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MNOACHUTEJBHASA 3AIINCKA

Pabouass mporpaMmmMa 1O XHUMHUHM Ha YPOBHE CpeIHEro o01ero o0pa3oBaHUs
pazpaborana Ha ocHoBe @enepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBannu B Poccuiickoit ®enepanuny», TpeOOBaHMI K pe3ynbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTeIbLHON MporpaMMbl cpemHero odmero oopazoanus (OOIT COO),
npe/cTaBleHHbIX B DeiepaabHOM rocyjapcTBEHHOM oOpaszoBaTesnbHOM cTanaapte COO, ¢
yuéroM KoHuenuuu mnpenogaBaHusi yueOHOTO MpeameTra «XUMHs» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoit ®enepaiuu, peamu3yroldX OCHOBHBbIE 00pa3oBaTelbHbIE
IPOrpaMMbl, U OCHOBHBIX MOJOKEeHHN «CTpaTeruu pa3BUTHS BocnuTaHus B Poccuiickoi
®epneparuu Ha niepuoy 10 2025 roga» (Pacnopsibkenue IlpaBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

XuMHUsl Ha ypoBHE YIiayOJEHHOrO H3Y4YEHMs] 3aHUMAET Ba)XHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4yHOTO oOpaszoBanms ydamuxcs 10—11 kmaccoB. M3ydenme mpemMmera,
peanu3zyemMoe B YCIOBUSX AU(PHEPEHIIUPOBAHHOIO, NPO(PHILHOrO OOy4YEHHs, MPU3BAHO
obOecrieunTh 00HIE00pa30BaTENbHYI0 U OOHIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHHKOB
IIKOJIbI, HEOOXOUMYIO JJI aJanTallMd UX K ObICTPO MEHSIOIIMMCS YCIIOBUSIM JKU3HU B
collMyMe, a TaKXKe JUIsl MPOJOJDKEHUS OOydeHHUss B OpraHu3alusax MpodecCHOHAIbHOIO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCS OJTHOM U3 MPUOPUTETHBIX TUCIUIIINH.

B nporpamme mo XMMHM Ha3HAa4y€HUE MNpeaMeTa «XUMHUsS» MOIydaeT MOAPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUM C OCHOBonosararomumu nojoxeHusmu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIeH, COJIep KaHUsl, pe3yJbTaTOB OOydeHHs] M TPeOOBaHHM K
YPOBHIO TIOATOTOBKH BBIMYCKHUKOB. CBHIETEIBCTBOM TOMY SBIISIFOTCS —CJIEIYIOLIUE
BBITNIOJIHAEMbIE TPOTPAMMOM 10 XUMUHU (PYHKIIUU:

e HMH(QOPMALMOHHO-METOIUYECKAsA, peanu3alus KOTOpPOil oO0ecreynuBaeT MoiayyeHue
IpEJCTaBICHUS O LENsIX, COJIEpKaHuu, O0IIel cTpaTeruu o0yueHus, BOCIUTAHUS U
pa3BUTUSl  OOY4YalOIIMXCS CpEICTBaMU IpeAMeTa, H3y4aeMoro B paMKax
KOHKPETHOTO MpoQus;

e OpraHM3alMOHHO-TUIAHUPYIOLIAs, KOTOpas MpPEeAyCMAaTPUBAET  ONpEIEICHUE:
NPUHIMIIOB CTPYKTYPUPOBAHUSL M IOCJIEIOBATEIBHOCTH HW3Y4YEHHUS Y4YEOHOTro
MaTepuaya, KOJIWYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXOJ0B K
(OpMHUPOBAHUIO COJEPIKATEIBHON OCHOBBI KOHTPOJISL U OIICHKH 00pa3oBaTeNIbHBIX
JOCTHXKEHHM 00ydYarouuxcsi B paMKax HMTOrOBOW aTTecTalMu B (OpMe €IUHOTO
roCyAapCTBEHHOTO 3K3aMEHa 110 XUMHUH.

[Tporpamma asist yriayOGin€HHOTO U3yUeHUs! XUMUU:

e YCTAaHaBIMBAaET WHBAPUAHTHOE TMPEAMETHOE COJEp)KaHUEe, O00s3aTeNbHOE IS
U3YyYEHHUS B paMKax OTJIENbHBIX MpoQuieH, mpeaycMaTpuBaeT pacipeieieHue U
CTPYKTYPUPOBAaHME  €ro IO  KJaccaM, OCHOBHBIM  COJAEpKaTeIbHbIM
JUHUSIM/pazziesiaM Kypca;



e 7HaéT MpHUMEpPHOE pacmpeaesieHue Y4eOHOTO BPEMEHH, PEKOMEHIYEeMOTO s
U3YUYCHUS OTNICITBHBIX TEM;

e IMpeUIaraeT MPUMEPHYIO IMOCIENA0BATEIBHOCT U3YyYEHUs YYEeOHOro mMarepuana C
y4€TOM JIOTMKH TIOCTPOCHUSI Kypca, BHYTPHUIPEIMETHBIX M MEXKIPEAMETHBIX
CBSI3EH;

e JAaéT METOJMYECKYIO HMHTEpIPETALUI0 LEeJIed W 3aJad HM3y4YeHHs NpeaMeTa Ha
yIIyONIEHHOM ypOBHE C yYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmero  oOpa3oBaHHUsA, COJIEPKATEIIbHOM  XapaKTEPUCTUKHU  IUJIAaHUPYEMBIX
pe3ynbTaTOB OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl CPETHETO OOIIETro
oOpa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaKkKe C YUETOM
OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATENBHBIX JEHUCTBUK oOOydaromierocs 1o
OCBOCHHIO COJIEpP KaHMsI IIPEeIMETA.

[Io BceM Ha3BaHHBIM TIO3UIUSM B TpPOrpaMMe IO XHUMHH MPeayCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YEHMEM XUMHH HAa YpPOBHE OCHOBHOrO 00IIero oOpazoBaHus. 3a
npejeiaMyd  yCTAaHOBJIEHHOW MpOrpaMMoOM 1O XUMHHM 00si3aTelbHOW (MHBapUaHTHOMN)
COCTaBJISIIOLIEH CoOJepkKaHUsl ydeOHOro mpeameTra «XHUMHs» OCTaETCS BO3MOXKHOCTh
BbIOOpA €ro BapMaTUBHOM COCTABJISIOLIEH, KOTOPast AOJKHA ONPEEIATHCA B COOTBETCTBUU
C HaIpaBJICHHUEM KOHKPETHOTO Mpodusisi 00y4eHUs.

B coorBercTBUM ¢ KoHUEenTyanbHbiMU TonoxkeHusIMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriyOJ€HHOTO YypoBHEH B cucrteMe auddepeHIInpOBaHHOTO
00yueHHUsI Ha YpOBHE CpPEIHEro oOIIero oOpa3oBaHMs XHWMHS Ha YPOBHE YriyOJIEHHOTO
W3YYCHHUS HaIpaBlieH Ha peaju3alii0 MPEEeMCTBEHHOCTH C TMOCJEIYIONUM STaroM
MOJIYYCHHUS] XMMHUYECKOTO 00pa30BaHUs B paMKaxX HM3YYEHHs CIEIMaIbHBIX €CTECTBEHHO-
HAyYHBIX M XUMHYECKMX JUCIUIUIMH B By3aX U  OPraHU3alUsiX CPEIHETro
npodecCUOHAIbHOTO 00pa3oBaHusi. B 3ToN CBs3M M3ydeHHE TMpeaMeTa «XHUMUS»
OpUEHTHPOBAHO NPEUMYIIECTBEHHO HA PACIIMPEHUE U YIIIyOJIEHHE TEOPETUUYECKON |
MPAKTUYECKON TMOATOTOBKUA OOYYaIOIIMXCSl, BBIOPABIIUX OMPENEIEHHBIN MpOodUih
oOydeHus, B TOM 4HCII€ C TEpPCHEKTUBON TMOCIEAYIOIIET0 TMOIYYEHHUs] XUMHUYECKOTO
00pa3oBaHus B OpraHu3anusx npodeccuoHanibHoro oopasoanus. Hapsny ¢ atum, B cBeTe
tpeboBannii PI'OC COO Kk mIaHHpyeMbIM pe3yjbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHONM MPOrpaMMbl CpeIHEro OOIIero o0pa3oBaHUs H3Yy4YEHUE MpeaMeTa
«XuMUS» OPUCHTUPOBAHO TAK)KE HA PEIIEHUE 3a/a4 BOCTIUTAHUS U COIMATIBHOTO PA3BUTHSI
oOydaromuxcsi, Ha (opMHpOBaHME y HHUX OOLIECHMHTEIUICKTYaJbHBIX YMEHHM, yMEHUN
palnMoHaNM3ald y4eOHOTO TpyJaa W OOOOIIEHHBIX CIIOCOOOB ACATENBHOCTH, UMEIOIIUX
MEXKIUCIUTUIMHAPHBIN, HAAIIPEIMETHBIN XapaKTep.

CocTaBnsomuMu peaMeTa «XuMus» Ha YPOBHE YIUIYOJIEHHOTO M3YYEHUS SBISIOTCS
yrayonéuueie Kypcebl — «Opranndeckas Xxumus» U «OOIIass 1 HeopraHudecKass XUMHUs.
[Ipu ompeneneHnn MOIXOMO0B K OTOOPY U CTPYKTYPHOM OpraHW3allid COACPIKAHUS ITHUX



KYpPCOB B IIpOrpaMMe MO XUMUU 3a OCHOBY NpuHATHI nojoxeHuss ®I'OC COO o paznuuusix
0a30BOro U yriyOJEHHOTO YPOBHEU U3yUeHUS ITPEMETA.

OcHoBy conepkanusi KypcoB «Opranudeckas xuMus» u «OO0IIasi 1 HeopraHudecKas
XUMUS» COCTABJISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUW M yMEHUH, OTHOCAIIUXCS K
0a30BOMY YpOBHIO M3y4Y€HHUs MpeAMeTa. JTa CUCTEMa 3HAHWUN MOJIy4aeT OIpeaei€HHOe
TEOPETUYECKOE JOTOJHEHNE, TTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINMA
00BEM (hakTOIIOTUYECKOTO MaTepuana. Tak, Ha yriyOnEHHOM ypOBHE M3YyYEHHUS IMpeaIMeTa
obecrieueHa BO3MOMKHOCTh 3HAUUTENLHOTO YBEIMYECHHS O00BbEMa 3HAHUNW O XUMHUYECKUX
DJIEMEHTaX M CBOMCTBAX MX COCAMHEHUN HAa OCHOBE pACHIMPEHUs] U YrIyOJeHUs
NPEACTAaBICHUM O CTPOCHUU BEIIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKAHUSI PEAKIUM, PACCMATPUBAEMBIX C TOYKUA 3PEHUS XHUMHUYECKOW KUHETUKU M
TepMOAVHAMUKH. M3ydeHHe MNepruoANYEcCKOro 3akoHa U llepuoanydeckord CHUCTEMBI
XUMHUYECKUX  DJIIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX
MPEACTABICHUSIX O CTPOCHUM aToMa. XHUMHUYECKas CBSI3b OOBSCHAETCS C TOYKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U Pa3pyLIECHUH, a TAKKE C TOUYKU 3PEHUS
MexXaHu3MOB €€ oOpa3oBaHud. V3ydyeHHE THUIIOB peakUUi JOMOJHSAETCS (POPMUPOBAHUEM
MPEACTABICHUN 00 3JIEKTPOXUMHUYECKHUX MPOIECCaxX U 3JIEKTPOJIU3E PaCIIaBOB U pACTBOPOB
BellecTB. B Kypce opraHm4eckoidl XMMUU MPU PACCMOTPEHUU PEAaKLIMOHHOW CIIOCOOHOCTU
COCIMHEHMI ynenserca oco0oe BHHMaHUE BompocaM 00 3JIEKTPOHHBIX 3ddekTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX Peakluu.

Oco0oe 3HayeHHWEe HMMEET TO, YTO Ha COAEpP)KAHWE KYpPCOB XUMHUH YIIIyOJIEHHOTO
YPOBHSI U3Y4YEHHUS ISl KIJIAcCOB OIpeAenéHHOro mpoduns (TJIaBHBIM 00pa3oM Ha HX
CTPYKTYPY M XapakTep JOMOJHEHHM K OOIIeH crucTeMe MPEAMETHBIX 3HAHWM) OKa3bIBAIOT
BIIMSHUE CMEKHbBIE MpeaMeThl. Tak, Hampumep, B COAECPKAHUM IpeAMeTa sl KIJIacCOB
XUMUKO-(U3MYECKOTO Mpopuiisi OOJbIIOE 3HAYEHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTO
MaTepuana no obmei xumuu. [Ipu M3yueHun npeaMera B JaHHOM cllydae aklEHT OyneT
cleiaH Ha OOIIHOCTh METOJIOB TMO3HAHMS, OOIIHOCTh 3aKOHOB U TEOpU B XUMHUU U B
dbu3MKe: aTOMHO-MOJIEKYJsipHasE Teopus (MOJIEKyJsipHass Teopuss B (U3HKE), 3aKOHBI
COXpaHEHUs1 MacChl U PHEPrUH, 3aKOHbI TEPMOJMHAMUKH, AJIEKTPOIU3a, MPEACTABICHUS O
CTPOEHHUH BEILECTB U JPYToe.

B TO Xe Bpems B COAEpKaHMM NpeaMeTa Ijsi KJIACCOB XHMHMKO-OMOJOTHYECKOTO
npoduiis OONBITUIN YACNbHBIA BeC OyJIeT MMETh OpraHuyeckas XuMmus. B 3ToMm ciydae
NPEIOCTABIISICTCS BO3MOXKHOCTh ISl 00jiee OOCTOSITENHHOTO PACCMOTPEHUS XUMHUYECKOU
OpraHu3alMK KJIETKUA KaKk OMOJOTUYECKON CUCTEMBI, B COCTAB KOTOPOU BXOJIAT, K IPUMEDY,
TaKue CTPYKTYpPHbIC KOMIIOHEHTBI, KaK JIMIHUbI, OCJIKH, YIJIEBOIAbI, HYKJIEUHOBBIC KUCIOTHI
u npyrue. [Ipu 3TOM 3HaHUA O COCTaBE U CBOWCTBAX MPEACTABUTEIECH OCHOBHBIX KJIACCOB
OPraHUYECKHUX BEIIECTB CIY)KaT OCHOBOW JUIsI H3Y4YEHHs CYIIHOCTH HPOLECCOB
dboToCUHTE3A, IBIXaHUS], TUIIEBAPEHUSI.



B mutane ¢popMupoBaHUsS OCHOB HayYHOTO MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX
METOJIOB TIO3HAHUS W OIBITA MPAKTUYECKOTO TPUMEHCHHS HAyYHBIX 3HAHUA HW3YYCHHE
npeaMeTa «XuMUsS» Ha YIIIYOJIEHHOM ypOBHE OCHOBAaHO Ha MEXKIIPEAMETHBIX CBS3SIX C
y4eOHBIMU TPEAMETaMU, BXOMAAIIMMHU B COCTaB MPEAMETHBIX oOsactelt «EcTecTBeHHO-
Hay4YHBIC TIPeIMEThI», «MaTemaTtnka u nHhopMaTUKa» 1 «PyCCKuU SI3bIK U TUTEpATypay.

[Tpu n3ydeHnn yueOHOTO IpeaMeTa « XUMHUs» Ha YIITyOJIEHHOM YPOBHE TaKXke, KaKk Ha
YpPOBHE OCHOBHOTO M CpPEIHEr0o o00Imero ooOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadeid
NIEPBOCTENICHHON 3HAYMMOCTH SIBISIETCSI (JOPMUPOBAHUE OCHOB HAYKH XMMHH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKOW [EATEIHHOCTH YeJIOBEKa W OJHOTO U3
KOMIIOHEHTOB MHPOBOW KyNIbTyphbl. PerneHue 3Toil 3amaun Ha yriayOJIEHHOM YpOBHE
U3yYEHHUS MIpeIMeTa MperoaraeT peaJn3auio Takux efe, Kak:

dbopmMupoBaHUe  TPEACTABICHUM: O  MaTepuajlbHOM  €IMHCTBE  MHUDa,
3aKOHOMEPHOCTAX U IT03HABAEMOCTH SIBJIEHUU IIPUPOJBL, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HayK M €€ Beaylieil posin B 00E€CIIEUeHUH YCTOWYUBOIO PA3BUTHUS
YEeJIOBEYECTBA: B PEIICHUU MPOOJIEM PKOJIOTHYECKOU, SHEPTETUUECKOU U MUIIEBOM
0€30MacHOCTH, B PA3BUTHUH MEIUILIMHBI, CO3JaHUM HOBBIX MaTEpPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPTrUM, B OOECHEUCHUHU PAIMOHAIBLHOTO MPUPOAOINOIL30BaHUSA, B
dbopMHpOBaHUM MHUPOBO33PEHUST W OOIIEH KyJIbTyphl 4YeJIOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M TPUPOIHOM
cpene;

OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIIUX B OCHOBE XUMHYECKOU COCTABISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI Mupa: (DyHIaMEHTAIbHBIX TMOHSATUH, 3aKOHOB H
TEOPUN XHMHUHU, COBPEMEHHBIX MPEJICTABICHUN O CTPOCHUHU BEIIECTBA HA Pa3HBIX
YPOBHSIX —  aTOMHOM,  HOHHO-MOJIEKYJISIDHOM,  HAJMOJIEKYJISIPHOM, O
TEPMOJIMHAMUYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUECKHUX
peakiuii, 0 XMMHUUYECKOM PABHOBECHM, PACTBOpax M JAUCIEPCHBIX CHCTEMax, 00
oOIMX HAYYHBIX IPUHIIMIIAX XUMUYECKOTO MIPOU3BO/ICTBA;

dbopMupoBaHHE y OOYYaAIOIIMXCS OCO3HAHHOTO TOHMMAaHMS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKMX 3HAHUU i1 OOBSCHEHUS KIIOYEBBIX WIeld U mpoliieM
COBPEMEHHOU XUMUH, JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS SIBICHUM, UMEIOLIUX
€CTEeCTBEHHO-HAYUYHYIO TPHUPOJY; TPAaMOTHOTO pelIeHUs] TPoOJeM, CBS3aHHBIX C
XAMHMEN, TPOTHO3UPOBAHMS, AHAIM3a U OLEHKM C MO3UIMUH SKOJIOTHUYECKOU
0€30MacHOCTH  TOCJEACTBUI  OBITOBOM H TMPOU3BOJCTBEHHOW JESATEIHHOCTU
YEJIOBEKAa, CBSI3aHHOM C XHWMHUYECKMM MPOU3BOJCTBOM, HCIIOJb30BAHUEM U
nepepadoTKOM BEIIECTB;

yrayOneHrne MpeCTaBICHUN O HAay4YHBIX METOJaX MO3HAHUS, HEOOXOAMMBIX IS
NPUOOPETEHUST YMEHUW OPUEHTUPOBATHCS B MHUPE BEHIECTB U OOBSICHCHUS
XAMHUYECKUX SIBJICHUM, MMEIOIIUX MECTO B IPHUPOJE, B MPAKTUYECKOU
JESITETbHOCTH Y TTIOBCETHEBHOM KU3HU.



