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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma 1Mo XMMHUH Ha YpOBHE CpeaHEro olIiero oopasoBaHus pa3paboTaHa
Ha ocHoBe DexepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oeneparumny, TpeOOBaHM K pe3yabTaTaM O0CBOCHHUA (erepalibHOM 00pa30BaTENbHOM Mporpam-
MBI cperHero obmero oopazoBanusa(P@OIl COO), npencraBneHHbix B denepaibHOM Tocyaap-
cTBeHHOM oOpa3zoBarenbHOM crangapte COO, ¢ yuérom KoHuenmuu mpenonaBaHusi y4eOHOTO
npeamera «XuMUsS» B 00pa3zoBaTelbHBIX opraHu3anusax Poccuiickoit denepanuu, peaan3yro-
IIMX OCHOBHBIE 00pa30BaTeIbHBIC MIPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHA
BocnuTanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsxenue IlpaBurens-
ctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha ypoBHE YriIyOJEHHOTO M3Y4EHHs 3aHMMAeT BaKHOE MECTO B CHCTEME ecTe-
CTBEHHO-Hay4yHOTO 0Opa3zoBanus y4amuxcs 10—11 kmaccos. M3ydeHnue npeamera, peaanzyemMoe
B yCHOBUAX U (HEpEeHIMPOBAHHOTO, MPOGUIBHOT0 00yueHUs, IPU3BAHO 00ECTIEYUTh 00I1e00-
pa30BaTENbHYI0 U OOMIEKYJIbTYPHYIO MOATOTOBKY BBIMTYCKHHKOB IIKOJIbI, HEOOXOIUMYIO IS
aJanTaluy uX K OBICTPO MEHSIIOIIMMCS YCIOBUSAM XKU3HU B COIIMYME, a TAKXKe JUIsl POIOJKEHUS
0o0y4YeHHsI B OpraHU3aLMIX MPOPECcCHOHATBHOTO 00pa30BaHus, B KOTOPBIX XHUMHUS SBISIETCS Of-
HOU U3 IPUOPUTETHBIX TUCIMUILIHH.

B nporpamme mo xumMum HazHadeHHE MpeAMeTa «XUMHS» MOIydaeT MOAPOOHYI0 HHTEp-
MPETAIMIO B COOTBETCTBHH C OCHOBomosaraomumu nojoxkeausmu @I'OC COO o B3anmoo0y-
CJIOBJIGHHOCTH II€JIeH, COZep KaHusl, Pe3y/IbTaTOB O0Y4YeHHUsI U TPeOOBAHUN K YPOBHIO MOATOTOB-
KU BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIIOTCS CIEIYIOIIUE BBIIOJIHSIEMbIE TPOrPaMMON IO
XUMUU (PYHKITUH:

¢ uHPOPMAMOHHO-METOIMYECKAs, pealn3alus KOTOpPOH oOecreynBaeT IMOoNydeHHe
MPEJICTAaBICHUS] O LIEJSAX, COAEPKaHUU, OOIIel cTpareruu oO0y4deHUs, BOCIHUTAHUSI U
pa3BUTHs O0yYarOIMXCS CPEICTBAMH MpPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHU3alMOHHO-IUIAHUPYIOLIAsi, KOTOopas MpeaycMaTpUBaeT OMpeNeeHHe: MPUHIHU-
IIOB CTPYKTYPHUPOBAHUS U TOCIEIOBATEILHOCTH M3Y4YEHHUsI Y4eOHOro mMarepuania, Ko-
JMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPUCTUK; MOAX0JI0B K (hOPMHUPOBAHHIO CO-
JepKaTeNIbHON OCHOBBI KOHTPOJISL U OLIEHKH 00pa30BaTeIbHBIX JAOCTIXKEHUN 00ydaro-
IIMXCSI B paMKaX UTOTOBOM aTTecTaliu B (hopMe eMHOr0 TOCyIapCTBEHHOTO 3K3aMeHa
0 XMMUH.

