 IPEBPAILECHHUIO OPTaHUYECKUX BEILECTB
IIpU HarpeBaHuu (IJIaBiieHHe, OOYIJIMBaHUE U TOPEHHUE), KOHCTPYMPOBAaHHME MOJENECH MOJIEKyl
OPraHUYECKUX BEILECTB.

YrieBoaopoabl.

Aunkanbl. 'oMosorndeckuii psit alkaHoB, o01as Gopmyiia, HOMEHKJIaTypa U U30MepHs. DJIEKTPOHHOE
¥ MPOCTPAHCTBEHHOE CTPOEHME MOJIEKYN alKaHOB, SP°-TMOpHIM3allis aTOMHBIX OpOMTajell yrieposa, G-
CBsA3b. PU3HUYECKUE CBOMCTBA AIKaHOB.

XUMHYECKHE CBOWCTBA AQJKAHOB: PpEAaKIHMH 3aMEUICHMs, HW30MEpPU3ALMH, JIErMAPUPOBaHUS,
LUKIW3alNAN, IHUPOJIM3a, KpEeKHHra, ropeHus. lIpencraBieHne o MeXaHU3ME peakUui pPagUuKaIbHOTO
3aMeIEHUs.

Haxoxnenue B npuposae. CrnocoObl NOMy4eHUs: U IPUMEHEHUE aJTKaHOB.

[Muknoankansl. O6mmas ¢popmyia, HOMEHKIATypa U u3oMepust. OCOOEHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MasbIX (LUKIOMpPONaH, IUKIO0yTaH) M OOBIYHBIX (LMKIOMEHTAH, LUKIOTEKCAaH) LUKIOATKAaHOB.
CriocoObl nosTyyeHHs U NPUMEHEHUE LIMKIIOATIKaHOB.

Ankenbsl. ['omonoruueckuil psa  ankeHoB, oOmas ¢Gopmyna, HOMEHKIATypa. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOIIEKYIl aIKEHOB, Sp>-rMOpUIM3allksl aTOMHBIX OpOuTaleii yriuepoa, 6- U -
cBsi3u. CTpyKTypHas U TeoMmeTpuueckas (Luc-TpaHc-) wu3oMepusa. Dusnueckue CBOICTBa aAKEHOB.
XVUMHYECKHE CBOMCTBA: PEAaKUMM IPUCOCIUHEHMS, 3aMEIICHHUS B O-IIOJIOKEHUE IPHU JIBOMHOW CBS3W,
noymMepusauu U okucieHus. IIpasmio MapkoBHukoBa. KauecTBEeHHBIE peakiuu Ha JBOWHYIO CBS3b.
CrniocoObl nosryyeHHs U NPUMEHEHUE alTKEHOB.

Ankxanuensl. Knaccudukanus ankaaueHOB (CONPsDKEHHBIC, W30JUPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0OeHHOCTH DIEKTPOHHOTO CTPOCHUS M XHMHUYECKHUX CBOWCTB COMPSDKEHHBIX aueHoB, 1,2- u 1,4-
npucoenuHenue. [lonumepusanus conpsukEHHBIX TUeHOB. CrocoObl MOMy4YeHUs: U TPUMEHEHHUE alKaIueHOB.



Ankusbl. ['oMosiorndeckuii psij| aIKuHOB, 001as GopMyIia, HOMEHKIATYypa U U30MEpHsl. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-THOpHIU3aIMsl aTOMHBIX OpOuTanell yriepona.
@u3nuecKkue CBOMCTBA QJIKMHOB. XMMHYECKHME CBOMCTBA: PEAKUMM IPUCOCAUHEHMS, IUMEpPU3ALMU H
TpUMEpU3aLnU, OKucCieHUs. KucloTHble CBOICTBA aJIKMHOB, HMMEIOIIHUX KOHLEBYIO TPONHYIO CBS3b.
KadecTBeHHBIE peakIiui Ha TPOHHYIO CBsA3b. CIIOCOOBI MOTyYeHHUS U IPUMEHEHUE aJTIKHHOB.

ApoMarudeckue yriaeBoAopoasl (apeHsl). ['oMonormueckuid psi  apeHoB, oOmas ¢opmyna,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIbI OeH30J1a. Dusnueckue
CBOMCTBa apeHOB. XMMHUYECKHE CBOICTBA OEH30J1a U €ro0 TOMOJIOTOB: PEaKIUU 3aMeUIeHUs] B OEH30IbHOM
KOJbIE M YIJEBOJAOPOJHOM pajuKalle, PEAKLUUH MPUCOECIUHEHUs, OKHUCIECHHE TOMOJIOroB OeH30Ja.
[IpencraBinenre 00 OpPUEHTUPYIOIIEM JAECUCTBUM 3aMecTUTENEl B OEH30JIbHOM KOJIbLIE Ha IpuUMeEpe
QIKWIBHBIX PaJUKaJIOB, KapOOKCWJIbHOM, TMAPOKCUIIBHOM, aMMHO- U HHUTPOTPYIIbl, aTOMOB T'aJIOT€HOB.
OCOOCHHOCTH XMMHYECKMX CBOHCTB cTHpoia. I[lommmepusanus cruposa. CrocoObl TONYYeHUS H
MIPUMEHEHHE apOMaTUUYECKHUX YIIJIEBOJOPOJIOB.

[Ipuponusiii ra3. Ilonyrueie HedTsHble ra3sl. Hegrh n e€ mpoucxoxxaeHue. KaMmeHHBIM yronb u
MPOJIYKThl ero mnepepadoTrku. CrocoObl mepepaboTKU He(PTU: TMEeperoHka, KpPEeKUHT (TEepMUYECKH,
KaTaJuTHueckuit), pudopmunr, nuponu3. IIpoaykTsl mnepepaboTku HePTH, HUX NPUMEHEHHE B
MIPOMBIIIJIEHHOCTHU U B OBITY.

I'enernyeckas cBsA3b MEXIY PA3IMYHBIMU KJIACCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHHUE TaJIOTeHIIPOU3BOJHBIX YIJIEBOAOPOJIOB. Peakuuu 3aMenieHusi rajoreHa Ha
TUAPOKCOTPYIITY, HUTPOTPYIITY, [IMAHOTPYIITY, aMUHOTPYIIy. J[eficTBUEe Ha rajloreHIporu3BOIHbBIE BOJHOTO
U CIIUPTOBOIO pacTBOpa MIET0YU. B3anMoaelcTBue AUTrajioreHajlkaHOB ¢ MarHueM W IuHKoMm. [loHsatune o
METaJJIOOPraHUYEeCKUX COoeIuHEeHUsX. lcnonb30BaHuEe TrajJoreHNpOU3BOJIHBIX YIJIEBOJIOPOJOB B OBITY,
TEXHHUKE U NPU CUHTE3€ OPraHUYeCKHUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUS BELIECTB M HUX MPEBPALICHUH: H3ydyeHHe (PU3MUECKUX
CBOMCTB yIJIEBOAOPOAOB (PacTBOPMMOCTb), KAUECTBEHHBIX PEAKIMH YII€BOJOPOJOB pa3IMUYHBIX KIIACCOB
(obecuBeurBaHNEe OPOMHON MM MOJHOW BOJBI, pACTBOPA NIEPMaHraHaTa Kajius, B3aMMOAEHCTBUE alleTUIICHA
C aMMHUa4yHbIM pacTBOopoM okcuma cepebpa(l)), xadecTBeHHOe OOHapyKEHHE YriiepoJa W BOJOpOJa B
OPraHMYECKUX BEIECTBAaX, MOJYYCHHE HTHICHA W U3YyYEHHUE €ro CBOMCTB, O3HAKOMIICHHE C KOJUICKLIUSAMU
«Heptp» m «Yroms», ¢ oOpa3namu IJIacCTMacc, KaydyKOB M PE3MHBI, MOJICIIMPOBAHHE MOJIEKYJ
YTI€BOAOPOJOB U FAJIOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xamme oprannyecKue COeIHHEHHUS.