B 1mane peanuzanuy MEpBOOYEPEIHBIX BOCIHUTATEIBHBIX W Pa3BUBAIONIMX (DYHKITHI
IIEJIOCTHOW CHUCTEMBI CPEJIHEro 00MIero oOpa3oBaHus MPU W3YUCHHH MPEAMETa « XHUMHUS»
Ha yr1yO0aEHHOM YPOBHE 0COOYIO aKTyalIbHOCTh TPUOOPETAIOT TAaKUE 1IN U 33791, KaK:

BOCIIUTAaHUE YOEXKIIEHHOCTH B TMO3HABAEMOCTH SIBIICHUW TMPHUPOJIbI, YBAXKECHHUS K
Ipolieccy TBOpUECTBa B 00JIACTU TEOPETHUECKUX M MPUKIAJHBIX MCCIEIOBAHUN B
XUMHH, (OPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMU K O0YYEHHUIO U TTO3HAHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS 00IIEYEI0BEUECKUX IEHHOCTEH;

pa3BUTHE T[O3HABATEIbHBIX HMHTEPECOB, WHTEIUNIEKTYalIbHBIX UM TBOPYECKUX
CocoOHOCTEHW o0yJaromxcs, GOPMUPOBAHUE Y HUX CO3HATEIHHOTO OTHOIICHHS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHUIO YCHEITHOM
npo(hecCHOHATIBHON U OOIIECTBEHHOH N1€ATENbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3/I0pPOBbIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

dbopMupoOBaHHE YMEHHI M HABBIKOB Pa3yMHOTO MPUPOOTOIb30BAHMS, PA3BUTHE
DKOJIOTUYECKON  KYJbTYpbl, NIPHOOPETEHHE ONbITa  OOIIECTBEHHO-NOJIE3HON
AKOJIOTUYECKOM NEATEIBbHOCTH.

OO61ee YuCI0 YacoB, MPEAYCMOTPEHHBIX JUIS M3YyYCHHS XUMUU Ha yriayOJICHHOM ypOBHE
cpeaHero obmiero oopazoBanus, cocrapiseTr 204 gaco: B 10 kmacce — 102 yaca (3 yaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJIEIHO).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[Ipeamer W 3HauYeHHE OPraHUYECKONM XUMHUM, MPEACTABICHHE O MHOI000pa3uu
OPTaHUYECKUX COCTUHECHUN.

DNEKTPOHHOE CTPOCHHE aToMa Yriepojia: OCHOBHOE M BO30Y>KIEHHOE COCTOSHHS.
BanieHTHbIE BO3MOXXHOCTM aTOMa yriepoaa. XHMHYECKas CBSI3b B OPraHUYECKUX
coeMHEeHMsIX. Tumel TUOpUIM3AIMM aTOMHBIX opOuTaneil yriepoaa. MexaHU3MbI
o0pa3oBaHMsl KOBAJICHTHOW CBsI3W (OOMEHHBIH ¥ JTOHOPHO-AKIENTOPHBIN). Twrmbl
NEepPEKPHIBAaHUS aTOMHBIX OpOHTaliel, G- U m-cBsi3u. OMHapHas, 1BOWHAS U TPOUHAS CBA3b.
Crioco0bl pa3pbiBa CBsI3ed B MOJIEKYJIaX OpraHuyeckux BemecTB. [loHsTHe 0 cBOOOAHOM
paaukaie, HyKJeopuie u 3J1eKTpodue.

Teopust crpoeHus opraHmyeckux coeauHeHuid A.M. byrinepoBa W COBpEMEHHBIE
NPEACTABICHUSI O CTPYKTYpE MOJIEKYJl. 3HA4YE€HHE TEOPUHM CTPOCHHSI OPTraHHUYECKUX
coeMHEHU. MonekynsipHble U CTPYKTypHble (QopMyibl. CTpyKTypHbIE (POPMYJIIBI
pPa3IMYHBIX BUIOB: Pa3BEPHYTasl, COKpAIEHHAs, cKeneTHasd. M3omepusa. Buasl usomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHAsA. DJEKTPOHHBbIE 3(PQPEKThl B MOJEKYyJaX OPraHUYECKUX
COEIMHEHMI (MHIYKTUBHBIA U ME30MEPHBINA 3D PEKTHI).

[IpencraBnenne o  kinaccuukanuum  opraHudeckux  BemiectB. [loHstue o
dbynkuuonanpHOM rpymme. [omomorus. ['omomoruueckue psanbl. Cucremaruyeckas
HOMeHKJIaTypa oprannueckux coenuuenuid (IUPAC) u tpuBHanbHbIe Ha3BaHUS OTIETBHBIX
MPEICTABUTEIICH.

OcobOenHoctn W KjHaccu(uKauus OpraHuyeckux  peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKOW XUMUH.

OKCIEpUMEHTAIBHBIE METOABI U3yUYEHHUsl BELIECTB U UX MPEBPALICHUI: 03HAKOMIICHHE
Cc oOpa3llaMM OpraHWYECKUMX BELIECTB W MaTepuaJlaMd Ha HUX OCHOBE, OIBITHI IO
NPEBPAIICHUIO OPraHUYECKUX BEUIECTB IPU HArpeBaHUM (IUIaBJIEHHE, OOYIJIMBaHUE U
TOpEHUe), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJI OPIraHMYECKUX BEILIECTB.

YrieBoaopoasl.

Anxanbl. ['omonoruueckuil psa ajiakaHoB, oOmias ¢Gopmyna, HOMEHKJIATypa H
M30MepUs. DJNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOECHHE MOJIEKY] ajKaHOB, Sp°-
ruOpuan3alns aTOMHBIX OpOUTasell yriepoaa, 6-cBsi3b. @U3NUECKHE CBOMCTBA AJIKAHOB.

XUMUYECKHE  CBOWCTBAa  aJKAaHOB:  PEaKUUMW  3aMEILICHUs, HW30MEpU3aLNU,
JNETrUAPUPOBAHUSA, UMKIM3alKUM, THMPOIU3a, KpeKuHra, ropeHus. IlpencraBnenue o
MEXaHU3ME PEaKIUi PaJUKAIBHOIO 3aMEILECHMS.

Haxoxnenue B npupojie. CriocoObl NOTyYeHUsS] U IPUMEHEHHUE aTKaHOB.



[Muknoankanel. OOmas ¢opmymna, HoMeHKIaTypa U u3zomepus. OCOOEHHOCTH
CTPOCHHUSI U XHMMHYECKHX CBOMCTB MalbIX (LMKIOMPOMNAH, IUKIOO0yTaH) M OOBIYHBIX
(UMKJIOMEHTaH, LMKIOTeKCaH) MHKIoankaHoB. CrocoObl TMONy4YeHHS UM TPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['omonoruueckuii psij ankeHoB, oOmas ¢opMmyia, HOMEHKIATYpa.
DIEKTPOHHOE ¥ HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AlKEHOB, SP>-THOpHAN3aLus
aTOMHBIX opOuTanei yriepojaa, 6- u m-cBsi3u. CTpyKTypHas U reomerpudeckas (1uc-TpaHc-
) wuszomepusa. Duszmyeckue CBOICTBA aNKEHOB. XHUMHUYECKHE CBOMCTBA: PpEaKIUU
MIPUCOEANHEHHUS], 3aMEIICHUS B O-TIOJIO)KEHUE TIPU JIBOWHOW CBS3M, IMOJUMEpU3ALUU U
okuciienus. IIpaBuno MapkoBHUKOBa. KauecTBEHHbIE peakUWM HAa JBOWHYIO CBS3b.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE aTKEHOB.

Ankanuensl. Knaccudukanuss  ankaaueHoOB  (CONPsDKEHHBIE, W30JIMPOBAHHBIE,
KyMyJupoBaHHbI€). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS M XHMHUYECKUX CBOWCTB
CONPsDKEHHBIX JaHMEeHOB, 1,2- u 1,4-npucoenuuenue. Ilomumepusanus CONPSKEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['omonoruueckuid psii ajdkWHOB, oOmias ¢Gopmysia, HOMEHKIATypa H
U30MepHUs. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anusi aTOMHbIX opOuTasneil yriepojna. @Pusnueckue CBOMCTBA  AJKUHOB.
XVWMHMYECKHE CBOWCTBA: PEAKUWU NPUCOCAUHEHUS, IMMEpU3ALMU W TPUMEPHU3ALINH,
OKHCJICHHS. KHCIIOTHBIE CBOWCTBA QJKWHOB, HMMEIOIIHUX KOHIIEBYIO TpPOWHYIO CBA3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIIOCOOBI NOJSyYEeHHS U IPUMEHEHNE aJIKUHOB.

ApomaTudeckue yriaeBoAoponbl (apeHsl). ['omosoruueckuii psii apeHoB, oOImias
dopMyna, HOMEHKJIATypa M HU30MEpHUs. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJbI OeH3oJa. Dusnveckrne CBOMCTBA apeHOB. XUMUYECKUE CBOMCTBA OEH30J1a U €0
TOMOJIOTOB: PEaKUWU 3aMElIeHHUs] B OEH30JbHOM KOJIbLIE U YTJIEBOAOPOJHOM paJUKale,
peakuuy MpPUCOCAUHEHUS, OKHUCJIEHHEe TromoyioroB OeH3ona. IlpencraBnenue 00
OpPUEHTHUPYIOIIEM JIEHCTBUM 3aMECTUTENICH B O€H30JIbHOM KOJIbLIE HA MPUMEpPE aTKUIbHBIX
paanKaioB, KAPOOKCUIIbHOM, THAPOKCUIBHON, aMUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XHMMHUYECKMX CBOMCTB ctupoda. Ilomumepuzauus cruposa. CrnocoObl
MOJIYYEHUS] U MPUMEHEHHE apOMAaTHYECKUX YIJIEBOJOPOIOB.

[Ipuponusiii ra3. IlonmytHele HedTsHbIE Ta3bl. HepTh u €€ mnpoucxoxxiaeHue.
KameHHbIi yroiar u mnpoaykTel ero mnepepaboTku. CrocoObl mnepepaboTku HedTu:
NEePETOHKA, KPEKUHT (TePMHUUYCCKHM, KaTaTUTUYeCKuil), pudopmunr, nmupoyus. [IpoaykTe
nepepadoTKu He(TH, UX IPUMEHEHUE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXIY PA3TMUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOT€HIIPOU3BOAHBIX YII€BOAOPOIOB. Peakuuu 3amerieHus
rajjoreHa Ha TMJIPOKCOTPYIILY, HUTPOTIpyNIly, HUAaHOTPpyNIy, aMuHorpymmy. /lefictBue Ha
raJIOT€HNPOU3BOJIHBIE BOJHOIO M CIMPTOBOTO pacTBopa IIENOYM. BzammopneicTeue
JUTAJIOT€HAJIKAHOB C MarHueM U LIMHKOM. [IoHsSITHE 0 MeTaI00praHuYecKuX COeIMHEHUSIX.



Hcnonp30oBaHne rajoreHNPOU3BOJAHBIX YTIEBOJAOPOIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKUX BEIECTB.

OKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HMX MPEBPAIICHUI: H3ydEHUE
Gbu3MYEeCKUX CBOWMCTB  YIJIEBOJOPOJOB (pacTBOPUMOCTH), KAUECTBEHHBIX peaKIuil
YIIEBOAOPOIOB PA3IUYHBIX KJIaccoB (OOecIBeYMBaHWE OpOMHON WM HWOJHOW BOJbI,
pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJICWCTBHE AalleTWIEHA C aMMHA4YHbIM PacTBOPOM
okcuaa cepebpa(l)), kauecTBeHHOE OOHApY)KEHHE YTIiepoia W BOJAOPOAAa B OPTaHUYECKUX
BEILIECTBAX, MOJYYEHUE ITUJIICHA U U3YUYECHHUE €r0 CBOMCTB, 03HAKOMJIEHUE C KOJUIEKIUSMHU
«HedTtp» u «Yromp», ¢ oOpas3lamMu IJIaCTMACC, KaydyyKOB M PE3WHBI, MOJEIUPOBAHUE
MOJIEKYJ YTJIEBOAOPOIOB U TaJOTE€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepaxaiue opranuieckue coeJUHEHMS.

[IpenenbHble 0lHOATOMHBIE CUPTHL. CTpoeHue MOJIEKYyJ (Ha IpUMEpe METaHoja U
sTaHosa). ['omonoruueckuit psig, o6Omas ¢opmyna, H3OMEpHs, HOMEHKJIAarypa U
kiaccudukanua. Ddusmyeckue  CBOMCTBA  MPEACNbHBIX  OAHOATOMHBIX  CIUPTOB.
BopoponHbeie CBA3M MEXAYy MOJEKYJIAMUA CHOUPTOB. XWUMHYECKHE CBOMCTBA: PEAKIIHNU
3aMelIeHus, JeTujpaTaluy, OKUCICHUS, B3aUMOJCUCTBUE C OpPraHUYECKUMHU U
HEOPraHWUYEeCKUMH KuciaoTamu. KadecTBeHHass peakius Ha OJHOATOMHBIE CIIHUPTHI.
JleficTBue »9TaHONa M MeETaHOJA Ha oOpraHu3Mm denoBeka. CrnocoObl MONMy4YeHUs U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U uzoMmepus. OcoOeHHOCTH (PU3NUECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaToMHbl€ COUPTHI — ATUIEHTJIUKOJb U IIUUEepuH. PU3NYecKre U XUMHYECKUE
CBOWCTBA: pEaKLUHUH 3aMEUICHUS], B3aUMOJICHCTBUE C OPTAaHUYECKUMHU M HEOPTaHUYECKUMU
KHCJIOTaMHM, KAaueCTBEHHAas peaklMs Ha MHOroaToMHble chnupthl. IIpencraBienune o
MEXaHU3ME peakuui HyKJIeo(UIbHOTO 3amenieHus. [leficTBue Ha OpraHuM3M YeJOBEKa.
CniocoObl MOJTy4eHUsI ¥ TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BJIMSHUE THIIPOKCOTPYIIBI U OCH30JILHOTO
anpa. ®usnueckue cBocTtBa (enona. OCOOEHHOCTH XUMHMUYECKHX CBOMCTB (peHoa.
KauectBennble peakiuun Ha ¢eHos. TokcuuHocTh (eHona. CrnocoObl MOMyYeHHS U
npumeHeHue ¢penona. GenondopmanbaeruHas cMoia.

KapOoHunbHble COEAWHEHUS] — aibJeruibl U KETOHBL. OJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOW Tpynmbl. ['oMoyorndeckue psijbl aabAeTuI0B U KETOHOB, o0Ias ¢hopmyIa,
M30MEpUs U HOMEHKIIaTypa. PU3NUYecKrue CBOMCTBA AJIbACTUAOB U KETOHOB. XUMHUUYECKUE
CBOWCTBA aJbJETHAOB W KETOHOB: peakiuu MpucoeauHeHus. OKHUCICHUE allbJIeTHIOB,
KaueCTBEHHBIC peaKIuu Ha ajbaerubl. CriocoObl MOJydeHUs U MPUMEHEHUE alIbJICTU/IOB U
KETOHOB.

OmHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIE KUCIOThL. OCOOCHHOCTH CTPOCHHSI MOJIEKY T
KapOOHOBBIX KHCIOT. M3oMepus u HOMeHKIaTypa. Pu3ndeckue CBOMCTBA OJHOOCHOBHBIX
npeaeabHbIX KapOOHOBBIX KUCIOT. BogopoaHbIE CBSI3M MEXAY MOJIEKyJIaMu KapOOHOBBIX



KHUCIIOT. XMMUYECKHE CBOMCTBA: KUCJIIOTHBIE CBOMCTBA, PEAKIHsl dTepUPUKAIINN, PEAKITIH C
Y4aCTHEM YIJIEBOJOPOJHOrO paaukana. OCOOEHHOCTH CBOMCTB MYpPAaBbUHON KHCIOTHI.
[TonsiTHE O TPOM3BOMHBIX KApOOHOBBIX KHCIOT — CJIOXKHBIX 3dupax. MHorooOpasue
KapOOHOBBIX  KHUCHOT. (OCOOEHHOCTHM CBOWMCTB HEMNpPENEIbHBIX U  apOMaTUYECKUX
KapOOHOBBIX  KHUCJIOT, JUKApOOHOBBIX  KHUCJIOT, T'HAPOKCUKAPOOHOBBIX  KHCIOT.
[IpencraBuTenn BBICIITNX KapOOHOBBIX KHUCIOT: CTEAPUHOBAS, MAJTbMUTHHOBAS, OJICHHOBAS,
JMHOJICBAsI, JIMHOJCHOBAsK KUCIOTHL. CrmocoObl MOTydeHWUs W MpPUMEHEHHE KapOOHOBBIX
KHCJIOT.