[Tporpamma asist yrinyOJI€HHOTO U3y4EHUST XUMUHU:

e yCTaHABIIMBACT MHBAPUAHTHOE MPEIMETHOE COAEpIKaHUE, 0053aTeNBbHOE IS N3yUCHUS
B paMKax OTJENbHBIX MPOQUIEH, MpeaycMaTpuBaeT pacipeesieHue U CTPyKTyprupoBa-
HUE ero 1o KjaccaM, OCHOBHBIM COZEepKaTeIbHbIM JTUHUSM/pa3fiesiaM Kypca;

e aéT MpUMEPHOE pacrpe/iesieHne Y4eOHOTO BpeMEHHU, pEKOMEHAYEMOTO ISl U3YYCHHUSI
OTJIEIbHBIX TEM;

e MpeasiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUeHHs] Y4eOHOro MaTepuaia ¢ y4é-
TOM JIOTMKH ITOCTPOEHHS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEAMETHBIX CBS3CH;

e aéT METOJIMYECKYI0 MHTEpHpEeTaIUIo Lefiell U 3a7ad U3y4yeHUus MpeaMera Ha yriyo-
JEHHOM YpPOBHE C Y4&TOM COBPEMEHHBIX HMPUOPUTETOB B CHCTEME CPEIHEro OOIIEeTro
00pa3oBaHUs, COAEPIKATEIBHOW XapaKTEPUCTHKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOE-
HUS OCHOBHOW 00pa3oBaTEIbHOW MPOTPaMMBI CPEIHETo 001ero oopa3oBaHus (JIWY-
HOCTHBIX, METaIllPeIMETHBIX, MTPEIMETHBIX), @ TAKKE C YIETOM OCHOBHBIX BHIOB y4eO-
HO-TIO3HABATEJIbHBIX JIEHCTBUI 00yYarOIIEerocs o OCBOCHUIO COACPKAHUS IPEIMETA.



[To BceM Ha3BaHHBIM MO3ULMAM B IPOrpaMMe IO XUMHM IPETyCMOTPEHA IMPEEMCTBEH-
HOCTh ¢ 0O0y4YeHHEM XMMHH Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHus. 3a mpeneramMH ycTa-
HOBJICHHOHM MPOTrpaMMOi 10 XMMHHU 0053aTeNIbHON (MHBAPUAHTHOM) COCTABIISAIONICH COJIEPKAHUS
y4eOHOro npenMera «XHMHA» OCTAETCSI BO3MOKHOCTh BbIOOpa €ro BapuaTHBHON COCTaBIISIO-
i€, KoTopas JA0JIKHA ONPEACIAThCS B COOTBETCTBUU C HANPABIEHUEM KOHKPETHOTO NMpOopuis
o0y4eHusl.

B cootBercTBUM ¢ KOoHLENTYyanbHbIMU no0keHUAMU PT'OC COO o Ha3HaueHuu npeaMe-
TOB 0a30BOro W yrayOJ€HHOTO ypoBHEW B cucteme nuddepeHImpoBaHHOTO OOydYeHHsI Ha
YPOBHE cpefHero o0miero o0pa3oBaHUsl XUMHs HA YPOBHE YIIyOJIEHHOTO M3yd€HHs HaIlPaBIICH
Ha pealn3aluio IPEeeMCTBEHHOCTH C MOCJIEAYIOIIMM 3TaoM MOIy4YeHUs] XUMHUYECKOro 00pa3o-
BaHUs B paMKax M3Y4YEHMs CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX U XMMUYECKUX AMCLMILIMH B
By3aX M OpPraHM3ALUAX CPEJHEro NMpOQecCHOHATBHOrO 00pa3oBaHMs. B 3Toi cBsA3M u3yueHHE
npeaMera «XUMHs» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PAcIIUpEHUE U yrIIyOJeHHe Teope-
TUYECKOM M MPAKTUYECKON MOJIrOTOBKH OOYYaroIIMXCsi, BEIOPABIIMX OINpPEaeNEHHBIN MPOoduib
00y4YeHHsI, B TOM YHCJIE C MEPCHEKTUBON MOCIETYIOMIET0 MOITYYeHUSI XUMUYECKOTr0 00pa3oBaHus
B OpraHuzamnusx npodecCuoHaIbHOrO oOpa3oBaHus. Hapsimy c¢ 3TuM, B cBeTe TpeOOBaHUA
OI'OC COO x mimaHUpyeMbIM pe3yJibTaTaM OCBOEHHUs (enepanibHOM 00pa30BaTEIBHOU IPO-
IpaMMBbI CpeIHEro o0IIero o0pa3oBaHUs H3ydeHHUE TpeaMeTa «XUMH» OPUEHTHPOBAHO TaKXKe
Ha pelleHHUe 3a/1a4 BOCIHHUTAHUS M COLMAJILHOIO pa3BUTUs O0ydaromuxcs, Ha GOPMHPOBAHUE Y
HUX OOIIEHHTEIUICKTYaTbHBIX YMEHUM, YMEHUN pallMOHAIM3AIMN y4eOHOTO Tpyaa U 0000IIEH-
HBIX CITIOCOOOB €ATEIIBHOCTH, UMEIOLIMX MEXAUCIUIUIMHAPHBIN, HAIPEAMETHBIN XapaKTep.