[IpenensHble onHOaTOMHbIE cHUpPTH. CTpoeHHE MOJEKYNl (Ha NpUMepe METAaHOJIAa W 3TaHOoJA).
I'omonoruueckuil psa, obmas ¢opmyna, H30MepUs, HOMEHKJIATypa U Kiaccupukanus. dusnueckue
CBOMCTBA IPENEIbHBIX OJHOATOMHBIX CIMPTOB. BoOIOpoAHBIE CBS3M MEXAY MOJIEKYJaMH CIIMPTOB.
XUMHYECKUE CBOWCTBA: pPEAaKUMM 3aMELEHUs, JEeruiaparalud, OKHUCIEHHUS, B3aUMOJCHCTBUE C
OPraHMYECKMMH M HEOPraHM4YeCKMMM KucioTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CIIMPTHI.
JlelicTBUE 3TaHOJIA U METAHOJIA HAa OpraHu3M 4ejoBeka. CrocoObl MoTydeHHs M IPUMEHEHHEe 0THOATOMHBIX
CIIUPTOB.

IIpocTsle 3¢upbl, HoMeHKIaTypa 1 u3omepus. OcoOeHHOCTH (PU3NYECKUX U XMMUYECKUX CBOMCTB.

MHOroaToMHBIE CHOUPTHI — OJTWICHIVIMKOJIb WM IiuUEpUH. DU3NYECKME M XUMHUYECKHE CBOMCTBA:
peakuuu 3aMEIlEeHUs, B3aUMOJICHCTBUE C OPraHNYECKMMH U HEOPraHWYECKMMM KHUCIIOTaMH, KaueCTBEHHas
peaknys Ha MHOTOaTOMHbIE cUpThL. [IpencTaBieHre o MexaHn3Me peakiuil HyKi1eo(QUuiIbHOTO 3aMelleHusl.
JlelicTBue Ha opraHusM yesnoBeka. CrocoObl NOTy4YeHHUs M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@enos.  CTpoeHHE MOJEKYNbl, B3aUMHOE BIHUSHHE T'HIPOKCOTPYNIBI M OEH30JBHOTO sjpa.
dusnueckue cBoiictBa GeHosa. OCOOEHHOCTH XUMHUYECKUX CBOUCTB (peHosa. KauecTBeHHbIE peakuuu Ha
¢enon. ToxcuuHocTh (eHona. CrocoObl ModydyeHUs U npuMeHeHue ¢eHona. DenondopmanbaeruaHas
cMoJIa.

KapOoHubHBIE COEAMHEHUS — alTbAETH/IbI U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHUIBHOM IPYIIIBI.
I"'oMosnoruueckue psijibl aIbAETHI0B U KETOHOB, 0011as ¢popmyna, u3oMepus U HOMeHKIatypa. dusndeckue



CBOMCTBA aJIBJICTUIOB U KETOHOB. XUMHUYECKUE CBOMCTBA AJIbACTHIOB U KETOHOB: PEAKIMH MPUCO CANHECHUS.
OxucieHue anpJerujoB, KaueCTBEHHbIE peakUMM Ha aiupaerujpl. CrocoObl NOJYy4EHHMs] U NPUMEHEHHE
QJIbJIETUJI0B U KETOHOB.

OnHOOCHOBHBIE TIpeAeIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS MOJIEKYT KapOOHOBBIX
KACIOT. M3oMmepus m HOMeHKiarypa. Pusndeckue CBOMCTBA OJHOOCHOBHBIX TNPEACIbHBIX KapOOHOBBIX
KUCIOT. BoopoiHbIe CBSI3M MEXy MOJEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKHAE CBOMCTBA: KUCIOTHBIC
CBOMCTBa, peakuus >3TepUPUKANHN, PEAKLIUU C YYaCTUEM YIJIEBOJOPOAHOro paaukana. OcoOeHHOCTU
CBOMCTB MypaBbUHOW KuCHOTHL. [loHSTHE O MPOU3BOIHBIX KapOOHOBBIX KHCIOT — CJOKHBIX 3(PHUpax.
Muoroo6pasue kKapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HETPENEIbHBIX M apOMATUIECKUX KapOOHOBBIX
KHCJIOT, JAUKapOOHOBBIX KHCIOT, THAPOKCUKapOOHOBBIX KHUCIOT. IlpeacraBuTenu BBICIIMX KapOOHOBBIX
KHUCJIOT: CTE€apUHOBasl, MaJbMUTHUHOBAs, OJIEUHOBAs, JUHONE6As, JUHONEHO08as KUCIOThL. (CrocoObl
MIOJIy4YEHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxnble 3¢upbl. ['oMmonornueckuit psg, oduas Gopmyna, uzomepus U HoMeHKIaTypa. dusznueckue
Y XMMUYECKHE CBOMCTBA: THPOJIN3 B KUCIION U IIEIOYHOU Cpeae.

Kupsl. Ctpoenue, puznueckue U XUMHUUYECKUE CBOMCTBA YKUPOB: THIPOJIU3 B KUCION U IIETOYHOU
cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COAEPIKALIUX OCTATKM HEMPEJENIbHBIX >KUPHBIX KHUCIOT. JKHUpBI B
MIPUPOJIE.

MBpBUT4 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHUE.

OOmas xapakrepucThka yriaeBoaoB. Kmaccudukanus yrieBonoB (MOHO-, AM- U TOJHCAXapUIbl).
MoHocaxapuapl: TJI0K03a, (pyKTo3a, Tajakro3a, pubo3a, ae30kcupubo3a. Du3nyeckue CBOMCTBA H
HaxoxaeHue B npupoje. otocuHTe3. XUMUYeCKHe CBOMCTBA ITFOKO3bI: PEAKIIMH C YYaCTHEM CIUPTOBBIX U
aNbJIETUIHON TPYNI, CIUPTOBOE M MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHHe IIIOKO3bl, €€ 3HaueHue B
KU3HENESATeNIbHOCTH opraHu3Mma. Jlucaxapunpl: caxaposa, MajibTo3a M JIakTo3a. BoccraHaBiuBarouiye u
HEBOCCTaHaBIIMBAIOIIME JIucaxapuabl. I'uaponus aucaxapunoB. HaxoxkaeHue B mpupoje U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TIMKOTeH M ILeunono3a. CTpoeHre MakKpoMOJIeKyd Kpaxmalla, TNIMKOTeHa U
1eJUTI0J103bl. DU3NYECKUE CBOMCTBA Kpaxmasa U LEeJUTI0I03bl. XMMHUYECKHUE CBOMCTBA KpaxMalia: TUIPOJIN3,
KayeCTBEHHasl peakuus ¢ HOoAO0M. XUMHUYECKHE CBOMCTBA IEIUIIOJIO3BI: THJPOJIN3, MNOJIydeHHEe 3(UpOB
nesutrono3el. [ToHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

OKCIepUMEHTAIIbHBIE METOJIbl M3YYEHMs BELIECTB U MX MPEBPALICHUN: PaCTBOPUMOCTD Pa3IMYHbIX
CIIMPTOB B BOJE, B3aUMOJEHMCTBUE 3TaHOJA C HATPUEM, OKHCIEHHE STHJIOBOIO CHUpPTa B albAErH] Ha
packanéHHOM MEJHOM NPOBOJIOKE, OKMCIEHHE JTHIOBOTO CHHMpPTa JAUXPOMATOM Kaiusl (BO3MOXKHO
UCIOJb30BAHUE  BHUIEOMATEPHUATIOB), KAUECTBEHHBIE pEAKIMM Ha  aJpAeruapl (¢ THIPOKCHIOM
muammuHcepeopa(l) u ruapokcunom meau(Il)), peakmus raunepuna ¢ ruapokcuom menu(Il), xumuaeckue
CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJEHCTBHE pacTBOpa It0Ko3bl ¢ ruapokcuaoMm menu(Il),
B3aMMO/ICHCTBHE KpaxMala ¢ HOJIOM, PELICHUE IKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMaM «CHoupThl U (HEeHOIBI»,
«Kap6oHoBble KHCIOThI. ClI0KHBIE PUPBD».

A3oTcoaepKalue OpraHnyecKue coeJMHeHHusl.

AMHMHBI — OpraHudeckue Ipou3BOAHbIE aMMuaka. Kiaccupukanuss aMUHOB: anudaruyeckue Hu
apoMaTH4ecKue; NepBUYHbIe, BTOPUUHbIE U TpeTuuHble. CTpoeHue MoJieKynl, olmas Gopmyia, U30MepHs,
HOMEHKJIaTypa M (u3MYeCKHe CBOHCTBA. XMMHUYECKOE CBOMCTBa anu(aTHYeCKUX aMHHOB: OCHOBHBIE
CBOMCTBA, AaJKWIMPOBAHUE, B3aMMOJCUCTBHE IEPBUYHBIX AaMHMHOB C a30TUCTON kucinoroil. Comnu
AJIKUIIAMMOHMSL.