Cnoxuble 3¢upbl. ['omonormyeckuid psin, oOmas QopMyna, H30MEpUs U
HOMEHK/IaTypa. PU3NYECKHE U XUMUYECKHE CBOMCTBA: THIIPOJIM3 B KUCJIOW M IIECIOYHOU
cpene.

Kupsel. Ctpoenue, puznyeckre 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3 B KUCION
U 1iesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPIKAIIUX OCTATKU HEMPEICTbHBIX
YKUPHBIX KUCIOT. JKUphl B IPUPOJE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mrast xapaktepucTtuka yriaeBojoB. Kiaccudukaius yrieBojgoB (MOHO-, OHU- U
nonucaxapujibl). MoHocaxapubl: TII0K03a, GPyKTO3a, rajlakTo3a, pubo3a, 1e30kcupudosa.
@du3nyeckrue CBOMCTBA U HAaXOXJeHUE B Ipupone. @otocuHTe3. XMMHUYECKUE CBOWCTBA
[NIFOKO3bl: PEAKIHUA C YYaCTUEM CIHUPTOBBIX W aJbJETMAHON TpyHI, CHOUPTOBOE H
MOJIOUYHOKHCII0€ OpoxkeHue. [IprumeHneHne TioK03bl, €€ 3HAUCHHE B JKU3HENESITEIHHOCTH
opranusma. Jlucaxapuuabpl: caxapo3a, MalbTO3a M JIakTo3a. BoccraHaBiuBaromue u
HEBOCCTAaHaBIIMBAOILIME aucaxapuibl. ['naponns aucaxapuaos. Haxoxaenue B nmpupoae u
npuMeHenue. [lonucaxapuapl: Kpaxmai, IIIMKOTeH U Hesuitono3a. CTpoeHrne MakpoOMOJIEKYI
KpaxMalia, TJIMKOT€Ha W 1EeJUt0i03bl. PU3NYECKHE CBOMCTBA Kpaxmajaa U UEJUIHOJIO03bI.
XUMUYECKHE CBOMCTBA Kpaxmajia: THUIPOJIM3, KAayeCTBEHHAas PEakiusi C HOJIOM.
XUMUYECKHE CBOMCTBA IEJUTIOI03bI: THAPOJIN3, nojydeHue 3pupoB memionossl. [lonstue
00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

OKCIIEpUMEHTAIbHBIE ~ METOABl  M3YYEHUsS  BEIIECTB W HUX  IPEBPAILICHUIL:
pPacTBOPUMOCTh PA3IUYHBIX CHOUPTOB B BOJIE, B3aUMOJCHCTBHE JTaHOJIA C HATPHUEM,
OKHCJICHHE ITUJIOBOTO CIIUPTA B ajbJEruj Ha pacKaJIEHHOW METHOM MPOBOJIOKE, OKUCICHHE
STUJIOBOTO CHUPTA JUXPOMATOM Kajiausi (BO3MOXHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
KaueCTBCHHBIC pEaKIMu Ha ajpAerunasl (¢ rugpokcuaoM aumammuHcepeopa(l) u
rugpokcugom wmeau(Il)), peakumsi rouuepuna ¢ rugpokcugoM Menu(Il), xummueckue
CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJEWCTBUE pacTBOpa TJIFOKO3Bl C
TUIPOKCHAOM meau(II), B3aUMOJICHCTBHUE Kpaxmasa C HOJIOM, pelIeHne
OKCIIEPUMEHTAIFHBIX 3a7ad 1o TemMaM «Crnuptel U QeHonb», «KapOoHOBBIE KHCIOTHI.
CrnosxxHbie dupbD».



A3oTcoaep:xaliue OpraHun4ecKue cCoeJUHEeHH .

AMHHBI — OpraHWYeCKHWe TMpOW3BOAHBIC ammuaka. Kiaccudpukanus amMUHOB:
amnpaTHIECKUe W apOMaTHYECKUEC;, TEPBUYHBIC, BTOPUYHBICE M TpeTudHble. CTpocHHE
MoJIeKyJs, oOmas ¢dopmyna, H30MEpHUs, HOMEHKJIaTypa U (U3MYECKHE CBOICTBA.
XUMHUECKOe CBOMCTBa anm(paTUYeCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJIKUJIMPOBAHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCTO0TOU. COJIM aJIKUIIaMMOHHUS.

AHWIMH — MNOpEACTaBUTENIb aMHHOB apomaTuyeckoro psiaa. CTpoeHuE aHWIMHA.
B3auMHoe BiMsiHUE TpPyNI aTOMOB B MoJieKysie aHuianHa. OCOOEHHOCTH XHWMHUYECKHX
cBoiicTB aHwivHa. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl TOJNy4eHHS U
npuMeHeHue anudaruiaeckux aMmuHoB. [lonyyeHnue aHuIrHa U3 HUTPOOEH301a.

AmunHokuciiotel. HomeHknatypa u wuszomepusi. OTAenabHbIE MPEACTABUTENHN  Ol-
AMHUHOKHCJIOT: TJIMIUH, alaHuH. OHU3ndecKhe CBOWCTBA AMUHOKHUCIOT. XUMHYECKHE
CBOMCTBa AaMHMHOKHCIOT Kak aM(OTEepHBIX OpPraHWYECKUX COCJAMHECHHM, peaKIius
MOJIMKOHJIEHCAalUU, 0Opa3oBaHME TMENTUIHOM  CBs3W. buonmoruueckoe 3HaueHUE
aMUHOKHUCIOT. CHHTE3 U TUAPOJIU3 NENTHIOB.

benku kak npupoansie nosumepsl. [lepBuunHasi, BTOpUYHAs U TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBA OENKOB: TMIPOJIU3, JE€HATYpPAalHsl, KAYECTBEHHbIE PEaKIUU
Ha OeJKH.

OKCIIEpUMEHTAIbHBIE METObI M3YUEHHS BEIIECTB M WX MPEBPAIICHUN: pACTBOPEHUE
OeNKOB B BOJE, JIeHaTypalus OEIKOB MpU HarpeBaHUM, I[BETHBIC pEaKIMU Ha OEJKH,
pEelIEHUE SKCIEPUMEHTANBHBIX 3aJa4 MO0 TeMaM «A30TCOAEpKAIIUE OpPraHuYECKue
coenHeHusA» U «Pacro3HaBaHre OPraHUYECKUX COCIUHECHUN.

BricokoMoJIeKyISIPHBIE COCIUHEHMS.

OCHOBHbBIE TTOHSITHSI XUMUU BBICOKOMOJIEKYJISIPHBIX COECIMHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEICHb MOJMMEPU3AIMU, CPEAHSASI MOJIEKYJIsipHas Macca. OCHOBHBIE

METOJIbl ~ CHHTE€3a  BBICOKOMOJIEKYJISIPHBIX  COCAWHEHUW —  TOJIMMEpHU3alus U
MTOJIMKOHCHCALTUSL.

[TonmumepHbIie MaTepuabl. [limactmaccel (MONMUATHIIEH, ITOJIUIIPOITHIIEH,
MTOJIMBUHWJIXJIOPHI, MOJIMCTUPOIT, MOJMMETUIMETAKPUIIAT, MOJIMKApOOHATHI,

novdTHWIeHTepedTanaT). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMepbl: HaTypalbHBIA KaydyK, CHUHTETHYECKHE Kaydyku (OyTaaueHOBBI,
XJIOPONPEHOBBIN, U30MIPEHOBBIN) U CUIIUKOHBI. Pe3uHa.

Bosokna: HarypanpHble (XJIOMOK, MIEPCTh, IIENK), HCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOoH U JIaBCaH).

[Tonumepsl cnenuasbHOrO Ha3HAueHWs (Te(IIOH, KeBJap, SJIEKTPONPOBOISIINE
NOJIUMEPHI, OMopaziaraeMble MOJIUMEpPHI).

DKCHEepUMEHTAIBHBIE METOAbI H3YUYEHHS BEIECTB U UX MPEBPALIEHUN: O3HAKOMIICHHE
¢ oOpa3lamMu MPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KaydyyKOB, pEIICHHE
HKCIIEPUMEHTAJILHBIX 3a/1a4 10 TeMe «Pacro3HaBaHUe MIaCTMACC U BOJIOKOH.



Pacuérnsle 3anaun.

HaxoxneHne MoneKyIsspHOW (OpMYJIbI OPraHMYECKOTO COEIWHEHUS 1O MacCOBBIM
JONISIM  DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJIECHHUE MOJEKYJISIPHOH (OPMYIIBI
OpPraHMYECKOTO COEAMHEHMs Mo Macce (00BEMY) IPOAYKTOB CrOpaHHs, MO KOJUYECTBY
BenlecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLIMK M/WINM UCXOJHBIX BEUIECTB, YCTAHOBJICHUE
CTPYKTYpPHOU (OpPMYJIbI OPraHHUECKOTO BEIIECTBA HA OCHOBE €r0 XUMUYECKUX CBOMCTB WU
CHoco00B TMOMYYEeHHs], OMpPEIEICHUE JI0JIM BBIXOJA MPOAYKTAa PEaKIUUd OT TEOPETHUECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmss MeXIpeAMETHBIX CBS3€M IIPM HM3YyYEHUH OpraHudeckol xumuu B 10
KJIACCE OCYIIECTBIIIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOMMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHSITHH, NPUHATHIX B OTIEIBHBIX IMPEAMETaX ECTECTBEHHO-HAYyYHOI'O
LUKJIA.

OO1ue ecTecTBEHHO-HAay4UHbIE MMOHATHS: SBJICHUE, HAy4YHbIN (PAaKT, TUIOTE3a, TEOPHUs,
3aKOH, aHaJu3, CUHTE3, KiaccuuKanus, HaOMoAeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIIb,
MOJICJIUPOBAHUE.

®usuka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEMTPOH, MOJIEKYJA, YHEPrEeTUYECKUN
YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHo€ COCTOSHHUE BEIIECTBA, (PHU3UUECKUE
BEJIMYUHBI, EAMHULBI U3MEPEHMS], CKOPOCTh, SJHEPTUS, Macca.

buomnorms: KJICTKA, OpraHu3M, PKOCHCTEMA, ouocdepa, MeTa00In3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA M TeTEepOTPO(HBIA TUN MHUTAHHS, OpPOMKEHUE,
(doTocuHTE3, IbIXaHUE, OCIKH, YIIIEBOAbI, )KUPBI, HYKJIEMHOBBIE KUCIIOThI, (DEpMEHTHI.

['eorpadusi: mosie3Hble HCKOMAEMbIE, TOIUIHBO.

TexHonorus: NUIIEBbIE NPOAYKTBHI, OCHOBBI PALMOHAIBHOTO IHTAHUS, MOIOIIHE
CpencTBa, MaTepuasbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KITACC

OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocraB aToMHBIX sfep. XumMuueckud dnemeHT. HM3oromsl. CtpoeHue
JJIEKTPOHHBIX O00O0JIOYEK AaTOMOB, KBAHTOBbIE 4YHCJIA. OHEPreTUUYECKHE YpPOBHU U
o ypoBHU. AToMHBIe opOuTtanu. Kinaccudukanus XumMudeckux 3ieMeHToB (s-, p-, d-, f-
JIeMEHTHI). PacnpeneneHue SIEKTPOHOB 1O AaTOMHBIM — OpOUTalIsIM. DJIEKTPOHHbBIE
KOHQUTYpallMd aTOMOB JJIEMEHTOB MEPBOrO—YETBEPTOrO TMEPUOJOB B OCHOBHOM U
BO30YXAEHHOM COCTOSIHUU, JJICKTPOHHBIE KOH(Urypamuu VOHOB.
DIIEeKTPOOTPULIATEIBHOCTb.

[lepnognueckuil 3akoH u Ilepmommyeckas cucrema XMMHYECKHX 3yeMeHToB J[.M.
MenneneeBa. CBs3b NEPHOANYECKOTO 3aKOHA M llepmonnueckod CHUCTEMBI XMMHYECKUX
DJIIEMEHTOB C COBPEMEHHOM TEOpPHEW CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX U CIIOKHBIX BELIECTB I10
rpynnam u nepuojaM. 3HadeHue nepuoaudeckoro 3akona /.M. Menneneesa.

XuMUYeCKas CB3b. BUIbI XUMHUECKOH CBSI3U: KOBAJICHTHAsI, HOHHAS, METAJUIMYECKas.
MexaHu3Mbl 00pa3oBaHUsl KOBAJEHTHOW CBSA3U: OOMEHHBIM W JIOHOPHO-aKIENTOPHBIM.
OHeprus W JuIMHA CBs3U. [IONSpHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOMN
cBa3u. KpaTtnsle cBs3u. BogopoaHas cBsi3b. MeKMONEKYIIPHBIE B3AUMOICHCTBHS.

BaneHTHOCTh M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COCAMHEHUI 3JIEMEHTOB BTOPOTO
nepuona).

[IpencraBineHrne O KOMIUIEKCHBIX coequHeHusAX. CocTaB KOMIUIEKCHOIO HOHa:
KOMIUIEKCO0Opa3oBaTelb, JIMTaHAbl. 3HAUEHHE KOMIUIEKCHBIX coeauHeHuid. llonsatue o
KOOPJIWHAIMOHHOW XUMUHU.

BemecTtBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOECHUSA. THIBI KPUCTAJUIMYECKUX
peIéToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

Ilonstue o pgucnepcHbix cucremax. McruHHble pactBopbl. Ilpencrasienue o
KOJUTOMJIHBIX pacTBOpax. CrocoObl BHIPAKEHUSI KOHIIEHTPAIMM PacTBOPOB: MaccoBasi J10Jis
BEIIECTBA B pPACTBOPE, MOJSpHAs KOHUEHTpauus. HachlleHHbIE W HEHACHIIICHHBIE
pacTBOpPBI, pACTBOPUMOCTh. KprcTammoruaparsl.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BellecTB. TpruBHaIbHbIE HA3BaHUS
OTZEJIBHBIX ITPEJCTABUTENIEN HEOPTaHUYECKUX BELIECTB.

Knaccudukanums XMMUYECKUX pEaKlMii B HEOPraHWYECKOM M OPraHUYeCKOW XHMHH.
3aKOH COXpaHEHWs MacChl BEIIECTB; 3aKOH COXPAHEHWs M IPEBPALICHUS JHEPIUU IPHU
XUMUYECKUX peakiusax. TemnoBble >PheKkTbl XUMUYECKUX peakiuil. TepMoxumudeckue
YPaBHEHUS.



CKOpOCTh XMMHYECKOW pEakiuu, €€ 3aBUCHUMOCTh OT pPa3IUYHBIX (HAaKTOPOB.
['oMOreHHbIE ¥ Te€TEPOreHHbIE peakuu. Katanns u KaTam3aTopsl.

OOpatuMble W HeoOpaTUMbIE peakiuu. XuUMHUYeckoe paBHoBecue. KoncrtanTa
XUMUYECKOr0 paBHOBecHs. DakTopbl, BIHSIOIIAE HA TMOJO0XKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYPa, 1aBICHUE U KOHIIEHTPAIMU BEIIECTB, yYaCTBYIOLIUX B PEAKIUU.
[Tpuanmn Jle [latense.

OnekTponutuueckass auccouuanusi. CuiibHble W ciaOble 3IeKTpoJuThl. CTeneHb
nuccounanu. Cpena BOJHBIX PacTBOPOB:  KHUCJIOTHAsl, HEWTpajbHAas, IIEJIOYHAS.
Bonoponnsiii mokazarens (pH) pactBopa. I'maponus cosneit. Peakuyu nonHoro ooMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu. CteneHb OKHUCiIeHUs. OKUCIUTENb U
BOCCTAaHOBUTEND. [Iporecchl OKUCIEHHUS W BOCCTAHOBJICHUS. BaxHeWIMe OKHUCIUTENN U
BOCCTAHOBUTENH. METOJ| AJNEKTPOHHOrO OanaHca. DJEKTPOJIM3 PACTBOPOB U PaCILIaBOB
BEILIECTB.

OKCIEpUMEHTAIBHBIE METO/Bl M3YUYEHHs] BEUIECTB M MX IMPEBPAILICHHI: pa3I0KeHUE
MEPOKCUJa BOAOPOIA B MPUCYTCTBUM KaTAIU3AaTOPA, MOJECIN KPUCTATUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKIUi HMOHHOrO OOMEHA, OMPENENICHUE CPEllbl PacCTBOPOB C IMOMOIIBIO
WHJMKATOPOB, H3yUYCHUE BIUSHHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOU
PEAKLMU U TTOJ0KEHUE XUMUUYECKOTO PABHOBECHS.

Heoprannuyeckas xummus.

[lonoxxenne HemetaiuioB B llepmoandeckor cucteMe XMMHUYECKUX anemeHToB J[.U.
MeHnneneeBa U1 OCOOCHHOCTU CTPOCHHSI MX aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJJIOB.
AJoTponus HEMeTa/UIoB (Ha IpuUMepe KUCIIopoia, cephl, hocdopa U yriaeposa).