CocraBisiomuMu npeaMera «XUMHUS» Ha YpPOBHE YIIIYOJNEHHOTO HM3YyUYCHHS SIBIISIOTCS
yriryonéHuble Kypebl — «Opranudeckass XxuMus» n «OOmas 1 Heopranudeckas xumus». [Ipu
OIpENIeIEHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJEpXaHHUsA ITHX KypCOB B
mporpamMme 1o XuMHUHU 3a OCHOBY MpHHATHI nojoxkeHust @PI'OC COO o paznuuusx 6a30BOTO U
yrIIyONEHHOTO YPOBHEH M3yUeHHUs IPEaMETa.

OcHoBy cozepkanusi KypcoB «Opranndeckas Xumus» 1 «OOmiast 1 HeopraHudeckas Xu-
MUS» COCTaBJISIET COBOKYIHOCTh HPEIMETHBIX 3HAHUM M yMEHHH, OTHOCSIUXcA K 0a30BOMY
YPOBHIO U3y4YEHHs NpeMeTa. DTa CUCTEMA 3HaHUH MOIy4aeT ONpeaesIEHHOE TEOPETUIECKOoe J0-
NOJTHEHHUE, TTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYLIECTBEHHO OONBIINN 00BEM (haKTOIOTHIECKO-
ro marepuana. Tak, Ha yriyOJEHHOM ypOBHE M3YYEHHUs IpeaMeTa oOecredeHa BO3MOXKHOCTD
3HAYUTENIBHOTO YBEJIUYEHUs 00bEMa 3HAHUN O XMMHMUYECKUX 3JIEMEHTaX U CBOMCTBAaX MX COEIU-
HEHMI Ha OCHOBE PACIIMPEHUs U YriyOleHus MpPEeACTaBICHUN O CTPOCHUU BEILECTBA, XMMUYE-
CKOH CBSI3M U 3aKOHOMEPHOCTSX MPOTEKaHUs PEaKLMM, pacCMaTpUBAEMBIX C TOUKU 3PEHUS XU-
MUYECKON KMHETHKU U TEPMOJMHAMUKU. 3ydeHue nepuoandeckoro 3akona u Ilepuonnueckon
CHCTEMBl XMMUYECKHUX 3JIEMEHTOB 0a3uUpyeTcsi HA COBPEMEHHBIX KBAaHTOBOMEXAaHMUYECKUX MpPE-
CTaBJICHUSIX O CTPOCHHM aTOMa. XMMHUYECKAs CBSI3b OOBSICHAETCS C TOUKU 3pEHHs dHEpreTHye-
CKMX M3MEHEHUH MpH e€ 00pa30BaHUU M pa3pyIICHUH, & TAKXKe C TOUKH 3PCHHUS MEXaHU3MOB €€
oOpa3zoBanus. M3ydyeHune THIOB peakuuid AOMOJHsETCS (HOPMUPOBAHMEM MpPEICTAaBICHUNA 00
NIEKTPOXMMHUUYECKHX MPOLIECCax M MIEKTPOJIU3€ PACIUIABOB U PACTBOPOB BellecTB. B kypce op-
TaHUYECKONH XWUMHUHU TP PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH COCAMHEHUHN yHemseTcs
oco0oe BHUMaHHUE BOIIPOcaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aAUMHOM BIMSIHUKA aTOMOB B MOJIE-
KyJlaX U MEXaHU3Max peaKiuil.