AHMIUH — IpeACTaBUTENb aMMHOB apomaThyeckoro psaa. CtpoeHue aHuinmHa. B3aumHoe BiusHHE
IpyII aTOMOB B MOJIeKyJe aHMInHA. OCOOEHHOCTH XMMHUYECKIX CBOMCTB aHMIMHA. KauecTBeHHbIE peakIiuu
Ha aHWIMH. CrnocoObl NOJy4eHUs U TpuMeHeHue anudaTuueckux amMuHOB. [lonmydyeHue aHuiIuHa U3
HUTpoOEH3011a.

AmuHokucnotsl. Homenkinarypa u uzomepus. OTnenbHbIe MPEACTABUTEIN 0.-aMUHOKHCIIOT: TJIMIIMH,
ananuH. Pdusnyeckue CBOICTBA aMUHOKHMCIOT. XHMUYECKHE CBOICTBA aMHUHOKHCIOT Kak aM(oTepHbIX



OpPraHUYeCKUX COCIMHEHHH, PeaKlus MOJMKOHICHCAIIMN, 00pa3oBaHue MENTUIHOMN CBs3u. buonornuyeckoe
3HaYeHHEe aMMHOKHUCIIOT. CUHTE3 U TUAPOJIU3 TIETITHIOB.

benku xak mnpupoanblie mosmmepsl. [lepBuuHas, BTOpHUYHAsT M TPETUYHAs CTPYKTypa OEJIKOB.
XUMUYECKHe CBOMCTBA OEITKOB: TUAPOIIN3, ICHATYPAIHsl, KAYeCTBEHHbIE PEAKIIUU Ha OCIKH.

DKCcIepUMEHTAIbHBIE METO/IbI MU3YUEHHs BEIECTB M X IMPEBPAIICHUI: pacTBOpeHHE OENKOB B BOJE,
JeHaTypanus OeKOB NpPU HarpeBaHWH, IIBETHBIC PEAKLUUU Ha OCNIKU, PEUICHHE HKCIIEPUMEHTAIbHBIX 3a/1a4
10 TeMaM «A30TCOJIepKAIUEe OPraHMYECKHE COSTMHEHU» U «Pacro3HaBaHne OpraHMyecKiX COSAUHEHHIT.

BbicokoMoJieKyIApHbIE COeNHEHMS.

OcCHOBHBIEC TIOHATHS XHMHUHU BBICOKOMOJICKYIISIPHBIX COCIHHEHUI: MOHOMED, MOJIMMEP, CTPYKTYpHOE
3B€HO, CTENEHb [OJMMEpPU3aLUU, CpenHsAs MoJieKylaspHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COCTUHEHNUN — MOJTUMEPHU3AIHS U TIOJTHKOHICHCAITHSL.

[Tomumepnsie marepuansl. [lmactmacchl  (NMOJMMATHIICH, TOJMIPONHICH, TOJMBHHUIXJIOPUI,
MOJINCTUPOJ, TNOJUMETHJIMETAaKpWJaT, [OJIMKapOOHAThl, MONMATUIEHTepedTanar). YTWIM3auus U
nepepaboTKa MacTUKa.

DnacToMepsl: HATypaJbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJaMeHOBBIH, XJIOPOTPEHOBBIH,
M30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KapOH | JIABCaH).

[Tonumepsl crnenuasbHOTO Ha3HayeHHs (Te(JIOH, KeBJap, AJIEKTPONPOBOJAIINE MOJUMEPHI,
OuopasziaraeMble MOJIUMEPHI).

DKcrepuMEHTaTbHBIE METOBI M3YYSHHS BEIIECTB M MX IMPEBpAIICHUI: 03HAKOMIJICHHE ¢ 00Opa3iamu
MIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJJACTMAcC, Kay4yKOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3aad I10
teMe «Pacro3HaBaHue MmiacTMace U BOJOKOHY.

PacuérHpie 3amaun.

Haxoxnaenue MonekymsipHoi (opMyIibl OpraHMYECKOTr0 COETUHEHHS TI0 MAaCCOBBIM JIOJISIM AJIEMEHTOB,
BXOJIMIIMX B €r0 COCTaB, HAXOXKJICHHE MOJIEKYISIPHON (POpPMYINbI OpPraHM4YEeCKOro COEOUHEHHs MO Macce
(00BEMY) TIPOJYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB pPEAKIMH W/HIN
UCXOJHBIX BEIECTB, YCTAHOBJICHHE CTPYKTYpHOHl (OPMYNBI OpPraHUYECKOTO BELIECTBA HA OCHOBE €ro
XMMHYECKUX CBOMCTB WM CHOCOOOB MOJy4YEHHS, OIpPEAEiICHHE [OJIM BbIXOJa MPOJAYKTa pPEeakluu OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanmsi MeXNpeaMETHBIX CBA3€d IPU  U3YYEHUHM oOpraHudyecko xumuu B 10 Kkiacce
OCYILIECTBJISICTCSl Yepe3 HCMOJb30BaHUE KaK OOIIMX EeCTeCTBEHHO-HAyYHBIX MOHATUN, TaK M IOHSTHH,
MPUHSATHIX B OT/AEIBHBIX MPEIMETaX €CTeCTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHUS: SBJICHHUE, HAYYHbIN (DaKT, TUIIOTE3a, TEOpHs, 3aKOH, aHAIIU3,
CUHTE3, Kiaccu(uKaus, HabltoIeHUE, U3MEPEHUE, SKCTIEPUMEHT, MOAEIb, MOICTIUPOBAHHE.

®duzuka: MaTepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKyja, HSHEPreTHYECKUl ypPOBEHbD,
BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIlecTBa, (PU3NYECKHE BEIUYUHBI, €AUHULIBI U3MEPEHHUS,
CKOPOCTb, SHEPTrus, Macca.

buonorus: kierka, opraHusM, 9JKocucteMa, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TeTepoTpOHBII TUIT MUTaHUs, OpoKeHUE, POTOCUHTE3, IbIXaHUE, OCNKH, YTIEBOIbI, JKUPBI,
HYKJIEHHOBBIE KUCIIOTHI, (JEPMEHTHI.

I'eorpadusi: monesHple UCKOTIaEMBbIE, TOTUIHBO.

TexHosorus: muIIeBble MPOAYKThI, OCHOBBI PAIIHIOHATIHFHOTO MMUTAHUS, MOIOIIHE CPEACTBA, MaTePHAIIBI
13 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUSA



Teopernyeckue 0CHOBbI XMUMHHU.

AtoMm. CocTaB aTOMHBIX fjep. XUMHUYECKHH 3meMeHT. M3oTonbl. CTpoeHHEe 3IIEKTPOHHBIX 000JI0YeK
aTOMOB, KBaHTOBBIC YMCJIAa. DHEPreTUUECKUE YPOBHU U MOIYypOBHU. ATOMHBIC opOuTanu. Krnaccudukarus
XUMUYECKUX 3JIEMEHTOB (s-, P-, d-, f-amementsl). PacnpesencHue 37IeKTPOHOB 1O aTOMHBIM OPOUTAIISM.
DNEeKTPOHHBIE KOHQUTYpAllMM AaTOMOB 3JEMEHTOB IIEPBOrO—4ETBEPTOrO TMEPHOJOB B OCHOBHOM U
BO30Y)KIEHHOM COCTOSIHUH, SJICKTPOHHBIC KOH(UTYPALIUU HOHOB. DIEKTPOOTPUIIATEIIBHOCTD.

[lepuoauueckuii 3akoH u [lepuoauueckas cucrema xumudeckux anementoB J.1. Menneneesa. CBsizb
MEPUOIMYECKOTO 3aKoHa W llepmoandeckor CHUCTEMbl XMMHYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOpHEM
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHYECKHX DJIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX M CJIOKHBIX BEIIECTB MO TIpynnamM M IepuojaM. 3HadyeHue Mnepuojaudeckoro 3axkoHa JI.M.
Menneneena.

Xumuyeckasi CB3b. BUabl XUMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAS, METaUIMYeCKasi. MeXaHU3Mbl
0o0pa3oBaHUsl KOBAJEHTHOM CBSA3M: OOMEHHBIH U JIOHOPHO-AaKLENTOPHBIM. DHEpruss M JUIMHA CBA3H.
[TosspHOCTH, HAIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJEHTHOW CBsI3U. KpaTHble cBsi3u. BonopoiHas CBA3b.
MexxMoNeKyJISIpHbIE B3aUMOICHCTBUA.