Bonopona. [Tonyuenue, puzndeckue 1 XUMHUYECKHUE CBOMCTBA: PEAKIIMK C METAJJIaMU U
HEMETaJJIaMH, BOCCTAHOBUTEIbHbIEC CBOMCTBA. [ napubl. TOIIMBHBIE 3JIEMEHTHI.

['amorensl. HaxoxneHwe B mpupoje, CHOCOObl MOMy4YeHUs, (QU3NYECKHE U
XAMHUYECKHE CBOMCTBA. ['amoreHoBojopoAbl. BakHeWimne  KUCIOPOACOAEpPKAIINE
COCNMHEHMsI TalloreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIOCOOBI  MOJYYCHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHUM.

Kucnopon, o30H. JlabopatopHbie ¥ MPOMBIIIIEHHBIE CITOCOOBI MOJIYYEHHUsI KUCIOPO/Ia.
Ou3NYEeCKne M XMMHYECKHE CBOMCTBA M NMPUMEHEHHUE KHUCIOpOoJa M 030HA. OKCUIBI U
MEPOKCHU/IBI.

Cepa. Haxoxnenne B mpupoje, CrOCOObI MOMydeHUs, (QU3NUYECKUE W XUMUYECKUE
cBorictBa. CepoBogopon, cynbbunasl. Oxcun cepwi(IV), okcun cepoi(VI). Ceprucras u
cepHasi KMUCJIOThI U uX cojid. OcOOEHHOCTH CBOMCTB cepHOM KucnoThl. [IpuMenenue cepol u
e€ cCoeIMHEHU.

A3zor. Haxoxnenue B mpupojse, CrocoObl MONMy4YeHUs, (PU3NUECKHEe U XUMHUYECKUE
cBoicTBa. AMMUaK, HUTpUAbL. OKCUJIBI a30Ta. A30TUCTasi U a30THAsI KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOW KUCIOTHI. [IpuMeHeHne a30Ta u ero coeuHeHu. A30THBIC
yaoO0peHus.



dochop. Haxoxnenrne B mpupoe, CriocoObl MoaydeHus, GU3NIECKUe U XUMHIECKHE
cBorictBa. ®ochunpr u dochun. Oxcumer dochopa, dhochopHas kuciora m €€ Comu.
[Tpumenenue docdopa u ero coenuneHunit. ochopusie y100peHHs.

VYrnepoa, HaxoxaeHHe B Ipupoje. AUIOTporHble Moaudukanuu. Puznyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB, 00pa3oBaHHbIX yriaepoaoM. Oxcup yraepoaa(ll),
okcun yriepona(IV), yronsHas kucinoTa U €€ colii. AKTUBUPOBAHHBIN yroib, aacopOius.
®ymnepensl, rpadeH, yriepoaHble HaHOTPYyOku. [IpuMeHEeHHWEe TPOCTHIX BEMIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COSAMHEHUI.

Kpemunii. Haxoxnenue B mpupoze, CiocoObl MoayYeHus, PU3ndeckue U XuMHUIeCKUe
cBorcTBa. Oxcun kpemHus(IV), kpemMHueBas KUcaoTa, CUiIMKaThl. [IpuMeHeHre kpeMHus U
ero coenuHeHn. CTEKI0, ero NoJIy4eHue, BUIbl CTEKIIA.

[Tonmoxenne wMetawioB B llepuoanueckor CUCTEME XHUMHUYECKUX DJIEMEHTOB.
OCoOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTailioB. OOIme Gu3ndecKue
cBoicTBa MeTa/uioB. [IpuMeHnenre MeTamioB B ObITY U TexHUKE. CIIJIaBbl METAILIOB.

DNEeKTPOXUMUUECKUN PsJl HanpsokeHuil mertamuioB. OOmme crnocoObl MOTy4YeHHS
METaJUIOB: TUAPOMETAJUTYPTHUsl, MHPOMETAILUTYprus, 3nekTpoMeramuyprus. Ilonstue o
KOppo3uH MeTaJIOB. CrIOCOOBI 3aIIUTHI OT KOPPO3UHU.

O6mast  xapakrepuctuka MertamwioB [A-rpynnet  [lepuoanueckoit  cucTEMBI
XUMHUYECKUX dJeMeHToB. Harpuit u kanwii: monydeHue, (PU3MUECKHE U XUMHYECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

OO6mast  xapakrtepuctuka MetaiioB IIA-rpynmel  [lepuonuueckoid  cucTeMbl
XUMUYECKUX JJIEMEHTOB. MarHuil W KaJbllUid: MOJy4YeHue, (QU3NYECKUe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX coequHeHuM. JKECTKOCTh BOJBI M CIIOCOOBI
€€ yCTpaHeHus.

ATIOMUHMI: TIOJlydeHHE, (PU3NYECKHEe M XHUMHUYECKHE CBOICTBA, NPUMEHEHUE
IPOCTOrO BEUIECTBA M €ro COoeAMHEHH. AMQOTepHble CBOMCTBAa OKCHIA M THAPOKCHIA
ATFIOMHUHUS, TUAPOKCOKOMITJIEKCHI aJTFOMUHUS.

OO6mmast xapakTepucTuka MeTaioB mobouHsix noarpynn (b-rpynm) Ilepuoanyeckoit
CHUCTEMbI XUMUUECKHUX IJIEMEHTOB.

@u3nyecKne W XUMHYECKHME CBOWCTBA XpomMa W ero coeauHeHuil. OKCuAbl U
ruapokcunbl - xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel U auxpomaThl, HX
OKHCIIUTEIbHBIE CBOKCTBA. [loilyyeHne u mpuMeHeHne Xpoma.

du3nyeckne U XMMHYECKHE CBOMCTBA MapraHiia M €ro COoeIuHeHuu. BaknHenmue
coenunenust mapranua(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar
KaJIUsl, €T0 OKUCIIUTENIbHBIC CBOMCTRA.

du3nyeckue W XHUMHYSCKHE CBOMCTBA JKejle3a M ero coeauHeHmii. OKCHIDI,
rugapokcuansl 1 conu kenesa(ll) u xkeneza(Ill). IlonyyeHue u mpuMEHEHHE Kelie3a U €ro
CILJIAaBOB.



Ou3nyecKkne M XUMHYECKHE CBOMCTBA Meau U €€ coenuHeHuil. llonydenue wu
IIPUMEHEHHUE MEIU U €€ COCUHECHUM.

[Muuk: mosydeHue, (U3NYECKUE M XUMHUYECKHE CBOMCTBAa. AMQOTEpHBIE CBOWCTBA
OKCHJIa W THUIPOKCHAA IIMHKA, TMJIPOKCOKOMIUIEKCHI LMHKA. [IpuMeHeHue LHWHKAa U €ro
COEIMHEHUMN.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHUs BELIECTB M WX MPEBpPALICHUI: H3yYEHHE
00pa3I0B HEMETAJUIOB, TOpEeHUE cepbl, Pocdopa, xenne3a, MarHusi B KUCIOPOE, U3YUCHHE
KOJUIEKIIMU «MeTaibl U CIUIaBbl», B3aUMOJCHCTBHUE IICIOYHBIX U IIETOYHO3EMEIBHBIX
METaJIOB C BOJIOM (BO3MOXHO MCIOJIB30BAHUE BUICOMATEPUAIIOB), B3AUMOJICHCTBUE IIMHKA
U JKeJle3a ¢ pacTBOPaMM KHCIIOT U IIEJIOYEH, KAUECTBEHHBIE PEAKIIMH HA HEOPTaHUYECKHE
aAHUOHBI, KAaTHOH BOJOPOJAa M KAaTHOHBI METAJUIOB, B3aUMOJCHCTBHE T'HAPOKCUIOB
ATIOMMHUSA WM LMHKA C PACTBOPAMHU KHCIJIOT W IIEJIOYEH, PEIICHUE IKCIIEPUMEHTAIbHBIX
3amady o temaMm «['amorenwl», «Cepa m e€ coenuHeHUs», «A30T U ¢dochop U uX
CcoeIMHEHUs», «MeTabl IIaBHbIX MOATPYII», «MeTamibl HOOOUHBIX TOATPYIIID).

XuMHuS U KU3Hb.

Ponp xumum B oOecrie4eHMHM YCTOMYMBOTO pa3BUTHs 4esioBeyecTBa. [loHsTHE O
Hay4YHBIX METOJAx TIIO3HAHWS M METOAOJOIMM HAydyHOro wuccienoBanusa. HayuHsle
IOPUHLMIIB  OpraHU3alid XUMHYECKOI0 MPOU3BOACTBA. I[IpOMBINIIEHHBIE CITOCOOBI
NOJIYYeHHS] BaXKHEHIIMX BEIIECTB (HA MPUMEpPE MPOU3BOACTBA aMMHUAKa, CEPHOM KHCIIOTHI,
MeTaHousa). IIpoMbliieHHbIEe CcOCOOBI MOTYYEHHUsS METaUIOB M CIUIABOB. XHUMHUYECKOE
3arpsi3HEHUE OKpY’Kawlled cpeapl U ero mnocieAcTtBus. Poiab xumuum B obecriedeHUu
HHEpPreTHYECcKoil 0€30MacHOCTH.

XuMHs U 300pOBbE 4YenoBeKa. JIekapcTBeHHble cpenctBa. [IpaBuia ucnonab3oBaHus
JIEKAPCTBEHHBIX NpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIVHBI.

XyUMHSI THIIA: OCHOBHBbIE KOMIIOHEHTHI, NHUIIEBble [100aBkU. Ponb xumuu B
o0ecreyeHny MUIIEeBON OE30MaCHOCTH.

Kocmernuueckue u napdromepusie cpencta. beitoBas xumus. [IpaBuna 6e3onacHoro
MCITIOJIb30BaHUS MTPENapaToB ObITOBOM XMMHH B IIOBCETHEBHOM KU3HH.

XUMHS B CTPOUTENBCTBE: BaKHENUIINE CTPOUTENbHBIE MaTepuabl (LIEMEHT, OETOH).

XuMus B CEJILCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE YI00OpEHUSI.

CoBpeMEHHbIE KOHCTPYKLHMOHHBIE  MaTepuaibl, KpPackH, CTEKJIO, KepaMHKa.
Marepuansl a1 anekTpoHuKHd. HaHOTeXHOIOT M.

PacuéTtHrble 3amaun.

Pacuétel: Macchl BelecTBa Wik 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM OO0BEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMHM BEIIEeCTB, Macchl (00bEMa,
KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKLUUH, €CIU OJHO M3 BEIIECTB HMMEET NPUMECH,
Macchl (00bEMa, KOTMYECTBA BEILIECTBA) MPOAYKTA PEaKLUH, €CId OJHO U3 BEUIECTB AAHO B
BUJIE PACTBOpa C OIPEAEIEHHOM MacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOU



JIOJTX U MOJIIPHOW KOHIIEHTPAIMH BEIECTBA B PACTBOPE, JOJU BBIXOJIAa MPOAYKTA PEAKIIH
OT TEOPETHUYECKH BO3ZMOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuszamus MeXnpeaMETHBIX CBSA3€W NpU H3YYEHMHM OOIIed M HEOpPraHu4ecKou
xuMuHd B 11 Kjacce OCyIlecTBISIETCS 4epe3 MCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-
HAYYHBIX TOHSATUHN, TaK U TMOHITHHA, MPUHATHIX B OTIEIBHBIX MPEIMETaX E€CTECTBEHHO-
HAY4YHOTI'O IMKJIA.

OO11ue ecTecTBEHHO-HAy4YHbIE MMOHATHS: SBJICHUE, HAYYHbIN (PAKT, TUIOTE3a, TEOPHS,
3aKOH, AaHallu3, CHUHTE3, KIacCU(pUKauus, NEPUOJUYHOCTh, HAOJIIOJIEHUE, H3MEpPEHUE,
HKCIEPUMEHT, MOJIENb, MOJIETUPOBAHHE.

®dusuka: Matepus, MUKPOMUP, MAKPOMHUP, aTOM, AJIEKTPOH, MPOTOH, HEHTPOH, HOH,
U30TOIIbI, PAJAMOAKTUBHOCTH, MOJIEKYJIa, SHEPTeTUIECKUI YPOBEHb, BELIECTBO, TEJIO, 00BEM,
arperaTHoOe€ COCTOSIHHE BEIIECTBA, WJICANbHBIA Tra3, (DU3MUECKUE BEJIWYUHBI, €IUHHIIbI
U3MEPEHMS], CKOPOCTh, SHEPIHsl, Macca.

buonorus: kneTka, opraHu3M, 3KocHcTema, Ouocdepa, MeTabOIM3M, MaKpo- U
MUKPOIJIEMEHTHI, O€JIKH, KUPBI, YTIEBOIbI, HYKJICHHOBBIE KUCIOTHI, ()ePMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTUHU B IKOCHCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE OPO/IbL, OJE3HBIE HCKOMIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: XuUMHYECKass MPOMBIIUIEHHOCTh, METAUIYpIrUs, CTPOUTEIIbHbIE
MaTepuaibl, CETbCKOXO3IWCTBEHHOE MPOW3BOJACTBO, TMHINEBAs  MPOMBIIUICHHOCTD,
dapmaneBTHUECKass MPOMBIIUIEHHOCTh, TMPOU3BOACTBO KOCMETUYECKUX IPErmapaTos,
IPOU3BOACTBO  KOHCTPYKLUHMOHHBIX  MAaTE€pHaJiOB, d3JEKTPOHHAs  IPOMBINIIEHHOCTb,
HAaHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMHNWHN HA
YTI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM C CHUCTEMHO-ACSATEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yibTaTOB OCBOEHHUS NpeaMeTa «XUMHUsS» Ha YpOBHE CpEeAHEro oOlmiero oOpa3zoBaHUs
BBIJICJICHBI  CIEAYIOIIME COCTABJISIIONIME: OCO3HAHHE OOYYAIONIMMUCS  POCCUICKOMN
rPaXIaHCKOM UJAEHTUYHOCTH; TOTOBHOCTh K CAaMOPA3BUTHIO, CAaMOCTOSITEILHOCTH U
CaMOOTIPE/ICIICHUIO; HAJIMYHWE MOTHUBAIlMM K OOYYEHHWIO, TOTOBHOCTH M CIIOCOOHOCTH
o0ydJaroumxcsi pyKOBOJACTBOBAThCS NPUHITHIMU B OOIECTBE MpaBUJIaMU M HOpPMaMu
MOBEACHUS; HAJIMYMUE IMPABOCO3HAHUS, IKOJOTMYECKOM KYJIbTYpbl; CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIluyHOCTHBIE ~ pe3yibTaThl  OCBOCHMSI  TpeaMera  «XHUMUsD) OTpaXkaroT
c(hOpPMUPOBAHHOCTH OTBITA MO3HABATEIILHON U MPAKTUYECKOUN JAEATEILHOCTH 00YUYarOIIUXCS
B IIpOIIeCcCe peann3aluu 00pa3oBaTebHOMN eI TEIIbHOCTH.

JIM4yHOCTHBIE ~ PE3YJIBTATHI OCBOEHUs  mpeaMmeTa  «XHUMHUS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTH OTBITA MO3HABATEIILHOM U MPAKTUYECKOU NESITEILHOCTH 00yUYarOIIuXCs
B MIPOIECCE peanu3aluu 00pa3oBaTeIbHON JEATEIbHOCTH, B TOM YHCIIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHHUS OOYYAIOIIMMHCS CBOUMX KOHCTUTYLUOHHBIX TIIpaB U 0OSI3aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS] O COLIMAIBHBIX HOpMaxX W MpaBUIaX MEKIUYHOCTHBIX OTHOIICHUU B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIbHOCTH TPH CO3JAaHUH YUYEOHBIX
MPOEKTOB, PEIIEHWU YYEOHBIX M TIO3HABATENBHBIX 3aJ]]a4, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHATTU3€ PA3IMYHBIX BUJIOB YUCOHOM NESITEIHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAyYHOMY HACJIEAUI0 OTEYECTBEHHOMU
XUMUU;

YBaKEHHS K MIPOIIECCY TBOPUECTBA B 00JIACTU TEOPUHU M MPAKTUYECKOTO MPUIIOKEHUS
XUMUH, OCO3HAHHS TOTO, YTO JIaHHBIE HAYKU €CTh PE3YJIbTAT JJIUTECIBHBIX HAOIIOICHUIA,
KPOIMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCca W I03HABATEIIbHBIX MOTHBOB B TMOJYYEHUHM M TMOCJIEAYIOIIEM aHalu3e
WH(pOpMAITH O TIEPEIOBHIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;



CIIOCOOHOCTH OIICHUBAaTh CUTYyallMH, CBS3aHHBIE C XUMHYECKHUMH SIBICHUSIMHU, U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE M MOCTYNKHA CBOMX TOBAPHUILEH C MO3HIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

NOHMMAaHHUS IIEHHOCTEH 370pOoBOro M 0€30MacHOro obpasa >KM3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 370POBBIO;

COOJII0/IeHUs MpaBuJl 0€30MacHOro OOpalIeHus ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU, B TPYJIOBOU AEATEIBHOCTH;

NOHMMAaHUS UEHHOCTU MPAaBUJ HHIMBUIYAJbHOTO W KOJUJIEKTUBHOTO O€30MacHOro
MOBEACHUS B CUTYALUSIX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIOJEH;

OCO3HAHMS MOCJEICTBUI U HETPUATUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aTKOTOJIS,
HApPKOTUKOB, KypEHHS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-MCCIIEIOBATEIBCKONU JESTEIbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTUX BUAAX AESATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YaCTHE B PEIICHUM NPAKTHUYECKUX 3a/1a4 COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY MU3YUYEHHIO TPOPECCUil pa3IuyHOro poaa, B TOM YUCIE Ha
OCHOBE MTPUMEHEHUS TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TPpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBHAYaJIbHON TpaeKTOpUH 0Opa3oBaHMUs,
Oyaymeil mnpodeccur M pealu3allud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, MHTEPECOB U MOTPEOHOCTEHN 00111eCTBa;