Ocoboe 3HaYeHHe UMEeT TO, YTO Ha COJEpXkKAHHWE KYypPCOB XUMMH YIIyOJIEHHOTO YPOBHS
U3y4EeHHsI AJIS KJIACCOB ONpeAeIEHHOro npoduis (r1aBHbBIM 00pa3oM Ha UX CTPYKTYpY M Xapak-
TEp IOMOJHEHUH K 00IIeil cucTeMe MpeIMEeTHBIX 3HAHNW) OKa3bIBAIOT BIUSHUE CMEXHBIE Mpe/I-



MeThl. Tak, Hampumep, B COJEpKaHUU MpeaAMeTa ISl KJIACCOB XUMHUKO-(U3MUECKOTo Mpodus
OosnbIoe 3HaueHue OyayT UMETh 3JIeMEHThl yueOHOro MaTtepuaia mo obmeil xumun. [lpu uzy-
YeHWU MpeaMeTa B JaHHOM Cllyyae aKIeHT OyJeT celaH Ha OOLIHOCTh METOJOB IO3HaHUS,
OOLTHOCTH 3aKOHOB U TEOPUN B XMUMHUU U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIEKYJISIp-
Hasi Teopus B (pU3MKeE), 3aKOHBI COXPAaHEHUSI MacChl U SHEPTUH, 3aKOHbI TEPMOJIUHAMUKH, HJIEK-
TPOJIN3a, IPEICTABICHUS O CTPOSHUH BEIIECTB U APYTOE.

B 10 ke BpeMms B copiep)KaHUU IpeMeTa Ui KJIACCOB XUMHUKO-OMOIOTHYECKOTO PO HIIs
00N yAETbHBIM Bec OyleT MMETh OpraHuueckas XuMus. B aTom ciyuae mpenocraBisercs
BO3MOXKHOCThH JJi 0oJiee 00CTOSTENbHOTO PACCMOTPEHUS XUMUUYECKONW OpraHu3aluy KJIETKU Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKue CTPYKTYPHbIE KOMIIO-
HEHTBI, KaK JTUMHUIbI, OCIKH, YIIIeBOAbI, HYKIIEHHOBBIC KUCIOTHI U apyrue. [Ipu 3ToM 3HAHUS O
COCTaBE M CBOWCTBAaX MPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB CIIyKaT OC-
HOBOM IS U3YYEHHUSI CYIIIHOCTH MPOLIECCOB (OTOCUHTE3A, IbIXaHUS, TUILIEBAPECHHUS.

B mane ¢hopMupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHsI, OCBOCHHS OOLIECHAYYHBIX Me-
TOAOB MO3HAHMS U OMbITA MPAKTUYECKOrO MPUMEHEHUSI HAyYHBIX 3HAHWM HU3ydeHUE MperMeTa
«XuMHs» Ha yrayOaEHHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C YUeOHBIMU MpeaMe-
TaMU, BXOJSIIMMHU B COCTaB IpeIMETHBIX oOnactell «EcTecTBeHHO-HayYHBIE IpeaMeTh», «Ma-
TeMaTukKa U HHpopMmaTrkay 1 «Pycckuil S3bIK U TUTEPATypay.

[Ipu n3yuenun ydeOHOro mpeamMera «XHMHA» Ha yrIIyOJEHHOM YpOBHE TaKXKe, Kak Ha
YPOBHE OCHOBHOTO M cpeaHero oOmiero oopazoBanus (Ha 6a30BOM ypOBHE), 3a7adeid IepBOCTE-
MEHHOW 3HAYMMOCTH SIBJIsieTCsl POPMUPOBAHHE OCHOB HAyKH XMMHH KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUSI, IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKAa U OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KyJIbTyphl. Pemenue 3Toil 3agaun Ha yriyOJaEéHHOM YpPOBHE M3y4YEeHHs MpeaMeTa MpeAroiaraet
peanu3annio TaKuXx Meei, Kak:

e (opMupoBaHHE MPEICTABICHUI: O MaTepHaIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y [T03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e Beayleil poiau B 00ecreyeHNH yCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA: B PELICHUU
po0JIeM IKOJOTUIECKON, YHEPTETHUECKON 1 MUIIEBOW 0€30MacCHOCTH, B Pa3BUTHH Me-
JUIMHBI, CO3JaHMHM HOBBIX MaTe€pHajoB, HOBBIX UCTOYHHKOB YHEPTUHU, B 00ECIICYCHUN
PaAlMOHATILHOTO MPHUPOAONOIB30BaHUs, B (POPMUPOBAHUU MHPOBO33PEHHS U 0OLIEH
KYJIbTYpbl YelOBEKa, a TaK)K€ SKOJIOTMYEeCKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpenE;