BasieHTHOCTD M BaJ€eHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b AJIEKTPOHHOU CTPYKTYpPHI MOJIEKYJ C HMX
TEOMETPUUECKUM CTpOEHHEM (Ha TPUMEPE COEAMHEHHI JIEMEHTOB BTOPOTO TIEPUOIA).

[IpencraBnenue 0 KOMIUJIEKCHBIX COCTMHEHHUSIX. CocraB KOMILUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeb, JUTaH Ibl. 3HAYCHHE KOMILIEKCHBIX coenuHeHud. [loHaTHe 0 KOOpIMHAIMOHHOMN
XUMUH.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. THIBI KPUCTATUIMYECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEILIECTB.

[Tonarne o nucnepcHbIX cuctemax. MctunHbie pactBopsl. [IpencraBiieHne 0 KOJUIOMIHBIX pacTBOpax.
CriocoObl  BBIpaKEHHUSI KOHIIEHTpPAIMM pacTBOPOB: MaccoBas [OJisi BEUIeCTBAa B pacTBOpE, MOJspHas
KOHIIeHTpauys. HacblieHHbIe 1 HEHACHIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamoruaparsl.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHWYECKHX BeIlecTB. TpHBHANbHBIC HAa3BaHUS OTIEIbHBIX
MPEACTABUTENEH HEOPraHUYECKNUX BELIECTB.

Knaccudukanus XUMHUYECKHX peakuii B HEOPraHWYECKOW ¥ OPraHMYecKOW XWMHHU. 3aKOH
COXpaHEHUs MAacChl BELIECTB; 3aKOH COXPAHEHUs WM NPEBPAILECHUS SHEPIUU NPU XUMHYECKUX PEaKLUAX.
TemnoBsie 3¢ dexThl Xumudyecknx peaxkiuii. TepMoxuMuueckue ypaBHEeHHUS.

CKOpoCTh XMMHUYECKOW peakuuu, €€ 3aBHCHUMOCTh OT pa3Iu4HbIX (QakTopoB. l'oMOreHHbIe U
reTeporeHHble peakiuu. Katanus u karanus3aTopsl.

OOpatumble u HeoOpaTuMble peakiuu. XHUMHUYecKoe paBHOBecue. KoHcTaHTa XUMHYECKOIO
paBHOBecHs. DakTOphl, BIMAIONIME HA MOJIOKEHHME XMMHYECKOTO PaBHOBECHUsS: TEMIIEparypa, AaBICHUE U
KOHIICHTPALIMU BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunuun Jle [larense.

DnexTponuTHueckas aucconnanus. CuibHble U crnadbie nekTpoautsl. CTenens aucconuanuu. Cpena
BOJHBIX PAcTBOPOB: KHCIOTHAs, HEHTpaibHas, mienouHas. Bomopomuelii mokaszatens (pH) pactBopa.
I'uaponus coseid. Peakiuu mOHHOTO 0OMeEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakunu. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIIb.
[Ipoueccel OKHCIIEHMSS W BOCCTAaHOBJIEHHUs. BakHeWIne OKHUCIHUTENIM W BOCCTAaHOBUTENU. Meron
AIIEKTPOHHOTO OaslaHca. DNEKTPOJIU3 PACTBOPOB U PACILIIABOB BEIIECTB.

DKCIEepUMEHTAIbHBIE METOJIbl M3YYEHHUsI BELIECTB M HX IMPEBPAICHHI: pPa3oKeHUEe MepoKcuaa
BOJIOPOJIA B NPHUCYTCTBUU KaTajlM3aTOpPa, MOJEIHU KPUCTAUIMYECKUX PELIETOK, MPOBEACHUE PEAKLIMMI
HOHHOTO OOMEHa, ONpEeIeNeHne Cpelbl PACTBOPOB C TOMOIIBID HHIAWUKATOPOB, H3YUEHHE BIIHSHUS
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH U TIOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.

Heopranuueckast xumus.

[Tomoxenne nHemeramnoB B [lepuoanueckoit cucreme xumuueckux snemeHToB .M. MennaeneeBa u
OCOOCHHOCTH CTpOECHHsI MX aTOMOB. Du3nyeckue CBOWCTBA HEMETAIUIOB. AJIOTPONHs HEMETalioB (Ha
puMepe KUCIopoia, cepsl, hocdopa u yriaeposa).



Bonopoa. [lonyyenue, puznyeckne 1 XUMHUECKUE CBOWCTBA: PEAKLIMU C METAJUIAMU U HEMETaJJIaMH,
BOCCTaHOBHUTEIIbHBIE CBOMCTBA. ['nipuabl. TOIUIMBHBIE 3JIEMEHTBI.

I'anorensl. Haxoxaenue B mpupoje, CocoObl MOJydeHHs, (PU3MUECKHE M XUMUYECKHE CBOMCTBA.
lNasnioreHoBomopoibl. BakHeline KUCIOPOACOJCpKALME COCIUHEHUS TajloreHoB. JlaGoparophubie u
IIPOMBIIIJIEHHBIE CIIOCOOBI MOJIY4YEeHHUs rajoreHoB. IIpruMeHeHne rajJoreHoB U uX COeAMHEH M.

Kucnopon, ozon. JlabopaTtopHble U MPOMBILIUIEHHBIE CIOCOOBI MOTy4eHHs Kuciopoaa. Pusndeckue u
XMUMHMUYECKHE CBOMCTBA U IPUMEHEHHUE KUCI0PO1a U 030HA. OKCHU/IbI U IEPOKCHIBI.

Cepa. HaxoxneHwe B NpUpOIE, CIIOCOOBI MOJNydeHUs, (U3MYSCKUE W XUMUYCCKUE CBOWMCTBA.
Cepoojopon, cynbdumsl. Oxenn cepsi(IV), okcua cepbi(VI). CepHucras u cepHass KUCIOTHI U UX COJIH.
OcoGeHHOCTH CBOWCTB CEpHOM KUCIOTHL. [IpruMeHeHne cepsl u e€ CoeMHEHUI.

A30T1. HaxoxeHue B pupo/ie, CiocOObI MOIydeHUs, PU3HUECKIEe U XUMHUYECKHE CBOMCTBA. AMMHMAK,
HUTpUAbL. OKCHAbl a30Ta. A30THCTas W a30THasE KUCIOTHI M WX coiii. OCOOCHHOCTH CBOMCTB a30THOM
KHUCIIOTHI. [IpuMeHenue a3ora u ero coequHeHui. A30THBIE YA0OpEHUSI.

®dochop. Haxoxaenue B mpupoje, CHocoObl TMOJydeHHs, (PU3NUECKHE U XUMUYECKHE CBOMCTBA.
®ochuast u pochun. Oxcuasr pocdopa, dbochopHas kucinora u e€ conu. [Ipumenenue docdopa u ero
coenuHeHui. @ocpopHbie y10OpeHus.

VYrinepoa, HaxoxJeHue B mpupone. AJOoTponHbie Moaudukanuu. DU3HMYECKHE W XUMUYECKUE
CBOMCTBA TMPOCTHIX BEMIECTB, oOpa3oBaHHBIX yriepoaoM. Oxcua yraepona(ll), oxcun yraepoma(lV),
yrojibHas KUCIoTa M e€ coyu. AKTHBUPOBAaHHBIA Yroib, aacopOuus. dysiepeHsl, rpadeH, yriiepoJHble
HaHOTPYOKH. [I[puMeHeHne MpOCTHIX BEMIECTB, 00Pa30BaHHBIX YTIEPOIOM, U €T0 COCTUHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MoiyuyeHusi, GU3NYECKUe M XUMHYECKHE CBOICTBA.
Oxcup kpeMuusa(IV), kxpemHueBast KucioTa, CUIMKaThl. [IppuMeHeHne kpeMHus U ero coequHeHuin. CTexno,
€ro MoJy4eHHe, BUJIbI CTEKJIA.

[Tonoxxenne MeraminoB B Ileproaudeckoit cucteMe XUMHUUYECKUX IeMEHTOB. OCOOCHHOCTH CTPOESHUS
ANIEKTPOHHBIX 000JI04eK aToMoB MeTawioB. OOmme ¢usnueckue cBoiicTBa MeramioB. [IpuMenenue
METaJJIOB B ObITY U TexHUKe. CIIaBbl METaIJIOB.