6) K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH  1I€JIECOOOPAa3HOT0  OTHOLIEHUS K HOPUpPOJE KaK  HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHUMAaHUsl  TJIOOAJIBHOTO  XapakTepa  SKOJOTHYECKHX  NpoOJeM,  BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOIHON U COLUANBHON CPEbL;

OCO3HAHUSI HEOOXOAMMOCTH HCIOJIb30BAaHUSL JOCTHKEHUN XUMHUU JJIs PELICHUs
BOIIPOCOB PAILMOHAIBHOIO MTPUPOIOINOIB30BaHHS;

AKTUBHOTO HENPUATHS JEUCTBUN, IPUHOCAILINUX BPE OKPYKAIOIIEH MPUPOJHOU CpeIE,
yMEHUs MPOTHO3UPOBATh HeOJIaronpusTHHIE AKOJIOTUYECKUE MOCJIE/ICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJM4yusl Pa3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, YKOJIOTUYECKOW KYJIbTYpPHI, OIbITA
JEATEIIBHOCTH SKOJIOTMYECKOM HAIpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbHCA HMH B
MO03HABATEJIbHOM, KOMMYHHKAaTUBHOW M COLMAIbHON MPAKTHUKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO MPOTUBOCTOSTH UAEOJOTUH XeMOPOOUH;



7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKU H
OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHCIU(PUKA XUMHUHM KaK HayKd, OCO3HaHHs €€ poiu B (HOpPMHUPOBAHHUU
paIMOHaIBbHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUW IIEJIOCTHOTO TMPEICTaBICHHUS 00
OKpY)KalollleM MHUpPE KaK O €JAMHCTBE NPUPOJBI M YEIOBEKa, B MO3HAHWU TMPUPOIHBIX
3aKOHOMEPHOCTEW U peLICHUH MPOOIeM COXpaHEHHS MPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHUU JIJIsl COBPEMEHHOW IMBUWIIM3AINAU: B €€
T'YMaHUCTHYECKOW HAMpPaBJICHHOCTH W Ba)XXHOHW pOJIM B CO3JaHWM HOBOM 0a3bl
MaTepuaIbHOW KyJIbTYphl, B PEHICHHH TI00AIbHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHUSA
YeJIOBEYECTBA — ChIPbEBOM, SHEPTETUUECKOMN, MUILEBOI U HKOJIOTUYECKON O€30MacHOCTH, B
pa3BUTUM MEAMIIMHBI, OOECIEUEeHUH YCIOBUH YCIEIIHOTO TPpyda M OKOJOTHYECKH
KOM(pOPTHOM KU3HU KaXA0r0 YieHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: MOHUMAaHUSl CYLUIHOCTH METOJIOB IIO3HAHMS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BAaTh MOMy4yaeMble 3HAHUS
JUIS aHaiu3a M OOBSICHEHHS SBICHUN OKpPYKAIOIIETO MHpa M TMPOUCXOIAIMX B HEM
U3MEHEHUH, YMEHHUs JelaTh 000CHOBAaHHBIC 3aKIIOYCHHS] Ha OCHOBE HAYYHBIX (PAKTOB H
UMEIOLINXCS JaHHBIX C LEJIbIO MOTYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XMUMHUUYECKUE 3HAHMS JJIs PEIICHUs
po6JieM B PeabHBIX JKU3HEHHBIX CUTYaIIUAX;

WHTEepeca K MO3HAHMIO, UCCIIEI0BATEIbCKON AeSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPA30BAHUIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHWMH 10 XMMHUU B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM Tpylda B pasnuyHbiX chepax mpodheccnoHambHON
JeSITENBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HAYMMBIE JIJIs1 (POPMHUPOBAHUS MUPOBO33PEHUS O0YJAFOIIMXCS MEXIUCITUTUTHHAPHBIC
(MeXTpeaMeTHbIC) 00IIeHAyYHbBIE TIOHATHS, OTPAYXKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI
MUpa U CTIeNU(PUKY METOOB MO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPTHs, SBIICHHUE, MPOIECC, CHUCTeMa, HAy4YHBIN (haKT, MPUHIINI, TUIIOTE3a,
3aKOHOMEPHOCTD, 3aKOH, TCOPHS, UCCIICIOBaHNE, HAOTIOICHNEe, N3MEPECHHE, SKCIIEPUMEHT U
Apyrue);

YHUBEpCalIbHBIC  Yy4eOHBIC JelcTBHS  (TO3HABaTeIbHBIC, KOMMYHHKATHBHBIC,
perynsaTUBHBIE), oOecreunBamomme (HopMupoBaHne (YHKIIMOHATLHON TPAaMOTHOCTH U
COIMAIbHON KOMITETCHIIUU 00YYaIOuXCs;



CIIOCOOHOCTh ~ OOYYAIONIUXCSl HCIOJB30BaTh OCBOCHHBIC MEXKIUCIUIUTMHAPHEIE,
MHUPOBO33PEHUYCCKUE 3HAHUSA W yYHHBEpCAJIbHBIC y4eOHBIC JACHCTBHS B IO3HABATCILHOW H
COLMAJIbHOM ITPAKTHKE.

MeTtanpeIMEeTHBIC Pe3yJbTaThl OTPaKArOT OBJIAJICHUE YHHBEPCAIBHBIMU YUCOHBIMH
MI03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

1) 6a30Bble JJOruvYecKmne JaecTBUSI:

CaMOCTOATENHLHO (POPMYIHMPOBATh U AKTyaIU3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONpENENATh LN NESITEILHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU UX JOCTHKECHHUS,
COOTHOCHUTB PE3YJIbTaThl IESITEIBHOCTH C IOCTABIECHHBIMU LIEISAMU;

WCIIOJIb30BaTh MPHU OCBOEHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIEHUS: BBIACIATh
XapakTepHble NPU3HAKKA TIOHSATUA W YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIL30BaTh
COOTBETCTBYIOIINE MOHATHUS [T O0OBSICHEHUSI OTJEIbHBIX (DaKTOB U SIBJICHUI;

BBHIOMpATh OCHOBAaHUSI U KPUTEPHUM MJi1 KIACCU(UKAIMKU BEHIECTB U XUMHUUYECKHUX
pEeaKLHnii;

YCTaHABJIMBATh PUYNHHO-CIIEICTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHAYKTUBHBIC, NEIYKTUBHBIC, IO aHAJOTHH),
BBISBJISIT  3aKOHOMEPHOCTH W TMPOTUBOPEYUST B  paccMaTpUBAEMbIX  SIBICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

NPUMEHITh B TIPOLIECCE TIO3HAHUA UCIOJb3YyEMbIE B XUMHH CHUMBOJIAYECKHUE
(3HAKOBBIC) MOJENHU, MPeoOPa3OBHIBATh MOJICTLHBIC TPEICTABICHUS — XUMHYECKUN 3HAK
(cuMBOJI) 3J€MEHTa, XUMH4YecKas (opMysa, ypaBHEHHE XUMHUYECKOW peaKIuu — TpHU
peleHn Y4YeOHBIX TTO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHbBIC
MOJEIbHBIE MTPEACTABIICHHUS JJIS1 BBISIBJICHUS XaPAKTEPHBIX MPU3HAKOB U3y4a€MbIX BELIECTB
Y XMMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMU METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEaAKIUi;

dbopmMynupoBaTh LMW W 3a7a4d MCCIIECIOBAHUS, HCIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TO3HAHUS U
OCHOBBI 11 (POPMHUPOBAHUS TUIOTE3bI IO TMPOBEPKE MPABWIBHOCTH BBICKA3BIBAEMBIX
CYXICHUM;

BJIaJICTh HAaBBIKAMU CaMOCTOSITEJILHOTIO TUIAHUPOBAHUS W MPOBEICHUS YYCHUUYECKHUX
DKCIIEPUMEHTOB, COBEpIIECHCTBOBATH yMEHHS HAOMIOIaTh 3a XOJIOM  MpoIlecca,
CaMOCTOSITEJIbHO TTPOTHO3UPOBAThH €ro pe3yibTaT, (OpMyIUPOBaTh 000OIIEHNS W BHIBOJIBI
OTHOCUTETFHO JTIOCTOBEPHOCTH PE3yJIhTAaTOB HCCIIECIOBAHUSA, COCTAaBJISAThH OOOCHOBAHHBIN
OTU€T O MPOJICIIAaHHOM padoTE;



npuoOpeTaTh OMBIT YYEHUUYECKOM HCCIIEeN0BATENbCKON U MPOEKTHOW NEATEIbHOCTH,
IPOSBJISITH COCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB pEUICHUs
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B [TO3HAHHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PA3NMYHBIX HCTOYHHMKAX HH(OpManuu (HayyHO-TIOMYJIsIpHAsI
JUTEepaTypa XUMHUYECKOTO COJEpKaHUs, CIpaBOYHbIe Mocobus, pecypchl WHTepHera),
aHAIM3UPOBATh MH(POPMAIMIO PAa3IMYHBIX BUIOB M (OpPM MpENCTaBICHUS, KPUTUUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GopMyIupoBaTh 3ampoChl U MPUMEHATh Pa3IMYHbIE METONbI MPU MOUCKE U OTOOpE
uHpOopMaIu, HEOOXOAUMOM JIJIs BBIIIOJIHEHUS yUEOHBIX 3a/1a4 ONPeNeIEHHOIO TUIIa;

pruoOpeTaTh OIBIT MCIIOJIb30BaHUS UH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUIA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMAJbHYIO (DOpMY TMpeACTaBlIeHUs HHPOpMAaIUU
(cxemsl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM S3bIK B KAauyeCTBE CPEJCTBA INpU paboTe ¢ XUMUYECKON
uH(popMalMel: NPUMEHITh MEXIpEAMETHbIE ((PU3HUECKHME W MATEMaTUYECKUE) 3HAKU U
CUMBOJIBL, (hOpMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMbI B XOJI€ IUAJIOTa U/WIIN
JTMCKYCCHUH, BBICKA3bIBATh HJIeU, (HOPMYITHUPOBATH CBOM MPEIOKEHUS OTHOCUTEITHHO
BBITIOJIHEHUS NIPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh €  TPE3CHTAIMCH  pe3y/bTaTOB  II03HABATEIHHOW  JIEATEIHHOCTH,
MOJTyYEHHBIX CAaMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBITIOJTHCHHH
XUMHYECKOTO OKCIIEPUMCHTA, TMPAKTUYECKOW padOThl 10 HCCIICOBAHHIO CBOWCTB
W3ydaeMbIX BEIICCTB, peau3allid Y4eOHOTO MPOeKTa, U (POPMYJIUPOBATH BBIBOIBI IO
pe3ysibTaTaM MPOBEACHHBIX WCCICAOBAHUN MYyTEM COIJIAaCOBAHMs IO3UIMH B  XOJC
o0cyxIeHus] 1 0OMeHa MHEHUSMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO  IUIAHUPOBAaTb M OCYILIECTBISATH  CBOKO  IIO3HABATEJBHYIO
NesATEIbHOCTD, ONpeeiss e€ e U 3a7a4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh MpeJaraeMblii aJIrOpUTM JCHCTBUM TMpPU BHIMIOJTHEHUHU YYE€OHBIX H



UCCIIEIOBATENbCKUX 3a]a4, BBIOMpaTh Hamboiee 3(P(EeKTUBHBIN CHOCOO HMX PEIICHHUs C
y4€TOM TOTY4YSHHS HOBBIX 3HAaHUH O BEIIECTBAX U XUMUYECKUX PEAKIUX;
OCYILLECTBIISATh CAMOKOHTPOJIb JESITEILHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIE PE3YNIBTATHI OCBOCHMS MPOrPaMMbl IO XMMHUU Ha YriIyOJIEHHOM YPOBHE
Ha YpPOBHE cpelHero oOIiero oOpa3oBaHMs BKIIOYAIOT crenuduueckue A y4yeOHOTro
npeaMera «XHUMHS» HayyHble 3HAHMS, YMEHUS M CHOCOOBI JEMCTBHI 10 OCBOEHHUIO,
UHTEPIIPETALMY U NPeoOpa30BaHUIO 3HAHWUM, BUJIbI ACSITEIBHOCTU MO MOJIYYEHUIO HOBOTO
3HAHHUSA ¥ IPUMEHEHUIO 3HAHUI B Pa3IMYHbIX YYEOHBIX CUTyalUsiX, a TAKXKE B peabHbBIX
KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C XuMUEH. B mporpamme nmo XMMHHM OpeIMETHBIE
pe3yJIbTaThI IIPEACTABIICHBI 110 TOJAM U3yYCHHUS.

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHndeckass XuMHUs» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh NPEACTABICHUN: O MECT€ W 3HAYEHUU OPraHUYECKOM XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK M €€ pOJuM B OO0ECHEYEHUH YCTOWYUBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH TMPOOJEM HDKOJIOTMUYECKOM, HHEPreTUYECKON | MHUIIEBON
0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, CO3JJaHUM HOBBIX MaTEPHUaIOB, HOBBIX MCTOYHUKOB
SHEPIUM, B OOECIEUCHUH PAlMOHAIIBHOTO MPUPOAOINOIL30BaHUs, B (DOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl YEJIOBEKAa, a TaKKE JKOJIOTHYECKH O0OOCHOBAHHOTO
OTHOUIEHHS K CBOEMY 3J0POBBIO U IIPUPOAHOM CpeELIE;

BJIAJICHUE CUCTEMOM XMMHMYECKUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOLINE
MOHATHS — XUMHUYECKUI DJIEMEHT, aTOM, SJIPO M 3JIEKTPOHHAas 000j04YKa aroma, s-, p-, d-
aTOMHBbIE OpOUTAIM, OCHOBHOE U BO30YXXJIEHHOE COCTOSIHUSA aToma, THOpuau3alus
aTOMHBIX OpOWTaNiel, MOH, MOJIEKYJa, BaJCHTHOCTH, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHB
OKHUCJICHUS, XUMHYECKasi CBS3b, MOJIb, MOJISIPHAsI Macca, MOJSIPHBIA 00BEM, yriIepOIHbIN
CKeJIeT, (PYHKIMOHAJIbHAs TPYIla, paguKai, CTPYKTypHble ¢Gopmylbl (pa3BEPHYTHIE,
COKpalIEHHbIE, CKEJICTHBIC),  HM30MEpUs  CTPYKTypHass W  MPOCTPAaHCTBEHHAas
(reomeTpuueckasi,  ONTUYECKasi), H3OMEPbI, TOMOJIOTUYECKHH  psiJ, TOMOJIOTH,
YIJIEBOAOPOJBI, KHUCIOPOA- M a30TCOAEp KALIME OPraHUYECKUE COECIUHEHUS, MOHOMEDP,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COEAWHEHUS, TEOPUH, 3aAKOHBI
(nepuoanueckuit 3axkoH . . MenneneeBa, Teopusi CTpOCHHSI OPraHUYECKUX BEIIECTB A.
M. BbytnepoBa, 3aKOH COXpAaHEHHUsSI MACCHI BEIIECTB, 3aKOH COXPAaHEHHS WU IPEBPAIICHUS
SHEPIUM MPU XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIINE B OCHOBE IOHUMAHUS IPUYMHHOCTH U CHCTEMHOCTH
XAMUYECKUX  SBJCHHUM; TPEACTABICHUS O MEXAaHU3Max XHUMHUYECKUX PEaKLHH,
TEPMOJMHAMUYECKUX W KUHETUYECKHUX 3aKOHOMEPHOCTSX WX MNPOTEKAHUSA, O B3aUMHOM
BJIMSIHUU aTOMOB U TPYII aTOMOB B MOJIeKyJiax (MHIYKTUBHBIA U ME€30MEpHBIN 3 (PEeKTHI,
opuentantsl | u Il pona); dhakTomornueckue cBeIeHUSI O CBOMCTBAX, COCTaBe, MOJIYYCHUHN U



0€30macHOM UCIOJIb30BAHUN BOKHEUININX OPTaHUYECKHUX BEIMIECTB B OBITY U MPAKTHICCKOM
JEATEeIIbHOCTH YE€JIOBEKa, OONIMX HAyYHBIX MNPHUHIUIIAX XUMHYECKOrOo MPOU3BOJACTBA (HA
IpUMEpPE MPON3BOICTBA METAHOIA, TTIepepadoTKu HePTH);

chOpPMHPOBAHHOCTh ~YMEHHMI: BBISBISATH  XapakTEpHbIE MPU3HAKK  TOHSTH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MMOHATHS MIPU ONUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCAUHEHNN;

c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMHUYECKYKD CHMBOJIMKY JUISI COCTAaBJICHHUS MOJIEKYJSIDHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpANIEHHBIX M CKEJIETHBIX) (OpMYyN OpraHUYEecCKUx
BEILIECTB;

COCTaBJISITh YPAaBHEHUS XHWMHUYECKUX pEAKIUKA UM PACKPbIBaTh HUX CYIIHOCTbH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
OalaHca STUX pEaKIui, peakiuié MOHHOrO OOMEHAa MYTEM COCTaBJIEHUS UX TMOJIHBIX H
COKpAIlEHHBIX HOHHBIX YPaBHECHMUIA;