® OCBOCHHME CUCTEMBbI 3HAHWH, JEKAIIUX B OCHOBE XMMHUYECKOH COCTABJISIOLIEH €cTe-

CTBEHHO-HAayYHOH KapTHUHBI MUpa: (yHIAMEHTAIbHBIX MOHATUH, 3aKOHOB M TEOpUH
XUMHH, COBPEMEHHBIX NPEJICTABICHUN O CTPOEHUM BEILECTBA HA Pa3HbIX YPOBHSIX —
ATOMHOM, HOHHO-MOJIEKYJISIPHOM, HAaJAMOJIEKYJISIPHOM, O TEPMOJANHAMUYECKUX U KHUHE-
TAYECKUX 3aKOHOMEPHOCTSX NPOTEKaHUs XMUMHUUYECKUX PEAKLIUNA, O XUMHYECKOM pPaB-
HOBECHH, PACTBOPAX U TUCIEPCHBIX CHCTEMaX, 00 OOLIMX HAYYHBIX MPHUHIIUIIAX XHUMH-
YECKOTr'0 NMPOU3BOJICTBA;

e (QopmupoBanue y 0OydYarOIIUXCS OCO3HAHHOTO IMOHUMAaHWS BOCTPEOOBAHHOCTH CH-
CTEMHBIX XUMHUYECKUX 3HAHUHN N7 OOBSICHEHMs KIIIOUEBBIX HAEH U mpoljeM coBpe-
MEHHOW XUMHUH, U1 OOBSICHEHUS U TPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEH-
HO-HAYYHYIO TPUPOAY; TPAMOTHOTO pEIIEHUs MpOoOJIeM, CBS3aHHBIX C XHMHEH, Ipo-
THO3MPOBAHUS, aHAIN3a U OLICHKU C MO3MIUN AKOJOTHUECKONW 0e30MacHOCTH MOCIIEe-
CTBUM OBITOBOM M MPOM3BOACTBEHHOU JCSITEIIBHOCTH YEJIOBEKA, CBI3AHHOW ¢ XUMHUYe-
CKHM IPOU3BOJICTBOM, HCIIOJIb30BAHUEM U MEepepadOTKOM BEIIECTB;



yriIyOJieHHe MPEICTaBICHUM O HayYHBIX METOJaX MO3HAHMs, HEOOXOAUMBIX ISl TPH-
o0OpeTeHus] YMEHUI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS] XUMHUECKUX SIB-
JICHUH, UMEIOLUX MECTO B IPUPOJIE, B IPAKTUYECKON ACATEIBHOCTH U IIOBCEAHEBHON
JKU3HHU.

B nnane peanuzanuu nepBoOYEpPEAHBIX BOCIIUTATENbHBIX M Pa3BUBAIOIIMX (PYHKIMH 11€T0CT-
HOM CHCTEeMBbI cpelHero oOuiero o0pa3oBaHUs MPU U3YUEHHH IpeaMeTra «XUMHs» Ha yriyo-
IEHHOM ypOBHE OCOOYIO aKTyallbHOCTh MPUOOPETAIOT TAaKKUE LEH U 33a]]a4d, KaK:

BOCMHUTAaHUE YOEXKAEHHOCTH B MO3HABAEMOCTH SIBICHUN MPUPOJIbI, YBAXKEHUS K IMPO-
eCCy TBOpPUYCCTBA B 06J'IaCTI/I TCOPCTUYCCKUX U MPUKIIAOAHBIX I/ICCJIC,Z[OBaHI/Iﬁ B XMMMHHU,
dbopMUpOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIONIEIO COBPEMEHHOMY YPOBHIO pa3BU-
THUS HAYKH;

pa3BUTHE MOTHBAIMH K OOYYCHHIO M MO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHHUIO HA OCHOBE YCBOECHHMSI 00I1I€YeIOBEYECKIX [IEHHOCTEH;

PAa3BUTUC MMO3HABATCIIbHBIX MHTCPCCOB, MHTCIJICKTYAJIbHBIX U TBOPYCCKUX CHOC06HO-
cTelt oOyuaromuxcs, popMUpoBaHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K caMmoo0pa3o-
BaHUIO U HEMPEPHIBHOMY 00pa30BaHHUIO KaK YCIOBHIO YCIEITHON MTPO(heCCUOHATLHON 1
O6H.I€CTBGHHOﬁ ACATCIIBHOCTH, OTBECTCTBCHHOT'O OTHOLICHUA K CBOEMY 310POBbBIO U I10-
TpEOHOCTH B 37J0POBOM 00pa3e KU3HH;

¢dopMHupoBaHHE YMEHHI U HAaBBIKOB Pa3yMHOI'O MPUPOOINOIb30BaHUS, PA3BUTHE KO-
JIOTUYECKON KYJIbTYPBI, TPHOOPETEHUE OTBITa OOIIECTBEHHO-TTOJIE3HON IKOJIOTHIECKON
JEeSITeIbHOCTH.