DNEeKTPOXUMHUYECKUN PpsAl  HampsoKeHWd MeTaioB. OOmme crmocoObl  MOJYYeHHS METaIIOB:
TUAPOMETAJUTYPIHsi, MUPOMETAITYprusi, 3neKkTpomeTayprus. [lonstue o koppo3un metamioB. CrocoObl
3aIUTHI OT KOPPO3UHU.

O6mras xapaktepuctuka MetauioB [A-rpynmsl [leproaudyeckoit CUCTEMBI XUMHYECKUX 3JIEMEHTOB.
Hatpuii u kanuit: nonydyenue, pusnueckue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE IMPOCTHIX BEIIECTB U HX
COEIUHEHU.

O6mras xapakrepuctrka MetamioB [[A-rpynmsl [leproanueckoid CHCTEMb XUMHUUYECKHUX DJIEMEHTOB.
Marnuii 1 KanbUui: nonydeHue, GuU3NUecKue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
ux coenHeHu. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTPaHEeHHUS.

ANIOMUHMIL: TTONTydeHue, (GrU3nuecKue U XMMUYECKHUEe CBOMCTBA, MPUMEHEHHUE MPOCTOTO BELIECTBA U
ero coeauHeHuil. AmdoTepHbIe CBOICTBAa OKCHIAa M THAPOKCHAA AITIOMHHHS, THIPOKCOKOMIUIEKCHI
AIFOMUHHUSL.

OO6mas xapakrepucTuka MeTaioB mnobOounbix noarpynn (b-rpymm) Ilepuoanueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB.

dusnueckue U XMMHUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. Okeuapl U ruapokeusl xpoma(Il),
xpoma(Ill) u xpoma(VI). Xpomatsl 1 TuXpoMaThl, UX OKUCIUTENIbHbIE CBOMCTBA. [loyueHre u npuMeHeHue
Xpoma.

@u3nyeckue M XMMUYECKHE CBOMCTBA MapraHiia M €ro coeIuHeHWi. BakHelinmme coeauHEHHs
mapranua(ll), mapranna(IV), mapranna(VI) u mapranma(VII). Ilepmanranar kanusi, ero OKUCIHTEIbHBIC
CBOMCTBA.

Du3NYeCKUEe U XUMUYECKHE CBOMCTBA JKe€jle3a U €ro coenuHeHuid. OKCHIbL, TUAPOKCHUIBI U COJIU
xene3za(Il) u xenesa(Ill). [TonyueHue u mpUMeHEHHE KeJe3a U €ro CIIJIaBOB.



Du3nYeCKUe U XUMHYECKHE CBOMCTBA MeIH U €€ coearHeHni. [lonyyenne u npuMeHeHne MeIu U €€
COCIMHECHUM.

[unk: nomydenue, ¢U3MUECKUE W XUMHUYECKHE CBOWCTBA. AMDOTEpHBIE CBOWCTBA OKCHIA U
TUAPOKCH/IA IMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [[puMeHeHne IMHKa U €ro COeAMHEHUM.

OKCIIepUMEHTAILHBIE METOJbI HM3y4CHHsI BEIIECTB W WX MPEBpAllCHU: H3y4YeHHE O00pasioB
HEMETaJNIOB, TOpeHHe cepbl, (ochopa, xeneza, MarHus B KUCIOPOJE, U3ydeHHE KOJUICKIMH «MeTamibl 1
CIUIaBb», B3aMMOJEHCTBUE WICJIOYHBIX M UIEJIOYHO3EMEIbHBIX METANIOB C BOAOM (BO3MOXHO
HCI0JIb30BAHNE BHUIEOMATEPUAJIOB), B3aUMOJICICTBIE LIMHKA U JKeJle3a C PacTBOPAMM KUCJIOT U ILIEJIO0YEH,
KaueCTBCHHBIC pEAKI[MM Ha HEOPraHWYeCKHe AaHHOHBI, KaTHOH BOJOpPOJa M KAaTHOHBI METaJUIOB,
B3aMMOJICIICTBUE THUJIPOKCHUIOB AQIIOMUHUSA W IIMHKA C pPacTBOpaMU KHUCIOT U WIEJIOYEH, pelIeHue
IKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMaM «[amorensr»y, «Cepa u e€ coemuHEeHHs», «A30T U ochop U Ux
COCMHEHUS, «MeTaJuTbl TIIaBHBIX MMOATPYII, «MeTaibl MOOOYHBIX ITOTPYIIID).

XUMUA U )KU3Hb.

Ponp xumum B oOecrieyeHUH YCTOWYMBOTO Pa3BUTHS desioBeuecTBa. [loHsATHE O HAYYHBIX METOJax
MO3HAHUS W METOJOJIOTUM HAyYyHOTO HccienaoBaHus. HaydHple TPUHIUIBI OpraHu3alid XUMHUYECKOTO
npon3Bo/icTBA. [IpomblIlyieHHBIE CMIOCOOBI MOMYYEHUS BAaXKHEHITMX BEIIECTB (Ha MPUMEpPE MPOM3BOJICTBA
aMMHuaKa, CepHOM KHCIOThI, MeTaHoJia). [IpoMbllieHHbIE CHOCOOBI IMOJYYEHUS METAIJIOB U CIUIABOB.
XUMHYeCKOe 3arpsi3HEHHE OKpyKarolled cpeapl M ero mnocneactsus. Ponp xumum B oOecnedeHuu
SHEpPreTHYECcKON OEe30MacHOCTH.

XuMus M 310poBbe yenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia MCHoib30BaHUs JIEKAPCTBEHHBIX
npenapatoB. Pojb XuMuM B pa3BUTHH MEIUIIMHEI.

XWUMHS MHIIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE 100aBku. Ponbh xumMun B oOecriedyeHun MHIIEeBON
0€30MacCHOCTH.

KocMmernueckue u napdromepnsie cpeacta. beitoas xumus. [IpaBuna 6e30MacHOrO MCTOIb30BaAHUS
npenapaToB OBITOBOM XUMUHU B TIOBCETHEBHON KU3HH.

XUMHS B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIC MaTeprabl (IIEMEHT, OETOH).

XUMHS B CENBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIC YI0OPSHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpackH, CTEKJIO, KepaMuka. Marepuansl Ui
anekTpoHuKU. HanoTexHonoruu.

Pacuérnbie 3amaum.

Pacuérbl: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BELIECTB, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaxkiuu, ecid OJHO W3 BEIIeCTB HMMEeT MpHMecH, Macchl (00bEMa, KOJIMYecTBa BEIIECTBA) IMPOIYKTa
peaklMu, eciii OJHO U3 BEIIECTB JIaHO B BUJE PacTBOpA C ONPEAECIEHHOW MAaCCOBOM J0JIEl paCTBOPEHHOTO
BEILIECTBA, MAaCCOBOM JIOJIM M MOJIIPHOM KOHILIEHTPAllMU BELIECTBA B PacTBOpE, JOJIM BbIXOJA MPOAYKTa
peakUMu OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzamnus MexnpeaMeTHbIX CBsI3el MpU U3ydyeHUU oOlIell u Heopranudeckol xumuu B 11 kiacce
OCYILIECTBIISIETCSl Yepe3 HCMIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX MOHATUN, TaK M IOHSTHH,
MPUHATBHIX B OTAEJIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEeHHO-HAYUHbIE MMOHATHUS: SIBJICHHE, HAYYHBIN (akT, TUIIOTe3a, TeOpHs, 3aKOH, aHAIIU3,
CHUHTE3, KiIaccU(HKAIMs, TMEepUOJUYHOCTh, HAOMIOACHHE, HW3MEpEHHE, OKCIEPUMEHT, MOJEIb,
MO/JIETUPOBAHHUE.

®usnka: marTepusi, MUKPOMHUP, MAKPOMHpP, aTOM, ODJIEKTPOH, MHPOTOH, HEWUTPOH, HOH, HU30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl ypOBEHb, BEIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, UJICANTbHBIN ra3, (U3nuecKrue BeTHUNHBI, €IMHULIBI U3MEPEHUs, CKOPOCTh, YHEPT s, Macca.

buonorus: kierka, opraHusM, 3KocucreMma, Ouochepa, MeTabonmu3M, Makpo- U MHKPOIJIEMEHTHI,
OeNKH, KUPBI, YIIEBOJbI, HYKIEUHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB M TOTOK
SHEPTrUH B SKOCUCTEMAX.