M3rOTAaBIMBAaTh MOJICIA MOJIEKYJI OPraHWYECKHUX BEIIECTB JJISI WJUIIOCTPAlMA HX
XAMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHUM:  YCTAHABIMBATH  MPUHAMICIKHOCTh  U3YUYCHHBIX
OpraHUYECKUX BEHIECTB MO UX COCTABYy M CTPOCHUIO K OMPENEIEHHOMY KIacCy/TpyIie
COCIMHEHMM, JaBaTh WM Ha3BaHUs Mo cucreMarnyeckoi HomeHkiatype (IUPAC) u
MPUBOJUTh TPUBHAIBHBIC HA3BaHUS JJIsI OTJEIBHBIX MPEICTABUTENICH OPTraHUYECKUX
BEILIECTB (TUJICH, alleTUJIEH, TOJMYOJI, TJIUIEPUH, STHICHTIIUKOJb, (EeHOJ, PopMalIbIeTH/I,
aneTanbJerul, alleTOH, MypaBbUHAs KUCIIOTA, YKCYCHas KUCIIOTa, CTEAPUHOBASI, OJIEMHOBAs,
NaJbMUTUHOBAS KHWCJIOTHI, TJMIMH, ajJaHWH, MalbTo3a, (PYKTO3a, AHWUJIUH, TUBUHUI,
W30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACIATh BUJ XUMUYECKOU CBSI3M B OPTraHUYECKUX
coeMHEHUsIX (KOBaJICHTHAs U UOHHAS CBS3b, G- U TT-CBA3b, BOJOPO/IHAS CBS3b);

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITH MOJIOKEHUSI TEOPUH CTPOSHUS OPTaHUYECKUX
BemecTB A. M. bytiepoBa mist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa
Y CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTpOCHHE, (uznueckue u
XMMHWYECKUE CBOMCTBA THUIWYHBIX MPEICTABUTENICH PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, IMKJIOAJIKAHOB, AQJIKEHOB, AaJKaJWE€HOB, aJKUHOB, ApOMaTHYECKUX
YIAEBOAOPO/IOB, CIHMPTOB, albACTUIOB, KETOHOB, KAapOOHOBBIX KHCIOT, TMPOCTBHIX U
CJIOKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAUHEHU U aMUHOB, aMUHOKHUCIIOT, OCJIKOB, YIJICBO/IOB
(MOHO-, M- W TOJIMCAXapUIOB), WUIFOCTPUPOBATH TI'€HETUUYECKYHO CBSI3b MEXIAY HUMH
YPaBHEHUSIMUA COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUNA C UCIOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHPOBAHHOCTh yYMEHHSI TOATBEPKIATh HAa KOHKPETHBIX MPHUMEpPax XapakTep
3aBUCUMOCTH PEaKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCAMHEHUM OT KPATHOCTH U THUIIA



KOBaJCHTHON CBSI3U (G- U T-CBA3M), B3aMMHOTO BIIMSIHUSL aTOMOB W TPYII aTOMOB B
MOJICKYJIax;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOYHUKHU YTIEBOJOPOJHOTO CHIPHS
(HedTh, IPUPOJHBINA Ta3, Yroiib), CIOCOOBI €r0 NMepepadOTKU U MPAKTUYECKOE IPUMEHEHUE
IPOAYKTOB NEPEPabOTKY;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O €CTECTBEHHO-HAYYHBIX METOJaX
NMO3HaHUs — HAOMIOACHUM, W3MEPEHUHU, MOJETHPOBAHUH, JKCIEpUMEHTE (peajbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHATh 3TH 3HAHMS;

C()OPMUPOBAHHOCTb YMEHMSI MPUMEHITh OCHOBHBIE OIEPALMHA  MBICIUTEIBHOM
JESATEIIbHOCTH — aHAIM3 U CUHTE3, CPaBHEHUE, 0000IIEHNE, CUCTEMATU3ALIMIO, BBISIBJICHHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3eW — JJII HM3YyYEHUS CBOWMCTB BEIIECTB W XHUMHUYECKUX
peaKuui;

C()OPMUPOBAHHOCTb YMEHHUMW: BBISBIATH B3aUMOCBSI3b XMMHMYECKHUX 3HAHUU C
HNOHATUAMHU M TPEJCTABICHUSMU JPYIMX €CTECTBEHHO-HAyYHBIX INPEAMETOB Il Oosee
OCO3HAHHOTO TOHUMAHMs CYIIHOCTH MAaTepUalbHOTO €IWHCTBA MHpA, HCIIOJIb30BaTh
CHUCTEMHbBIE 3HAHHUS IO OPraHUYECKOM XUMHUHM [JIsi OOBSICHEHHS W TPOTHO3WPOBAHUS
SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO TIPUPOTY;

C()OPMUPOBAHHOCTb YMEHMI: MPOBOAUTH Pacu€Thl MO XUMHUYECKUM (opmyrnaMm u
YPaBHEHUSAM XUMHYECKHX pPEaKIUil C HCIOIb30BaHUEM (PU3NUYECKUX BEIMYMH (Macca,
00BEM Tra3zoB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOUIMX BEHIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacuéThl MO HAXOXKICHUIO XUMHUYECKOW (OpMyIbI BEHIECTBA MO W3BECTHBIM
MacCOBBbIM  JIOJISIM ~ XMMHMUYECKHUX 3JEMEHTOB, TMPOJIYKTaM CropaHusi, IUJIOTHOCTU
ra3z000pa3HbIX BEICCTB;

C()OPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAJIMU3UPOBATh U OIIEHUBATH C
NO3ULUKA HKOJIOTMYECKON O€30MacCHOCTU TOCIEACTBUA OBITOBOM M MPOU3BOJICTBEHHOU
JIeSITEIbHOCTH YeJIOBEeKa, CBSA3aHHOM C MepepaboTKOM BEIIECTB, UCTIOIb30BATh MOTyUYEHHBIC
3HAHUA JUISL IPUHSATHS TPAMOTHBIX pELIeHUH MPoOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH;

C(OPMUPOBAHHOCTh ~ YMEHHI: CaMOCTOATEIbHO IUIAHUPOBATb W IPOBOAUTH
XUMHYECKUNA HKCIIEPUMEHT (TIOMydYeHUE W H3YYCHHE CBONCTB OPTraHWYECKUX BEIECTB,
KauyeCTBEHHBIE PEAKIMU YTIIEBOJOPOIOB PA3IUYHBIX KIACCOB U KUCIOPOJCOIEPKAIINX
OPTraHMYECKHUX BEIIECTB, pEIIEHHUE OSKCIEPUMEHTANBHBIX 3aJad 10 PAaclo3HABaHUIO
OPraHMYECKHX BEIISCTB) C COONFOACHUEM IIPaBHII 0€30IMacHOTO OOpaIlleHHS C BEICCTBAMHU
U 1a00paTopHbIM 000pyAOBaHUEM, (HOPMYIUPOBATH 1I€JIb UCCIEAOBaHUS, MIPEICTABIATH B
pasnuuHOil  Qopme pe3ynbTaThl AKCIEPUMEHTa, AaHAJIM3UpPOBaTh W OICHHWBATH WX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JII01aTh MpaBUjIa HKOJIOTUYECKH 11€JIeCO00Pa3HOT0 MOBEACHUS B OBITY U TPYJOBOU
JESITEIbHOCTH B II€JIIX COXPAaHEHHUsI CBOETO 3/I0POBBS, OKPYKAIOIIEH MPUPOAHON Cpeasl U
JOCTHKEHUSA €€ YCTOMYMBOIO Pa3BUTHS;



OCO3HABaTh OMACHOCTh TOKCUYECKOTO JEUCTBUS HA KUBBIE OPTraHU3MBbI OITPEICITIEHHBIX
OPTraHUYECKUX BEIIECTB, MOHUMAs cMbICI nokasarens [1/1K;

aHANMM3UPOBATh  I1€JIECOO0OPA3HOCTh, TPHUMEHECHHS OPTaHWMYECKHX BEIIECTB B
MPOMBIIIVIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS] PUCK-TI0JIb3a;

c(hOpMHPOBAHHOCTh YMEHHI: OCYIIECTBIISITH II€JICHANPABICHHBIN MOUCK XUMHYECKOU
uHQOpMAIIM B PA3IUYHBIX HCTOYHWMKAX (Hay4YHas W Yy4deOHO-HAay4dHas JHTEpaTrypa,
cpenctBa MaccoBol wmHGopmaruu, VHTEpHET W Apyrue), KPUTHYECCKH aHAJIU3UPOBATH
XUMHUYECKYI0 HHGpOpMaIMIo, TepepadarbiBaTh €€ M HCIOIb30BaTh B COOTBETCTBUM C
MOCTaBJICHHOM y4eOHOM 3a1auei.



11 KITACC

[IpenmeTHble pe3ynabTaThl OCBOEHUS Kypca «OOmas M HEOPraHW4yecKas XUMUS»
OTPaXKaroT:

chOpPMHPOBAHHOCTh  MPEJCTABICHUN: O  MaTepuajlbHOM  E€IUHCTBE  MHDA,
3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SIBIICHUW MPUPOJBI, O MECTE€ M 3HAYEHUU XUMHUU B
CHUCTEME €CTECTBEHHBIX HAYK U €€ pOJIK B 00ECIIEYEHUN YCTOMYMBOTO Pa3BUTHS, B PELICHUU
npo0OsieM HKOJIOTUYECKOM, HSHEPreTHYeCKOW M MHINEBOM Oe30macHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3/JAaHUM HOBBIX MAaTE€pHaIOB, HOBBIX MCTOUYHHMKOB PHEPrUU, B 0OECIEYECHUU
pPallMOHANBHOTO MPUPOOIOIb30BaHUSA, B (OPMHUPOBAHUU MHPOBO33PEHHUS U  OOIIeH
KyJIbTYphl YEJOBEKa, a TaKXKe HKOJIOTMYeCKH OOOCHOBAHHOTO OTHONIIEHUS K CBOEMY
3JI0POBBIO U IPUPOIHOM CPEJIE;

BJIAJICHNE CUCTEMOM XMMHMYECKMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOLINE
HNOHATUA — XUMHUYECKHM 3JIEMEHT, aToM, SApO aTOMa, W30TOIbI, AJIEKTPOHHAsA 000JOUYKa
aroma, s-, pP-, O-aroMHbBIe OpOWTAU, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa,
ruOpUaAN3aIns aTOMHBIX opOuTaneu, HOH, MOJIEKYJIA, BaJICHTHOCTb,
AIIEKTPOOTPULIATENILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl CBA3b (KOBAJICHTHAsI, NOHHA,
MeTauInyecKasi, BOAOPOIHAs ), KpUCTAINIMYECKAs PEIIETKA, XUMUYECKasl peakiusi, pacTBOp,
DIIEKTPOJIUTBI, HEANEKTPOIUTBI, MIEKTPOJUTUUECKAS JUCCOLMALINS, CTEIIEHb TUCCOLUALNHY,
BOJIOPOJHBIN IOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOM 3((EKT XUMUUYECKOU
peaklMK, CKOPOCTbh XMMHUYECKON peaKIMh, XUMUYECKOE PaBHOBECHE; TEOPUU U 3aKOHBI
(Teopusi BJIEKTPOJIMTHYECKOW AUCCOLMAlMK, nepuoandeckuit 3akoH .M. Menpeneesa,
3aKOH COXPAHEHWs MACChl BEILECTB, 3aKOH COXPAHEHMS W IPEBPALLICHHS DHEPTUU IPU
XUMHUYECKUX PEAKLHMSIX, 3aKOH IIOCTOSTHCTBA COCTaBa BEILECTB, 3aKOH JICUCTBYIOIINX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHUS, JICKAIINE B
OCHOBE MOHUMAaHUSl MPUYUHHOCTH W CHUCTEMHOCTH XHMHMUYECKHUX SIBJIEHUH; COBPEMEHHBIE
NPEACTAaBICHUSI O CTPOCHHM BEIIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJSIPHOM U
HaJMOJIEKYJISIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHM3Max XUMHUUYECKUX PEaKIuil,
TEPMOJIMHAMMYECKUX M KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHMS, O XMMUYECKOM
pPaBHOBECHM, PACTBOpAaX M JHUCIEPCHBIX CcUCTEMax; (HaKTOJOTUYECKHE CBEICHHS O
CBOMCTBax, COCTaBe, IMOJY4YeHUM U O€30MacHOM  HCIOJIb30BAaHUM  BAKHEUILNX
HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW MAESITENIbHOCTU 4YEJNOBEKa, OOIIHX
Hay4HBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHWH: BBISBISATH XapaKTEPHbIC TMPU3HAKK  TIOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBSA3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHUS MIPU OMUCAHUU
HEOPTaHWYECKUX BEUIECTB U UX MPEBPAIICHHUII;

C(OPMUPOBAHHOCTh ~ YMEHMSI  UCIOJB30BAaTh  XHMHUYECKYI0  CHMBOJHKY  JJIs
cocTaBiieHUs] (OpMyJl BEIIECTB W ypPaBHEHUN XHMMUYECKUX PEaKIUi, CHUCTEMaTHYECKYIO
HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BAHUS OT/IEJIbHBIX BEILIECTB;



c(OPMUPOBAHHOCTh YMEHHUSI OINPEAENATh BAJICHTHOCTh M CTENEHb OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHUSX, BUJI XUMUYECKON CBS3U (KOBaJEHTHAs, HOHHAs,
MeTauInYecKasi, BOJOPOAHAS ), TUIl KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBA;

C()OPMUPOBAHHOCTh YMEHHSI OOBICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHUA
XMMHUYECKON CBSI3M W THUNA KPUCTAIMYECKOW pEIETKH, OOMEHHBIH U JOHOPHO-
aKIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOW CBS3H;

c(OpMUPOBAHHOCTh YMEHHUH: KJIacCU(DUIMPOBATH: HEOPTaHUYECKUE BELIECTBA MO MX
COCTaBy, XHMMHMYECKHE pEaKUUU [0 PA3NIUYHBIM MpU3HAKaM (YUCIYy U COCTaBy
pearupyomux BEIIECTB, TEMIOBOMY dP(EKTy peaklMy, U3MEHEHUIO CTENEHEN OKHUCICHUS
3JIEMEHTOB, OOPAaTUMOCTH, YYaCTUIO KaTaJlM3aTopa U JIPYrHe); CaMOCTOATEIBLHO BHIOMPATH
OCHOBaHMS M KPUTEPUH JUIsl KIAaCCU(UKALIMN U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHUS PAaCKpPbIBaTh CMBICT Mepuogauyeckoro 3akoHa J[. U.
MenzeneeBa M JAEMOHCTPUPOBATb €ro CHUCTEMATU3UPYIOLIYIO, OOBSCHUTENBHYIO H
IPOrHOCTHYECKYIO (DYHKIIUY;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB M
MOHOB XMUMHUYECKHX 3JIEMEHTOB MEPBOro—4eTBEPTOro nepuoioB [lepuoanueckoid cucTeMbl
.. MenneneeBa, UCHONB3ys MOHATUSA <«OHEPrETUYECKUE YPOBHH», «IHEPrEeTUYECKHUE
TIOAYPOBHM», «S-, P-, d-aTOMHBIE OpOUTAINY», KOCHOBHOE U BO30YXIEHHOE SHEPIeTUICCKUEC
COCTOSIHUSL aTOMay; OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOICTB XHUMHUYECKHX
AJIEMEHTOB M MX COEIMHEHWM IO mepuojgaMm u rpynmnam llepmoanueckon cucremst 1. .
MenzeneeBa, BaJIEHTHbIE BO3MOKHOCTHM AaTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHS HX
AIIEKTPOHHBIX 000JIOUCK;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTepH30BaTh (OMUCHIBATH) OOIIHME XUMHYECKUE
CBOMCTBa BEILIECTB PA3JMYHBIX KJIACCOB, MOATBEPXKAATHh CYIIECTBOBAHUE TIE€HETUYECKOMN
CBS3U MEXKy HEOPraHMYECKMMH BEIIECTBAMM C MOMOILBIO YPABHEHHI COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKIUK;

c(OpMUPOBAHHOCTD yYMEHUS pacKkphIBaTh CYILIHOCTb: OKHCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTaBJICHMsI AJIEKTPOHHOIO OajlaHca 3THX
peaKkiMii; peakuuii MOHHOro OoOMEeHa NMyTEM COCTaBJIEHHUS MX MOJIHBIX M COKpPAIIEHHBIX
MOHHBIX YpaBHEHUWH; peaklMil THIPOJIM3a; peakuuii KOMIUIEKCOOOpa3oBaHus (Ha mpumMepe
TUAPOKCOKOMITJIEKCOB LIMHKA U AJIFOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4€TOM HMX 3HEPreTHYECKHX XapaKTEPUCTUK, XapaKTep U3MEHEHUs CKOPOCTH
XUMHUYECKON peaklMy B 3aBUCMMOCTH OT pa3IMYHbBIX (DAKTOPOB, a TaKkKe XapakTep
CMEUIEHUSI XUMUYECKOTO PaBHOBECHS MO/ BIUSHUEM BHEIIHUX BO3AEeUCTBUM (mpuHIMI Jle
[TaTensbe);

c(OPMUPOBAHHOCTh YMEHMSI XapaKTePU30BaTh XUMHUYECKHE pPEaKIUH, JeKallie B
OCHOBE TPOMBILIUICHHOTO TMOJY4YeHHUs] CEPHOW KHUCIOThI, aMMHUaKa, OOIIME Hay4yHbIE