OO11ee YnciIo 4acoB, MPEAYCMOTPEHHBIX I U3YYEHUS! XMMUHU Ha YIIIYyOJICHHOM YpOBHE Cpell-
Hero o0miero oopa3oBanus, cocrasisier 340 yacos: B 10 kimacce — 170 yacos (5 yacoB B Hege-
mo), B 11 kimacce — 170 gacoB (5 yacoB B HEJEINIO).



COJAEPXKXAHME OBYUYEHUA

10 KJTACC
OPTAHUYECKAS XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMMH.

[Ipenmer u 3HaUCHHE OPTaHUYECKON XMMMH, MPEICTaBIEHNE O MHOTOOOpa3uu OpraHuye-
CKUX COCIMHEHHUM.

DNEeKTPOHHOE CTPOEHUE aTroma yriepoia: OCHOBHOE M BO30OyIEHHOe cocTosiHus. Ba-
JICHTHBIE BO3MOKHOCTH aTOMa YIJepoAa. XMMHYECKas CBSI3b B OPraHUYECKHUX COCIUHEHUSX.
Tunbl TUOpUAM3aMKA aTOMHBIX OpOUTanei yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBaJICHTHOM
cBsi3U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN). THIBI MepeKpbIBaHUA aTOMHBIX OopOuTaneil, 6- u
n-cBsi3u. OnMHapHAas, ABOHAs U TpoiHas cBa3b. CrocoObl pa3phiBa CBsI3el B MOJICKYJIaX Opra-
HUYEeCKHX BemecTB. [loHsTHe 0 cBOOOAHOM paaukaie, Hykieoduie u anekTpodue.

Teopust cTtpoeHust opraHudeckux coenuHeHuil A.M. bytiiepoBa u coBpeMeHHBIE Npen-
CTaBJIEHUS O CTPYKTYPE MOJIEKYJI. 3HAaUEHUE TEOPUU CTPOCHHUSI OPraHUYECKUX COeANMHEHUNH. Mo-
JeKyJspHbIE U CTPYKTYpHBIE hopMyiibl. CTpyKTypHBIE (DOPMYIIBI pAa3IUYHBIX BHJIOB: Pa3BEPHY-
Tas, COKpalméHHas, ckenetHas. M3omepus. Bunbl n3omepun: cTpykTypHasi, IpOCTpaHCTBEHHAs.
OnexTpoHHbIe 3(P(EKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUH (MHIYKTHBHBIA M Me30Mep-
HBIN 2P PeKThr).

[IpencraBnenue o kaccupuKauu opraHUIeCKrX BemecTB. [lonsaTHe 0 QyHKIIMOHATBHON
rpynme. 'omonorus. ['omonornueckue psaapl. Cucremarnyeckass HOMEHKJIATypa OPraHUYECKUX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHHSI OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn W kimaccuukanus — OpraHMYeckux — peakuuid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XHUMUH.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIIEHHE C
o0pa3laMu OpraHMYECKUX BEIIECTB W MaTepHUalaMd Ha MX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB MPU HarpeBaHHUH (ILJIaBJICHHE, OOYTIMBaHUE U TOPEHUE), KOHCTPYHPO-
BaHME MOJIEJIEN MOJIEKYJ OPIraHMYECKUX BEIIECTB.

Yraesogopoabl.

Ankanbl. ['omonoruueckuil psi ankaHoB, oOmas (GopMyna, HOMEHKIATypa U U30MEpHsL.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKaHOB, S -THOPMAM3AIMS ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XHUMHYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMELICHUs, N30MEpHU3aliM, IETUAPUPOBAHNUS,
LUUKJIA3a0UHY, TUPOIN3a, KPEKUHra, TopeHus. lIpencraBnenne o MexaHn3mMe peakiui paauKaib-
HOT'O 3aMEILEHUS.