I'eorpadusi: MuUHepabl, TOPHbIE TOPO/IBL, TIOJIE3HbIE HCKONIAeMbIe, TOILUIUBO, PECYPCHI.

TexHosorus::  XUMHYECKass  MPOMBIIIJIEHHOCTh,  METAJUIyprus, CTPOMUTEIbHBIE  MaTepHallbl,
CEJIbCKOXO35MCTBEHHOE IIPOU3BOJCTBO, IIUIIEBAs IIPOMBILUIEHHOCTb, (bapmaneBTHYECKAS
IIPOMBIIIJIEHHOCTh, IMPOM3BOJACTBO KOCMETHYECKMX IIpErnaparoB, IPOU3BOJCTBO KOHCTPYKI[MOHHBIX
MaTepHUasoB, dJEKTPOHHAS IPOMBIIUICHHOCTh, HAHOTEXHOJIOI U H.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeameTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouiero ooOpazoBaHuUs
BBIJICJICHBI CJICAYIOIIME COCTABIISIONINE: OCO3HAHNE O0YJaIONIUMUCS POCCUNCKON TPaXKIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBEIMU B O6III€CTBG nmpaBujIaMu W HOPMaMH IOBCACHUSA, HAIUYHC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOHN JESATENIbHOCTH O0yYaloINXCsl B MIPOLIECCEe peain3alun
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKArT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMuXCsl B MPOIIeCcCe peann3aiu
00pa30BaTeNIbHON J1eTEIbHOCTH, B TOM YUCIIE€ B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM NESATENHOCTH IIPU CO3AaHUU YUE€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
[P aHAJN3€ PA3JINYHbIX BUIOB yUeOHOM AeATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHUH;

YB@XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yNbTaT JIMTENbHBIX HAONIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M I[O3HABATEIbHBIX MOTHBOB B TOJYYEHHHU U TMOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSMH, H
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OIIEHMBATH CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJIbTYPhI 310POBbS:

MOHMMAHUS LIEHHOCTEH 310poBoro M Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYJIOBOU JIEATEIHLHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

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

5) Tpya10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
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 H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYIY, JIOIIM TPYJa U pe3yJbTataM TPYA0BOU JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

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

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHOM CPEIIbI;

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

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJIArOTPHUITHBIC YKOJOTUYECKHUE TIOCIEICTBHS MPEANPUHUMAECMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHHOM, KOMMYHUKATHBHON M COITMAIIBHOM MPAKTHUKE, CIOCOOHOCTH ¥ YMEHHUS aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
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 €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHOW NMBUIM3ALMU: B €&
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPreTHUeCKOM, TMHUIIeBOM H HKOJOTHYECKON O€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOJIh30BATh XUMUYECKHUE 3HAHUS IS peleHHs polieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauyuMble s (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUIUIMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepm{, BEIICCTBO,
SHEprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, MPHUHIUI, TUNO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOII0IeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHbIe  neiicTBHs  (TMO3HABAaTElIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIC), obecrieunBarome GopMupoBaHHE (PYHKIMOHAIBPHOW TI'pPaMOTHOCTH U
COLMABHOM KOMITETEHITHH 00yJarOIuXcs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HAHWsS W YHHBEpCAJbHbIC y4YeOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHUKE.

MeranpeaqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

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

OTIPEIeNIATh LN JeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JIOCTHXKCHHS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKkTepHble TMPU3HAKKM TOHATHI M YCTAaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BATH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYX ACHHsS (MHIYKTHBHBIC, IEIYKTHBHBIC, IO AaHAJIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

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

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B Ka4€CTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

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

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBOUYHble MocoOusi, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
nH(popmalry, He0OX0AUMOM /7S BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

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

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMmMbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTISITHOCTH.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTEHHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C npeseHTauI/Ieﬁ PE3YyIbTATOB MMO3HaBaTEIbHOM ACATCIIbBHOCTH, ITOJIYUYCHHBIX
CaMOCTOATCIIbHO HWJIMKX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTB BBIBOZbI IIO PE3YyJIbTaTaM HpOBCI[éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHbIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
omnpezenss €€ LUenu U 3aJa4d, KOHTPOJIUPOBATh U IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO MX PEIICHUs ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHHOCTH HAa OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS NMPOrPAMMBI IO XMMHUHU Ha Yri1yOJIEHHOM ypOBHE Ha
YpPOBHE CpeIHero oOiiero oOpa3oBaHUs BKIIOUAIOT CrelupUYecKue I yueOHOTro mpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI M CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpPETAlMU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO IOJTYYCHUIO HOBOT'O 3HAHHA W IMPUMCHCHHIO
3HaHUN B Pa3IMnYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ XuMHer. B mporpamMme 1o XUMHUH HNPEAMETHBIC PE3YIbTAaThl MPEACTABIICHBI 1O
rojgaM U3y4dCHUA.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKaroT:

cOpPMUPOBAHHOCTh MPEACTaBICHUI: O MECTe W 3HAUEHUHM OPTraHMYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ POJM B 0OECIIeUeHUU YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA B
perieHur MmMpooOJIeM SKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTUH
MEIUINHBI, CO3JaHMM HOBBIX MaTEpHaloOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
PaIMOHAIBLHOTO MPHUPOJOTIONB30BaHuUs, B (DOPMUPOBAHIMN MHUPOBO33PEHUS U OOILIEH KYyIbTYphI
YelioBeKa, a TaKkKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpere;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHas 00ojouka atoma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKass CBsI3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIM O0O0BEM, YIIIEpOJIHBIA CKeJeT,
GyHKIMOHATBHAS TPYIIMA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIeTHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30Mepbl, TOMOJIOTHUECKUN PpsAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHUYECKUEe COCTUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuit 3akoH J[. V. MeHneneeBa, Teopusi CTPOCHHUS
oprannyeckux BemiecTB A. M. byriepoBa, 3akoH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHHs U TPEBpAIICHUS OJHEPrUM TPH XUMHUYECKUX PEeaKlHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHU, JIEKAIME€ B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpEaKIUH, TEPMOJUHAMUUYECKMX UM KHHETUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUS, O B3aMMHOM BIHUSHHHM aTOMOB U TPYIIIl aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H
Me3oMepHbIi dQdexTrl, opueHTanThl | u Il poma); dakromornueckue CBEICHHSI O CBOICTBAX,
COCTaBe, MOJMyYeHUH U 0€30MaCHOM MCIOJb30BaHUH BAKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY



U IPaKTUYECKOM JEATEIbHOCTH YEJIOBEKa, OOLIMX HAYYHbIX MPUHLMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadoTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepHbIC MTPU3HAKU MMOHITHHN, YCTAHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IIOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISI COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYIT OPraHHYECKUX BEIIECTB;

COCTaBJIATh ypPaBHEHMS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI MOCPEACTBOM COCTaBJIEHUS  3JIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYeCKHWX BEIIEeCTB JUIsl WJUIIOCTpAluu HX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAAIEKHOCTh U3YYEHHBIX OpraHU4YeCKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K ONpeAeIEHHOMY KJaccy/Tpylie COelMHEHUH, 1aBaTh UM
Ha3BaHus Mo cuctemarnueckoit HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHbIE Ha3BaHUS
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHWYecKMX BEUIECTB (STWIJIEH, AaleTWJieH, TOJyodI,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanbiaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHWII, U30MPEH, XJIOPOTNIPEH, CTUPOJ U IpYyrue);

cOpPMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3U B OpPraHUYECKUX
COoeIMHEHUX (KOBaJICHTHAs U HOHHAS CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. bytiepoBa a1 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUN XapakKTepu3OBaThb COCTaB, CTpOeHHE, (UINYECKUEe U
XUMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTEIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJHCAXapuI0B),
WJUTFOCTPUPOBATh T'€HETHYECKYI) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHHUSI TMOATBEPXAAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpPaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb MCTOYHUKH YIJIEBOJOPOAHOTO CHIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUECKOE MPUMEHEHUE
MIPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOW 3HAHUH O ECTeCTBEHHO-HAyYHBIX METOJaxX
NO3HaHUSA — HAOJIONEHUM, H3MEPEHHH, MOJICIMPOBAHUH, OJKCIIEPUMEHTE (peaJlbHOM H
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIC OMNEPALMUA  MBICIUTEIHHOU
NEeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHCTEMaTHU3alllio, BBISBICHUE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3€W — JJI U3yUEHUs1 CBOMCTB BEIIECTB M XUMHUECKUX PEaKIIUiA;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIHIHOCTU MATCPHUAJIBHOIO CAWHCTBA MHPpA, HUCIIOJIB30BaTh CUCTCMHLIC 3HAHUA 110
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YpaBHEHUSAM XHMUYECKUX PEaKLIMH C HCIOJIb30BaHHMEM (PU3MUECKMX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOopMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBAThH, AHATM3UPOBATH U OIICHUBATH C TO3HIIHI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PELIEHUI TPOOJIEM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
YIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB W KUCJIOPOJCOJEPKAIIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIbTAThI DKCIICPUMCHTA, AHAJIM3UPOBATh ## OUCHHUBATH UX JOCTOBEPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAETEHHBIX
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: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalrio, nepepadaTbiBaTh €€ U UCIOJIB30BATH B COOTBETCTBHM C MOCTABJICHHON y4eOHOM
3aJ1avuen.