MPUHITUIB XUMHYECKUX TPOU3BOJICTB; IEJIECO00Pa3HOCTh MPUMEHEHUSI HEOPTaHUYECKHUX
BEILIECTB B MPOMBIIICHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOIIEHUS PUCK-TIONb3A;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWUH O METOJaX HAYYHOTO ITO3HAHHS
SIBJICHUM MPUPOJIbI — HAOMIOACHUE, U3MEPEHUE, MOJICTUPOBAHKE, IKCIIEPUMEHT (peasibHbIN
U MBICJICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHHUsI PUMEHSTh 3TU 3HAHUS
IpU  SKCIEPUMEHTAIBHOM HCCJICIOBAHUHM BEIIECTB W JJISI OOBSCHEHUS XUMHUYCCKUX
SIBJICHUM, UMEIONIUX MECTO B IMPHUPOJE, MPAKTUYECKOM MACATEILHOCTH YEJIOBEKa U B
MOBCEIHEBHOM KU3HH;

cOpPMHUPOBAHHOCTh YMEHUS BBIABISITH B3aUMOCBSI3b XMMHYECKUX 3HAHUUA C
MNOHATUSIMUA M TIPEJICTABICHUAMH APYIMX €CTECTBEHHO-HAYUYHBIX IMPEIMETOB sl OoJiee
OCO3HAHHOTO TOHUMaHUSI MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TMPOBOJUTH PACUYETHI: C HUCIOJIB30BAHUEM TOHSITHI
«MaccoBasi JI0Js BELIECTBA B PacTBOPE» M «MOJISIpHAs KOHIIEHTPALUs»; MacChl BELIECTBA
Wi 00bEMa Ta3a MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM 00BbEMY OIHOTO W3
YYaCTBYIOIIUX B PEaKIMU BEIIECTB; TEILUIOBOrO 3(deKTa peakiuu; 3HaueHUs1 BOJOPOTHOTO
MoKa3aTesisi PaCTBOPOB KUCIOT M IIEJOYEH C U3BECTHOM CTEMEHBIO THUCCOLUAIMU; MACChI
(00OBéMa, KOIMYECTBA BEIIECTBA) MPOJIYKTAa PEAKIUM, €CJIM OJHO M3 HCXOIHBIX BEIIECTB
JJAHO B BHJIE€ PAacTBOpa C OMNPENEIIEHHOW MAacCOBOM HOJEH PacTBOPEHHOIO BEIIECTBA WU
JaHO B U30BITKE (MMEET MPUMECH); JOJM BBIXOJIa NPOJYKTAa pEaKIuu; OOBEMHBIX
OTHOIIICHUM T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEILHO IUJIAHUPOBATb M MPOBOAUTH
XUMUYECKUNA SKCIEPUMEHT (MPOBEACHUE PEaKIUi HOHHOTO OOMEHa, MOATBEPKICHUE
KaUEeCTBEHHOIO0 COCTaBa HEOPraHWYECKUX BEILIECTB, OMNPEACIICHUE CpEeAbl PACTBOPOB
BEIIECTB C MOMOIIBIO MHIUKATOPOB, U3YUCHHUE BIUSHUS PA3INYHBIX (DAKTOPOB HA CKOPOCTh
XUMHUUYECKON peakIuy, PEIICHUE SKCIEePUMEHTABHBIX 3ajady mo TeMaMm «MeTtamisy u
«Hemeraminel») ¢ coOMIOJEHUEM TIpaBUi OE€30MAaCHOr0 OOpallleHHs C BEIIECTBAMU WU
nabopaTopHbIM 00OpyZ0oBaHUEM, (HOPMYITUPOBAThH IIEJb HUCCIEIOBAHUS, MPEJCTABISATH B
pasnmuyHOM QopMe pe3yNbTaThl JKCIEPUMEHTA, AaHAJIM3UPOBaTh M OIEHUBATh HX
JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHUH: COONIOJATh MpaBujia TMOJH30BAHUS XUMHUUYECKOM
MOCY/I0M U JTa0OpaTOPHBIM 000pYyJAOBaHUEM, OOpAIlCHUsI C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMA TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB, IKOJIOTHYECKU
11€JI€CO00Pa3HOr0 TIOBEACHUS B OBITY W TPYJIOBOW NESITEIHHOCTH B IENSAX COXpaHEHUS
CBOETO 3J0pPOBbs, OKPYXKAIOLIEH NPUPOAHOM CpeAapl M HOCTHKEHUSA €€ YCTOWYMBOIO
pa3BUTHUSI, OCO3HABaTh OIACHOCTh TOKCUYECKOTO JEHCTBUSI Ha JKHUBBIE OPraHU3MBI
OIPEICTIEHHBIX HEOPraHMYECKUX BEIIECTB, MOHUMAasi cMbIC nokazaress 111K

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISIThH IICJICHANPABICHHBIN MOUCK XUMHYECKOU
uHopMaIul B PA3IUYHBIX HCTOYHMKAX (HaydHas © Y4eOHO-HAay4dHas JHTEpaTypa,
cpeacTBa maccoBod wuHbopmanuu, MHTEpHET M Apyrue), KpUTHYECKU aHAIU3UPOBATH



XUMHYCCKYI0 HWH(OpMAIMIO, IepepadaThiBaTh €€ M HCIO0Jb30BaTh B COOTBETCTBUU C
MIOCTABJICHHON y4eOHOM 3aa4ei.
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Uroro no pazgeny 35
Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 11 1
KapOoHHITBbHBIE COSTMHEHUS: ATbIETUIBI 1
3.2 keToHbI. KapOoHOoBBIe KUCIOTHI. CIIOKHBIE 21 2
s¢upsl. XKupsl
3.3 YrineBoasl 9 1
Hroro no pazneny 41




Pa3znen 4. A30Tc0uepmamne OpraHun4eCKuec COCINHCHU A

4.1 ‘ AMUHBI. AMUHOKHUCIOTHL. benku 12
Uroro no pazgeny 12

Pasznea S. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS 6

Hroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31
2.2 Mertabl 23 1
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHMUE

10 KITACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Nem/m Tema ypoka Konrpoabnsie  IIpakrnyeckue Aara wHpopbie
Bcero u3ydeHusi  oOpa3oBaTesIbHbIE
padoThI padoThI pecypes!
[IpenmMer 1 3HaU€HNHE OPraHUYECKON XUMUH,
1 IIpe/ICTaBICHUE O MHOI000pa3uy OpraHuyecKux 1
COCIMHEHU I
DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoja (OCHOBHOE U
2 BO30YKIEHHOE COCTOsIHUS ). BaneHTHBIE BO3MOKHOCTH 1
aToMa yriepoja
XHUMHYECKas CBA3b B OPraHUYECKUX COCINHEHUSAX.
3 MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHON CBSI3H, CIIOCOOBI 1
pa3pbiBa CBA3EH
4 Teopust cTpoeHHsI OpraHuvecKuX coequHeHnit A. M. 1
byrneposa
Bunel n3omepun: CTpyKkTypHasi, IpOCTPAHCTBEHHAS.
5) OnexTpoHHbIE 3P (HEKTH B MOJIEKYJIaX OPTaHUYECKUX 1
COEIMHEHU I
6 [IpencraBnenue o kiaccu(pUKALUU U CUCTEMAaTHUECKast 1
HomeHkiarypa (IUPAC) oprannyeckux BeIecTs
7 Kinaccudukanms peakiuii B opraHu4ecKOi XUMUHU 1
AJKaHBI: TOMOJIOTUYECKHH psl, oOmas hopmyra,
8 HOMEHKJIaTypa U U30Mepus, SJIEKTPOHHOE U 1

MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT




dusznueckre 1 XUMUYECKHE CBOMCTBA aJIKAaHOB

Haxoxpaenue ankanos B npupoze. CriocoObl Mony4eHus u

10 IIPUMEHEHUE AJIKAaHOB
11 IMpakTnyeckas padora Ne 1 mo teme: «Omnpenesnenue
KA4eCTBEHHOI'0 COCTABA OPraHN4YeCKHX BelleCTB».

[ukmoankansl: o0mast popmyrna, HOMEHKIATYpa U

12 M30MepHUsl, 0COOEHHOCTU CTPOCHUS U XMMUUYECKUX CBOWCTB,
CTIOCOOBI TIOTYYEHHUS M IPUMEHEHHE
Pemienue pacu€THbIX 3aJja4 Ha ONpeieeHne

13 MOJIEKYJISIPHOM (hOPMYJIbl OPraHUYECKOr0 BELIECTBA IO
MacCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB, BXOJISALINX B €r0
coctaB. Cucremarnsanus 1 00001eHrEe 3HAHUH 110 TEME
AJIKEeHBI: TOMOJIOIMYECKHH psizt, 00mas gpopmyiia,

14 HOMEHKJIATYpa, 3JIEKTPOHHOE U IPOCTPAaHCTBEHHOE
cTpoeHHe MoJIeKys. CTpyKTypHas U IUC-TPAHC-U30MEPHUSI
QJIKEHOB

15 dusnyeckue U XMMUYECKHUE CBOICTBA ankeHOoB. [IpaBuio
MapkoBHHKOBA

16 CriocoObl MmostyueHus: ¥ IpUMEHEHHUE alIKeHOB

17 IIpakTnyeckas padora Ne 2 no teme: "Ilonyyenne
3THJICHA U U3y4eHHue ero cBoicrs'

18 Pemenne pacuéTHbIX 3a71a4 Ha OIpe/ieTIeHIEe
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO BELIECTBA

19 AJKaaueHbl: CONpsKEHHbBIE, N30JUPOBAHHBIE,
KyMynupoBaHHble. OCOOEHHOCTH 3J€KTPOHHOTO CTPOEHUS

20 XHUMHYECKHE CBOMCTBA CONPSKEHHBIX JUECHOB

21 Crioco0pl MoTyuyeHus: ¥ IPUMEHEHHUE allKaueHOB




22

AJIKUHBI: TOMOJIOTHYECKU psijl, oO1as ¢popmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJ, (pr3nvecKke CBONCTBA

23 XUMHUYECKHE CBOMCTBA aJIKMHOB

24 KauecTBeHHbBIE peakIii Ha TPOHHYIO CBSI3b

25 Crioco0bl Mosy4eHus: U IPUMEHEHUE aJIKUHOB

26 Pemenue 3ana4: pacy€Tsl MO ypaBHEHUIO XMMHUECKON
peakuuu

27 Cucremarusanus 1 0000II€eHHE 3HAHUH 10 TEME
ApeHBI: TOMOJIOTHYECKUH psiji, oO1ast popmya,

28 HOMEHKJIaTypa. DIEKTPOHHOE B MTPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI OCH30J1a U TOJIyoIIa, NX (PU3NIEeCKue
CBOMCTBA

29 XHUMHYECKHE CBOWCTBA apEHOB: PEAKIUU 3aMEIlECHUS

30 XUMHUYECKHE CBOMCTBA apEHOB: PeaKkIMK MPUCOESTUHEHNS,
OKHCJIEHHE TOMOJIOroB OeH30I1a

31 Oc00EeHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA

39 Pemienue pacu€THbIX 3aJja4 Ha ONpeieIeHne
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO BELIECTBA

33 CriocoOBbI oTy4eHHst ¥ IPUMEHEHUE apeHOB

34 I'eneTnyeckas CBSI3b MEXKAY PA3IUYHBIMU KIIACCAMH
YIIIEBOJOPOIOB

35 Pacu€rel o ypaBHEHUSIM XUMUYECKUX PEAKIUN.
Cuctematu3zanus 1 0000IIeHHe 3HAHUH 110 TeMe

36 [Tpuponnsrii ra3. [lonytHble HETAHBIC Ta3bI

37 KaMeHHBI# yroJib ¥ IPOIYKTHI €ro nepepadoTKu




Hedtp 1 ciocoOw! € nepepadotku. [Ipumenenue

38
MPOJYKTOB TepepaboTKu HEPTH

39 I'enernyeckas CBS3b MEXKAY PA3IMIHBIMU KIIACCAMH
YIJIEBOIOPOIOB

40 ["anoreHonpon3BOAHbBIE YIIIEBOJAOPOIOB: SJIEKTPOHHOE

CTPOCHHE; peaKliy 3aMeIICHUs] TaJIoTeHa

41 JleiicTBHe Ienouell Ha rajJoreHnpPON3BOAHBIE.
BzaumopeiicTBue nuranoreHaikaHoB ¢ MArHUEM U IIUHKOM

42 CucremaTu3zaius U 0000IICHIE 3HAHUN 10 Pa3IeiTy
"VYrieBomopoasr"

43 KounrpoJabnas padora no reme "Yriaesonopoan:"
[IpenenpHBIC OTHOATOMHBIC CITUPTHI: TOMOJIOTHICCKUI

44 psina, odmas popMmyia, CTPOCHUE MOJIEKYII, H30MEpPHS,
HOMEHKJIaTypa, Ki1accudukamus, puandeckiue cCBOHCTBa

45 XHUMUYECKUE CBOKMCTBA MPEAETBHBIX OJTHOATOMHBIX
CIIPTOB

46 CriocoOsl MmosTydeHus U MPUMEHEHUE OJJHOATOMHBIX
CIIUPTOB

47 [TpocTeie 3¢UpBI: HOMEHKIIATYPa U H30MEPHS,
0COOCHHOCTH (PU3NYECKUX U XUMUYECKUX CBOHCTB

48 MHOroaToOMHBIE CTUPTHI: ITHIICHTIIMKOJb U TIUIEPUH, UX
(du3HYecKre U XUMUIECKIE CBOHCTBA

49 CriocoOsl MoNTyueHus: ¥ IPUMEHEHUE MHOTOATOMHBIX
CIIHPTOB

50 ®deHoII: CTPOCHHE MOJIEKYITBI, (PU3UIECKHUE CBOMCTBRA.
ToxcuaHOCTh PeHoma

51 XuMHYecKue CBOMCTBa (heHoa




52

CriocoOsI MmoTydeHus U IpUMeHeHue GeHoma

IpakTuyeckas padora Ne 3. Pemnenue

53 JKCIIePUMEHTAJIBHBIX 32124 10 TeMe " CupTHI U
¢penounr"

54 CucreMaruzanys 1 0000IIeHEe 3HAHUI 10 TEME
AJBIEruIbl U KETOHBI: SJICKTPOHHOE CTPOCHHE

95 KapOOHUJILHON TPYIIIbI; TOMOJIOTUYECKUE PSAJIbL, 001Iast
bopmyna, u3oMepHs 1 HOMEHKIaTypa

56 AJbIeruapl ¥ KeTOHBI: (PHU3UYECKUE CBOMCTBA; PEaKIINU
MIPUCOCTUHEHUS

57 Peakiiun okucieHus: 1 Ka4eCTBEHHbIE pEaKIUH ajlbJIeTU/I0B
Y KETOHOB

58 CriocoObl TTOTy4eHUS aJIbACTHUI0OB U KETOHOB

59 OnHOOCHOBHBIE ITpe/ieNIbHbIE KapPOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHHUS UX MOJIEKYJ

50 N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, X
¢bu3nyeckre CBONCTBA

61 XHUMUYECKUE CBOMCTBA MPEAETBHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

62 Oco6eHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI.
MHoroo0pa3ue KapOOHOBBIX KHUCIIOT
OcoOeHHOCTH CBOMCTB: HEMPEACIBbHBIX U apOMaTUYECKHX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THJIPOKCUKAPOOHOBBIX
kuciaot. [IpeacraBurenu BBICIIMX KapOOHOBBIX KUCIOT

64 [TonsiTHe 0 MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT

65 CrniocoOblI osTyyeHHst U IPUMEHEHNE KapOOHOBBIX KUCIOT

66 CrnoxxHbie 23(UpBI: TOMOJIOTHYECKUH psijI, 00mas Gopmyna,

M30MepHsl U HOMEHKJIAaTypa




67 du3ndecKkue U XUMHUIECKHE CBOMCTBA 3(pupoB
Pemienue pacu€THbIX 3a7a4: 10 YPaBHEHUIO XUMUYECKOM
68 peaKIyu, Ha OTPEICICHNE MOJICKYIIIPHON (OPMYITBI
OpPTraHUYeCKOTO BEUIeCTBA
IIpakTuyeckas padora Ne 4. Pemnenue
69 IKCIePUMEHTAJbHBIX 3a/1a4 1o TeMe ""KapooHoBbie
KkucJa0Thl. Ci10:kHbIE 3UpPbI"
70 XKupsr: crpoenue, puznUecKue 1 XMMUYECKHE CBOMCTBA
(ruzpoinus)
71 OcoOeHHOCTH CBOWCTB KUPOB, COJIEPIKAIIUX OCTATKU
HETpeAeTbHBIX KUPHBIX KHCIOT. JKUpHI B Iprpoie
MBbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEe
72 neiictBue. [ToHATHE O CHHTETMUECKUX MOIOIIUX CPEACTBaX
(CMCOC)
73 I'eneTnueckas cBs3b YIJIeBOJOPOJOB U
KHCJIOPOACOAEPIKAIINX OPraHUYECKUX BEILECTB
74 Pacuérel no ypaBHEHUSAM XMMHUYECKHUX PEAKLAN
75 IIpakTnyeckas padora NeS nmo teme: «Pemenne
IKCIEPUMEHTAIbHBIX 32129
76 OO6m1ast xapakTepuCTHKa YTIJIEBOJIOB U KilaccupuKaius
YII€BO0B (MOHO-, - U TIOJUCAXapUIbl)
77 MoHocaxapuabl: pu3nyecKre CBOMCTBA U HAX0XK/ICHHUE B
npupoe
78 [TpumMeHeHue TII0K03bl, €€ 3HaYeHHE B
KHU3HEIEeATSTbHOCTH OpraHu3Ma
79 Jucaxapuipl: caxapo3a, MaibTO3a U JIakTo3a. Haxoxaenue
B IIPUPOJIC U TIPUMEHEHHUE TUCaXapuIOB
80 [Tonucaxapuapl: CTpOEHUE MAaKPOMOJIEKYJI, (pU3HUECKue U




XUMHNYCCKHUC CBOﬁCTBa, MIPUMCHCHUC

81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemienue pacueTHBIX 337ja4 Ha ONPEIEICHUE I0JIU BBIX0a
MPOAYKTA PEAKIIH OT TEOPETUICCKH BO3MOKHOTO