11 KJIACC

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

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBJICHUH TPUPOJIBI, O MECT€ U 3HAUEHUM XMMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHSA, B PELICHUU MPOOJIEM 3KOJIOTHYECKOH,
SHEPreTHYeCKOd W THUIIeBONW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  OSHEPrud, B  OOECMNEYEHHH  PAIMOHATBHOTO
MIPUPOIOTIONIBE30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UETOBEKa, a TAKKE
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPHUPOTHON CPEIE;

BIIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-



, p-, d-atomHbBIe OpOWTaNHM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHHS aTOMa, THOpHIH3arivs
aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCIICHUS, XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAsA),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKLus, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs JUCCOLMAlMs, CTENEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOW A(PPEKT XUMUYIECKON peaKIiH, CKOPOCTh XUMHYECKOU
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJUTUYECKOU
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAaHEHHUsI W MPEBPALICHUS SHEPTUU MPU XUMHYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHMS, JEKAIIME B OCHOBE MOHUMAHMUS MPUUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIE NPEACTABICHHS O CTPOCHHM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpax MW  JAUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYyYEHUH M O€30TIaCHOM HCIOJIb30BAaHUU
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJOBEKa,
00INX HAYYHBIX MMPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hOopMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIE MMPU3HAKHU MTOHSATHIA, YCTaHABINBAThH
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHHSI HCIIOJIH30BAaTh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BEIIECTB W YpPaBHEHHH XWMHYECKHX PEaKIMi, CHUCTEMAaTHUYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OT/EIHHBIX BEIIECTB;

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

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

c(hOpMUPOBAHHOCTh YMEHHH: KIACCH(UIIMPOBATH: HEOPraHWYECKHUE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakluu, H3MEHEHUIO CTENEHEH OKHUCIICHUS OJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa U JPYTHE); CaMOCTOATENBHO BBHIOMpPATh OCHOBAaHUSA W
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

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

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnneneeBa, UCIOJb3Yys MOHATUS «IHEPIETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOWTATM», «OCHOBHOE W BO30YKIEHHOE OSHEPreTHUECKHE COCTOSHHSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM U rpynnaM llepuonnueckoi cucremst . . Menzaeneesa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHHSI X dJIEKTPOHHBIX 000JI0YEK;



C(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHM4YECKUMHU BEIECTBAMU C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYITHOCTB: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHUS IEKTPOHHOIO OanaHca 3THUX PEAKIMM; peakluil HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHWH; peakuuit
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THIPOKCOKOMILIEKCOB LMHKA U
AIIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii ¢ y4E€TOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep HM3MEHEHUS CKOPOCTH
XMUMHMUYECKON peakliu B 3aBUCUMOCTU OT Pa3jMuYHBIX (DAKTOPOB, a TAK)KE XapakTep CMELEHUs
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLUH, JIeKAllhe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJY4YeHHUs] CEpHOW KHUCIOThI, aMMHUaka, OOIlMe HaydyHble MPUHIIUIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1IEJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHMYeCKHX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTD BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOIMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMs MPUMEHSTh 3TH 3HAHUS NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEIIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
HMMEIOIINX MECTO B MIPUPOJIE, MPAKTUUECKOM AESITEIIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTH YMEHUS ITPOBOIUTH PACUETHI: C UCIOIb30BAaHUEM MOHATUH «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJIIpHAsl KOHIIGHTPAIIMs»; Macchl BEIIecTBa WM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe WM 00BEMY OJJTHOTO M3 YUYACTBYIOIIMX B PEAKIMU
BEIIECTB; TEIJIOBOr0 3PQeKTa peakluu; 3HaUeHUs BOJOPOTHOTO MOKa3aTess 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 BEIECTBA MM JaHO B H30BITKE (MMEET MPHUMECH); JI0JIU
BBIXOJIa MPOJIyKTa PeaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
SKCIEPUMEHT (MPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHUE CPEelibl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YEeHHUE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKINH, pelIeHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» U «Hemeramib») ¢ coONMIOIEHUEM MPaBUI
6e30macHOro oOpalleHHsl C BeleCTBaMU U J1TabOpaTOpHBIM 00OpyZOBaHUEM, (OPMYIHUPOBATH
LeJb UCCIENOBaHMS, TMPEACTaBIATh B pa3IMyHONM (opMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHH: cOOII0aTh MpaBUiIa MOJIb30BAHUSA XUMUYECKOH MOCYI0N U
nabopaTOpHBIM 000pYZOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OTBITOB, HKOJOTHYECKH IeJIeco00pa3HOro
NOBEJICHUsT B OBITYy M TPYIOBOH JEATENBHOCTH B LEJISIX COXPAaHEHUs CBOErO 370POBbBS,
OKpYXKarollled IPUPOAHOU Cpefpl U JTOCTHKEHHS €€ YCTOMYMBOIO pasBUTHUSA, OCO3HABaTh



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

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uHOpMalMA B Pa3MYHBIX MCTOYHHUKAX (HaydyHas W ydeOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoi uH(popmarnuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaInIo, mepepadaTeiBaTh €€ W HCIIOJIH30BATh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.
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Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipeamer u 3HaUEHNE OPraHUYECKON
XUMMH, NIPEICTABICHIE O MHOI000pazuu
OPraHNYEeCKUX COCTMHEHUIN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO30OYK/IEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXHOCTH aTOMa yriepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3EH

Teopust cTpoeHHst OpraHu4eCcKUX
coenquuenuit A. M. bytneposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEUHEHNN

[IpencraBnenue o KiaccuPpuUKaI 1
cucremaruueckas Homenkiarypa (IUPAC)
OPraHUYECKUX BEILIECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dbopmya, HOMEHKJIATypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl osTyueHus: ¥ IpUMEHEeHUe
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOKCTB, CITOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenune pacu€rHpIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. CucreMarusanus 1 0000IIeHNE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKkTypHas U HUC-TpaHC-U30MepHs
aJIKCHOB

15

dusnyecKrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CrniocoObl mosTyyeHus U pUMEHEHHE

16
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme

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

18 oTnpe/iesieHue MOJIEKYIIpHON (GOpMYIIbI
OpraHMYEeCcKOro BellecTBa
AJNKaJIueHbI: CONPSHKEHHBIE,

19 W30JIMpOBaHHbIE, KyMYJIHPOBaHHbBIE.
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

21 CrniocoObl MosTyueHus U IpUMEHEHNE
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

29 (bopMyna, HOMEHKIATypa, MEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOWCTBA AIKMHOB

24 KauecTBeHHBIE pEAKIIMM HA TPOHUHYIO CBSI3b

o5 CrniocoObl nosTyyeHus U NpUMEHEHUe
AJIKHOB

26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO
XMMHMUYECKON PEaKINU

97 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110
TeEME

28 ApeHBbl: TOMOJIOTHYECKUH psif, oO11ast




dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOIiCTBa

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIICHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN

30 MIPUCOCTUHEHMS, OKUCIICHAE TOMOJIOTOB
OeH3o0I1a

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB
CTHpOJIa
Pemenune pacu€rHbIx 3a1a4 Ha

32 OTIpe/ieIeHNE MOJICKYIISIPHON (hOPMYITBI
OpPraHU4eCcKOro BELIECTBA

33 CrniocoObl nosTyueHus U NpUMEHEHNE
apeHoB

34 I'eneTnueckas cBsI3b MEXAY pa3IUUHBIMU
KJIaccaMU YIJIeBOI0POI0B
PacuéTsl 10 ypaBHEHUAM XUMUYECKUX

35 peaknuii. Cucremaruzaius u 00001eHne
3HaHUU IO TeMe

36 [Tpupousiii ra3. IlonytHsie HedTAHBIE
rassl

37 KameHnHbli1 yroJib v poIyKThl €r0
nepepaboTKH
HedT1b 1 ciocoOsl e€ nepepaboTKH.

38 [IpuMeHeHre TPOAYKTOB NEpepaboTKU

HeTH




39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijiieBoaopoaoB

40

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

41

JeicTBue menoyueit Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamus 1 0000IeHe 3HAHNUI 110
pazaeny "YrneBoaoposr"

43

KonTponbHas paborta no teme
"YrneBonopoisr"

44

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue CBOMCTBA

45

XHUMHUYECKUE CBOMCTBA MPEIECTbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MoTydeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

48

MHOroaroMHbI€ CIIUPTHI: ITUIICHIJIMKOJIb U
TJIMLEPUH, UX (PU3NYECKHE U XUMHUECKUE
CBOICTBa

49

CrniocoObl nosTyyeHHs U IpUMEHEHUe




MHOT'0Q@TOMHBIX CITUPTOB

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHE

50 .
cBoiicTBa. TOKCUYHOCTH (peHOTIA

51 XUMUYEeCcKUe CBOMCTBA (heHOJIa

59 CriocoObI osTyYeHHst U TPUMEHEHHE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 IKCMIEPUMEHTATBHBIX 33124 TI0 TEME
"CnupTtsl U (peHobI"

54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TEMe
AJBJIETHIBI ¥ KETOHBI: 3JICKTPOHHOE

55 CTpOEeHHUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbICTUIBI ¥ KETOHBI: (PH3HUECKUE
CBOWMCTBA; PEAKIMH MTPUCOCTUHCHHUS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

58 CriocoObI MoITyYeHHsI ajTbJICTHIOB U
KETOHOB
OIHOOCHOBHBIC ITPE/ICNIbHBIC KAPOOHOBBIC

59 KHCIIOTBI, 0COOGHHOCTH CTPOESHHS UX
MOJICKYJ

50 N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3uvecKure CBONCTBA

61 XUMHUYECKUE CBONCTBA MPEICITBHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

Oco0GeHHOCTH CBOMCTB MypaBbUHON
KUCIIOTBI. MHOr00Opasue KapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl MosTyueHus: ¥ IpUMEeHEeHue
KapOOHOBBIX KHUCIOT

66

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

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3aa4: [0 YPaBHEHUIO
XMUMHYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOM (OpMYJIIbl OPraHU4EeCKOro
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kucnoThl. CioxHbIe 23QuUphI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

71

Oco0GeHHOCTH CBOUCTB JKUPOB,
COJIEPIKAIUX OCTaTKU HETpeaeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpPOAEC

MpUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moroee aeicreue. Ilorsarue o

72 CUHTCTHYECKUX MOIOIIUX CPEICTBAX
(CMO)
I'eneTnyeckas CBSI3b YIIICBOJIOPOJIOB U

73 KHCIIOPOJICOACPIKAIMUX OPraHUICCKIX
BEIIECTB

72 Pacu€tel o ypaBHEHUSAM XUMHUYECKUX
peakuui

75 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
OO6mrast XxapaKTepuCTUKA YTIIEBOJIOB U

76 KJaccuukaius yrieBo10B (MOHO-, TU- U
TOJICaxapu bl )

77 Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HAXOXXJCHHUE B TIPUPOJIC

78 [TpumMeHeHwue TIIOKO3bI, €€ 3HAUCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJlbTo3a U

79 nakto3a. Haxoxaenue B mpupojie u
MPUMEHEHHE AUCAXaPUIOB
[Tonmmcaxapuapl: CTPOCHUE MaKPOMOJICKYT,

80 (bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 3aa4 Ha

OMPpCACIICHNUEC JOJIM BbIXOAa MMPOAYKTa




pCaknuuu 0T TCOPECTUICCKU BO3SMOXKHOI'O

83

Cucremarusanus u 00001IeHYE 3HAHUM IO
pasneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiiyue opraHudecKkue
coeMHeHUs"

85

AMuHBIL: K1accu(UKalus, CTpOeHUE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA alu(PaTUUECKUX
aMUHOB

87

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHUYECKUX CBOMCTB aHUJIMHA

88

CriocoObI ToNTydeHHsI 1 TPUMEHEHHE
anrpaTHIECKUX aMUHOB

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3ndecKue CBOMCTBA.
OTnenbHbIC MPEICTABUTENHN Ol
AMHHOKHUCIIOT

90

XuMudecKkre cBolicTBa AMHWHOKHUCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHrte3 n TruapoJn3 ICITuaoB

91

benku xak npupoaHble NOJIUMEPBHI;
CTPYKTYpbI O€JIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

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




94

[Ipaktuyeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A30TcoiepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Permenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TCME
"Pacrio3HaBaHre OpraHMYeCcKuX
coeqrueHuin”

96

KonTponsHas pabora no teme
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"

97

OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN 1
METOJBI UX CUHTE3a —II0JIMMEPU3ALNS U
ITOJINKOHJICHCALINS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTuKa

99

DJ1acToMEphI: HATypaJbHbIN
CUHTETHYECKUE KayuyKku. Pe3nna

100

Bomokna: HaTypaJlbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJ’II/IMGPI)I CrieuuaJibHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"Pacno3HaBaHue ILIACTMACC U BOJIOKOH"

102

O06o00611eHne U cUcTeMaTH3aIUs
M3Yy4EHHOI'0 MaTepHaa 1o TeMe
"BbICOKOMOJIEKYIISIPHBIE COETMHEHUS"




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakrireckue u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM 1
3JIeMEHT. M30TOIbI
) CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukarus XuMuaecknx 3J1eMeHTOB (s-, 1
p-, d-, f-amemenThI)
4 Pacnipenenenue >meKTpOHOB IO ATOMHBIM 1
opOuTasm
DNeKTpOHHBIC KOHPUTYpAITUTH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHHH
5 DIeKTpOHHBIC KOH(PUTYpAIIUU HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoanueckas
7 cHucTeMa XMMUYeCKuX 3jeMeHToB JI. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
3 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEUIECTB MO TPYITaM 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 BaJleHTHBIE BO3MOXHOCTHU
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 PEIIETOK 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

KonTtponsnas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukamus XuMHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMHUUYECKOM peakinu, e
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 PEaAKIIHH.
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. CrerneHn




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokaszarens (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. Ou3NYecKre CBONCTBA HEMETAIIOB

41 ANoTpomnus HEMETAUIOB (Ha puMepe

KHCIopoa, cepsl, pocdopa u yraepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUUYECKUE CBOMCTBA. ['Mapuabl
l"aymoreHsl: HAXOXKICHHUE B MPUPOJIC, 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 COCTUHEHUH
[IpakTnueckas padota Ne 4. Pemenue

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

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYECHHUSI,
(dbu3uvecKkue u XuMHU4eckue cBoiicta. 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 KUCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnHeHus"

A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPUJIbI

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. ®ocunpl 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 yrnepona(1l), Of(CI/II[ yraepoaa(IV),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHuii: HaxoeHue B IpUpoJie, CIOCOOBI

64 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemuusA(IV), kpeMHUEBast KMCIOTa,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €70 COCTUHEHUM.

06 CrexkJi0, €ro nojiyueHue, BUAbI CTEKIIA

67 Pemenue 3a1a4 pa3IuIHBIX 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 TEXHHUKE

73 CmuiaBsl MeTaioB. Koppo3ust Mmeramios

74 Pemenue 3aga4 pa3auyHbIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO0mas xapakTepucTuka MetamioB [A-
rpymnmnsl [lepuoauueckoit cucteMbl

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

77 OOas xapakTepucTuka MeTayuioB I1A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JIEMEHTOB. Maraui u

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

78

JX€ctkocTh BOBI M CIIOCOOBI €€ yCTpaHeHHUS

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

duzndeckne ¥ XMUMHYECKHE 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 pa3BuTus yenoBeuecTBa. [lonsTre 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 30POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

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

99 Kocmernueckue u napromepHble CpeIcTBa.

BbriToBag xumug




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 I10 102

[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 11 knmace/ Epemun B.B., Kyzemenko H.E., [lpoznos A.A., JIyaun B.B.; mox
penaxuueii Jlynuna B.B., OOmiecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «/IPODAY;

AxunonepHoe o6mectso «M3narenscTBo «lIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

pabouas nmporpamMma

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HOK