83 CucremaTu3aius 1 0000IICHHE 3HAHUIN TI0 pa3ieny

84 KonTpoabHasi padora no teme "Kucaopoaconepxammue
OpraHuyveckue coequHeHus'"
AMUHBL: K1accuuKaIms, CTpOSHUE MOJICKYJI, 00IIast

85 (dbopMyIia, n30Mepusi, HOMEHKIIATypa U (PU3NIECKUE
CBOMCTBa

86 XUMHUYECKHE CBOMCTBA A (PaTHIECKUX aMUHOB

87 AHWINH: CTPOCHUE aHWJIMHA, OCOOCHHOCTH XUMHUYECKUX
CBOWCTB aHUJIMHA

88 CriocoObl MosTydeHus U NpUMeHeHne anndaTnyecKkux
aMUHOB

89 AMUHOKHCIIOTBI: HOMEHKJIATypa U U30MepHsl, (GPU3nIeCcKue
cBoricTBa. OT/EIbHBIE TPEICTABUTENN (.-aMUHOKHCIIOT

90 XUMHYECKHE CBOMCTBA aMHHOKHCIIOT, UX OMOJIOrHYecKoe
3HaYeHHe aMUHOKUCIOT. CHHTE3 M TUAPOIN3 MENTH/IOB

91 Benku kak mpuUpoIHBIE TOTMMEPHI; CTPYKTYPHI OSIIKOB

92 XUMHUYECKHE CBOMCTBA OEIKOB
A3oTcoepKaniye reTepoHKINIeCKUe COSTMHEHHS.

93 HykIienHOBBIE KHCIOTBI: COCTaB, CTPOCHHUE U
Ouosiornyeckas poJib
IIpakTuyeckas padora Ne 6. Pemmenne

94 IKCMEPUMEHTAJIbHBIX 32/1a4 M0 TeMe

TCOd 1107 raHU4YeCKH TUHCHUA
"A30TCcoaep:Kale opra ecKHe coe e "




IIpakTuyeckas padora Ne 7. Pemenue

95 IKCIePUMEHTAJbHBIX 3a/1a4 Mo TeMe ""Pacno3naBanue 1
OPraHuYecKuX coeuHeHui"
96 KounTposbHas pa6ora nmo teme: 1
"A3oTcoaep:kalIMe OpraHuvdecKue coeqnHenns'
OCHOBHBIE TIOHATHSI XUMHH BEICOKOMOJICKYJISIPHBIX
97 COCITMHEHHUI M METOJIbI UX CHHTE3a — IOJIMMEPH3AIUs 1 1
IMOJIUKOHIE€HCAIIHS
[Tnactmaccel. YTunuzamus u nepepadoTKa IIacTHKA.
98 DnacToMepbl: HATYpalbHbIM CHHTETHYECKHE KayUyKH. 1
Pe3nna
99 Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE, CHHTETHUECKHE. 1
[TonuMepsl cienuanbHOTO Ha3HAUYCHUS
IIpakTnueckas padora Ne 8. Penenune
100 IKCIMEPUMEHTAIBHBIX 337124 10 TeMe ''Pacno3naBanue 1
MJ1acTMAacc ¥ BOJIOKOH"
101 O06001eHre U cucTeMaTU3alus U3Y4€HHOTO MaTepuaa o 1
TeMe "BblcokoMoseKysipHble coeTuHEeHus"
102 Peseps. 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpobnvie  Hpaxrireckite fll3y‘lel-ll/lﬂ :)Iﬁl?al;on;aTeﬂbﬂme
padoThI padoTshI pecypes!
1 Atom. CocTaB aTOMHBIX sJiep. XUMUYECKHH 3JI€MEHT. 1
N3oTomnsl
5 CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE 1
yucia
3 Kraccudukanus XUMUYECKUX 3JIEMEHTOB (s-, p-, d-, f- 1
AJICMEHTHI)
4 Pacnipenenenue 351eKTpOHOB IO ATOMHBIM OpOUTAISIM 1
5 DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB 3JIEMEHTOB B 1
OCHOBHOM U BO30YKIEHHOM COCTOSTHUI
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTpOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema
7 xUMHu4Yeckux dyemeHToB M. Y. Menaeneera, CBsI3b C 1
COBPEMEHHOW TEOPHUEH CTPOEHUST aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX
8 AJIEMEHTOB M 00pa3yeMBbIX UMH MPOCTHIX U CIOKHBIX 1
BEILIECTB [0 TpyNnaM u nepuoam
9 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 TEME 1
Bunel xumudeckoit cBs3u. MexaHu3mbl 00pa3oBaHUs
10 KOBAQJICHTHOM CBsI3U. BogopoaHas CBs3b. 1

MexMOJIeKyIISIpHbIE B3AUMOACHCTBUS




BaneHTHOCTE U BaJICHTHBIC BO3MOKHOCTH aTOMOB. CBS3b

11 ANEKTPOHHON CTPYKTYPBI MOJIEKYJI C KX T€OMETPUUECKIM
CTpPOCHHEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTAaB U
HOMEHKJIAaTypa

13 BemecTBa MOIEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSI.
Tunel KPUCTAIITMYECKUX PEUIETOK U CBOMCTBA BEIIECTB

14 [TonsTre o nucniepcHbIX cuctemax. [lpencraBnenue o
KOJUIOMIHBIX pacTBOpax

15 HcTuHHBIE pacTBOPHI: HACBILIEHHBIE U HEHACBIILIEHHBIE,
pactBopumMoOCTh. Kpucramioruaparsl

16 CriocoObI BhIpayKEHUSI KOHIICHTPAIIUU PACTBOPOB
Pemenue 3aa4 ¢ ncnosib30BaHMEM NOHITUH ""MaccoBast

17 7107151 pacTBOPEHHOTO BeliecTBa", "MossipHast
KOHLeHTpauus"

18 Krnaccugukaiys u HOMEHKIIaTypa HEOPraHUYeCKUX
BELIECTB

19 CucremaTu3aius 1 0000IIeHNe 3HAHUH TI0 TEME
KonTponbnas padota no Temam "CtpoeHue aToma.

20 [Tepuonnueckuii 3akoH u [leprnonnueckas cucrema
xumuyeckux annemenToB /. . Menaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemiecTs"

Knaccudukanus XuMHUeCKUX peaklnii B HeOpraHM4ecKoi

21 Y OPraHUYECKON XUMHUH. 3aKOH COXpaHEHHS MacChl
BEIIECTB; 3aKOH COXPaHEHUs U MPEBpaIlleHUs] YHEPTUH NTPU
XUMHUYECKUX PEaKIHUIX

99 TeruoBbie 3 (HEKTH XUMUUECKUX PEaKIIUM.

Tepmoxumuueckre ypaBHEHUS




Beluncnenus no ypaBHEHUAM XUMHUYECKUX PEAKLIUU U

23 1
TEPMOXUMHUYECKUM YPaBHEHUSIM

24 CKopocTh XMMHUYECKOH peakliny, €€ 3aBUCUMOCTb OT 1
pa3nuuHbIX (hakTopoB. Karanus u kaTanm3aTopbl

25 ['oMoreHHBIC U TeTEPOreHHBIE PEaKITUU 1

26 [TpakTuyeckas padora Ne 1 mo teme "Biusinue pa3nmuyHbIx 1
($haKkTOpOB HA CKOPOCTh XUMHYECKOH peakiuu"”

97 OOpaTtumbie U HEOOpaTUMBbIE peakluu. XUMHUECKOe 1
paBHOBECHE

28 [IpakTuueckas pabora Ne 2 no Teme "BriusiHue pa3Tu4HbIX 1
(hakTOpOB Ha MOJOKEHUE XUMUIECKOT'O paBHOBeCHS"

29 DnexTponuTryeckas auccoruanys. CHIBHBIC U C1a0bie 1
31eKTpoJnThl. CTENEHb JUCCOIHAIITT

30 HNonnoe npousseaenune Boasl. Cpeaa BOJIHBIX pacTBOPOB. 1
Bonopoansrit mokazarens (pH) pactBopa

31 I'uaponus coneit. Peakiuu, npoTekaromye B pacTBOpax 1
3IEKTPOJIUTOB

32 [IpakTuueckas padora Ne 3 o teme "Xumuueckue 1
peaKkIu B PaCTBOPAX JIEKTPOITUTOB"

33 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 1
Baxneiiiine oKMCIUTENN U BOCCTAHOBUTENN

34 MeToJ 37IeKTPOHHOTO (3JIEKTOHHO-HOHHOTO0) OanaHca 1

35 DIJIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEIIECTB 1

36 Pemrenue 3aiay pa3auvHbIX TUIIOB 1

37 Pemenne 3aiay pa3nuyHbIX TUIIOB 1

38 CucremaTu3aius 1 0000IIeHNe 3HAHUHN TI0 TEME 1

"Xumuueckue peakuuu"
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KonTponbHas padbota mo Teme "Xumudeckue peakiuu'

[Tonoxxenue HemetaioB B [lepuoauueckoit cucreme
xuMuueckux anemeHToB 1. Y. MenaeneeBa u

40 O0COOCHHOCTH CTPOCHHUS UX aTOMOB. DU3NUYECKHE CBOWCTBA
HEMETaJJIOB

41 AJNIOTpOnus HEMETAIOB (Ha MIpUMepe KUCIOPOa, CEPhI,
docdopa u yraepoaa)

4 Bogopona: nonyuenue, pusudeckre u XUuMHUECKHE
cBoiicTBa. ['upuab

43 ["anoreHsl: HaX0XIEHHE B IPUPOJE, CIIOCOOBI TIOTy4EHUS,
(du3HYecCKre U XUMUICCKIE CBOHCTBA

44 ["anorenoBoopoabl. BaxkHele KUCI0poacoaepKalire
COEIMHEHUS TaJIOT€HOB

45 JlaGopaTopHbie U TPOMBITINICHHBIE CITOCOOBI MTOTyYEHUS
ranoreHoB. [I[puMeHeHe raloreHoB U UX COeTMHEHU

46 [IpakTuueckas padora Ne 4. Pemenue
IKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme "[anorensr"
Kucnopoa: naGopaTopHble U MIPOMBIIUIEHHBIE CIIOCOOBI

47 NOJTy4eHus1, PU3NUecKrue U XMMHUYecKre cBoicTBa. O30H.
[IpumeneHne KuciIopoaa u 030Ha

48 Oxkcubl ¥ IEPOKCHUIBI

49 Pemenwe 3a1a4 pa3TuIHBIX THIIOB

50 Cepa: HaxOKJIeHHE B PUPOJIE, CIIOCOOBI MOTyUEHHUS,
¢bu3nuecKkre U XUMUYECKHe CBONCTBA

51 CepoBoaopo, cyabduapt

59 Kucnopoaconepxamue coeauneHus cepbl. OcOOEHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

53 [TpaxTrueckas padota Ne 5. Pemenue




SKCIIEPUMEHTAJIbHBIX 331a4 1o Teme "Cepa u eé

coenuHeHus"

54 A3BOT: HaX0X/IEHUE B MIPUPO/IE, CIOCOOBI OTYUCHHUS,
¢du3nveckre 1 XUMHUYECKHE CBOMCTBA. AMMUAK, HUTPHIbI

55 Kucnoponcoaepxaiue coequnenust a3ora. OcoOeHHOCTH
CBOMCTB a30THOM KHUCIIOTHI

56 [IpumeneHue a30Ta U €ro CoeqUHEHU. A30THBIE
ynoopenus
docdop: HaxXOXKAEHUE B IPUPOJIE, CIOCOOBI MOTyUCHHUS,

57 busznueckre U XuMudeckue cporicta. dochuasl u
bochun

58 Oxcunsl hocdopa, pochopconepxaiue kucaotsl. Comaun
(dhochopHOI KUCITOTHI

59 [Ipumenenue ocdopa u ero coenunenuit. ocpopHeie
ynoopeHus
[IpakTuueckas padorta Ne 6. Pemenue

60 AKCIEPUMEHTAIBHBIX 33134 1o TeMe "A30T u dochop u ux
coeTuHEeHUs "
VYraepo/l: HaX0XAEHUE B IPUPOJIE, AJUIOTPOITHBIE

61 MoaupuKanmy; GU3NYecKue 1 XMMHUUECKHEe CBOICTBA,
IPUMEHEHHE

62 Oxcun yrnepoaa(Il), okcun yrnepona(IV), yronbnas
KHCJIOTa U €€ COoNu

63 Pemrenue 3aa4 pa3InyHbIX THITOB

64 Kpemuuii: HaxoxeHue B IPUPOJIe, CIIOCOObI MOTyYSHHUS,
¢bu3nyeckre 1 XUMUYECKHE CBOMCTBA

65 Oxcun kpemuausi(IV), kpeMHUEBasK KUCIOTA, CUITUKATHI

66 [Ipumenenne kpeMHUs U ero coeaquHeHnid. CTeK0, ero




IMOJIY4YCHHEC, BUJbI CTCKJIA

67 Pemenue 3amay pa3auvHBIX THIIOB

68 Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe
"Hemeraynsr"

69 KonTponbnas pabora mo teme "Hemeramibr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThl, KOPPEKLUs
OIO0K
[Tonoxxenne meraiuioB B Ilepuoanyeckoi cucreme

71 XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB METAJUIOB

79 OO6mwme ¢usnyeckne cBoiicTBa MeTaiwioB. [lpumeHenne
METAJUIOB B OBITY U TEXHHUKE

73 CmunaBbl MetasioB. Koppo3ust meranios

74 Pemenne 3aiau pasnuyHbIX TUIIOB

75 DNEeKTPOXUMHUUYECKUH psil HanpspkeHui MetasoB. OOmue
CIOCOOBI OTYYEHUSI METAIIIOB
OOm1ast xapakTepucTHKa MeTaJI0B [A-rpymnisl
[lepuonuueckoil cucTeMbl XUMHUECKUX HJIEMEHTOB.

76 Hatpwuii u xanuii: nonydyenue, pusnueckue U XMUMHUYECKUE
CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX
COCIMHEHU I
OOm1as xapakTepucTika MetayioB [IA-Tpynmns
[lepuonuueckoil cucTeMbl XUMHUECKUX HJIEMEHTOB.

77 Marnuii 1 Kanpuuii: noxydeHue, Gundeckue u
XMUMUYECKHE CBOWCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

78 KécTtkocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

79 ATIOMUHMI: TIONTydeHHEe, PU3NIECKUE U XUMUYECKHE




CBOMCTBA, IPUMEHEHUE

AM(l)OTCpHBIG CBOMCTBa OKCHJa U THAPOKCHU A AJIFOMUHUS,

80 TUAPOKCOKOMILIEKCHI aTFOMUHHUS, UX TPUMEHEHUE

81 Pemenue 3amay pa3aMvHBIX TUIIOB
[TpakTuyeckas padora Ne 7. Pemenue

82 AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe "MeTasuibl IJIaBHbIX
noarpynmn”
OO011as xapakTepucTUKa METaNIOB MOOOYHBIX TOATPYIII

83 (B-rpymm) Ileprnoanyeckoit cHCTEMbI XUMUYIECKIX
3JICMCHTOB

84 dusnyueckre 1 XMMUYECKHE CBOMCTBA XpoMa M €ro
COCIMHCHHH, UX TPUMECHEHHUE

85 Baxwnelimue coennaenus Mmapraduna. [lepmanranar kanus,
€ro OKHCIUTEIbLHBIC CBOMCTBA

86 dusnyeckre U XUMUYECKHE CBOMCTBA JKejIe3a U ero
coeauHenuil. [lonyyenne u npuMeHeHHE CIUIaBOB KeJe3a

87 du3znyueckne U XMuMHUYECKHE CBOMCTBA MEIU U €€
COEIMHEHM, UX TPUMEHEHUE
du3nueckne U XMMHUUECKHE CBOMCTBA [TUHKA U €T0

88 COCITMHEHUH, X MpUMeHeHHE. [ MIPOKCOKOMITICKCHI
[IMHKA
[IpakTuueckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTATBHBIX 33124 110 TeMe "MeTaJlTbl TOOOYHBIX
noArpymm”

90 Pemrenue 3aiay pa3nuyHbIX TUIIOB

01 O0600611eHre U cucTeMaTU3alus U3YYeHHOTO MaTepuana o
TeMe "MeTamibsl"

92 Kontponbnas padora mo teme "Mertamibr"




AHanu3 pe3yiabTaToB KOHTPOJIBHOW PadOThI, KOPPEKIIHS

93 1
o1nO0K
Pone xumMun B o0ecrieueHrH yCTOWYMBOTO Pa3BUTHUS

94 yenoBedecTBa. [loHsATHE O HAYUHBIX METOIAaX 1
HCCIIEIOBaHMsI BEILIECTB
Hayunble mpuHIMIIBI OPraHU3alud XUMUYECKOTO

95 MPOU3BOJICTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOTYyUEHUS 1
Ba)KHEUIIINX BEIIECTB

96 XUMHYECKOE 3arps3HEHNE OKPYKAOIIEH Cpebl U €ro 1
MIOCJIE/ICTBUS

97 Xumus U 310pOBbE YesoBeKa. JlekapcTBEHHBIE CpEeICTBA 1

08 Xumus nuuy. Ponb xumun B 06ecriedeHIH MUIIEBOM 1
0e30MmacHOCTH

99 Kocmernueckue n napdromepnsie cpenctsa. beitopas 1
XUMUS

100 XWMHS B CTPOUTENBCTBE. BaskHENIIE CTPOUTEIIBHBIE U 1
KOHCTPYKLIMOHHBIE MaTepUabl

101 XHMHS B CENbCKOM X03s11cTBE. OpraHuyecKue u 1
MUHepaJlbHbIe y100peHus

102 Cucrematuzanusa 1 00001I€eHIE 3HAHUH 110 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
