Haxoxnenue B npupozae. CriocoObl oy4eHHs U MPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O0mas GpopMyina, HOMEHKIAaTypa U u3zoMepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MajbIX (IMKJIOMPOIIAH, MUKIO0yTaH) M OOBIYHBIX (IIUKJIONEHTAH, ITUKIIO-
reKcaH) IUKJI0ankaHoB. CriocoObl MoydyeHus U IPUMEHEHHE IIUKI0AIKaHOB.

Ankensl. ['oMonoruueckuil psix ankeHoB, o0mas Gopmya, HOMEHKIATypa. DJIEeKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alIKEHOB, Sp’-TMOPHAN3AlMs aTOMHBIX OpOuTaneil yr-
aepoaa, o- U m-cBA3U. CTpyKTypHas U reoMerpuueckas (Iiuc-tpaHc-) uzomepus. dOusnueckue
CBOWCTBA aJKEHOB. XWMHMYECKHE CBOMCTBA: PEAKUMH MPUCOECAUHEHHUS, 3aMELICHUS B O-
II0JIO’)KEHNE TIPU JBOMHOMN CBSA3M, NoJMMepHu3anuu 1 okuciaeHus. [Ipasuno MapkoBHukoBa. Ka-
YECTBEHHbIE PEaKIIMK Ha ABOWHYIO CBS3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHHE aTKEHOB.



Anxanuensl. Kiaccudukanus ankaaueHoB (CONpsiKEHHBIC, W30JIMPOBAHHBIC, KYMYAUDO-
sannvie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB CONPSIKEHHBIX AUEHOB,
1,2- u 1,4-npucoeaunenue. Ilonumepusanus conpskEHHbIX AUeHOB. CrocoObl MOJTy4YeHUs U
MPUMEHEHUE aJKaJIUEHOB.

Ankunbl. ['OMOIOTHYECKUH psAZl aTKMHOB, 001Ias ¢popMmyrna, HOMEHKIATypa U U30MEpHs.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJIKUHOB, SP-THOPHIM3AIUS aTOMHBIX
opburaneit yrinepoaa. ®uznyeckre CBONCTBA aIKWHOB. XMMHUYECKHUE CBOMCTBA: PEAKIIUU MIPHCO-
eAMHEHUs], TUMEPU3allui U TpUMepHU3aluu, okuciaeHus. KucioTHsle cBoiCTBa alKUHOB, UMEIO-
X KOHIIEBYIO TPOHHYIO CBsI3b. KauecTBeHHBIE peakiy Ha TPOMUHYIO CBs3b. CIIOCOOBI TOJTy4e-
HUS ¥ IPUMEHEHUE aJIKUHOB.

Apomaruyeckue yriaeBoaopoas! (apeHsl). 'oMonornyeckuii psii apeHoB, oomas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30J1a.
®dusnyeckue CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBAa OEH30J1a M €r0 TOMOJIOTOB: PEaKIUU 3a-
MeIleHHs] B OEH30IbHOM KOJIBIIE U YTIIEBOJIOPOTHOM paauKaie, peakiuy MpHUCcOeTNHEHHS, OKUC-
JgeHue romoisioroB Oensona. IlpencraBieHne o0 OpUEHTHPYIOUIEM JCHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbLIE Ha MpHUMepe aJIKWIbHBIX PaJUKajoB, KapOOKCHIBHOM, TMIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIIBI, aTOMOB TaioreHoB. OCOOEHHOCTH XUMHYECKUX CBOWUCTB cTtupoiia. [lo-
auMepu3anus ctuposa. CriocoObl MOTydeHUs U IPUMEHEHHE apOMAaTHYECKUX YTIIeBOJOPOIOB.

[puponustit ra3. [lomyrHsle HedTsHBIE ra3el. HedTs u e€ mpoucxoxaenune. KameHnHbId
YTOJIb U IPOIYKTHI ero nepepadotku. CrocoObl epepadboTku HeTH: IEperoHKa, KPEKUHT (Tep-
MUYECKHM, KaTaJTuTUIeCKuii), pudopmuHr, nuponus. [Ipoaykrsl mepepadoTku HepTH, UX TPH-
MEHEHHUE B POMBIIIUIEHHOCTH U B OBITY.

I'enernueckas cBA3b MEKAY PA3IMUHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHE TajoreHNPOU3BOAHBIX YIIIEBOAOPOI0B. Peakuuu 3ameleHus ra-
JoreHa Ha TUAPOKCOTPYIITY, HUTPOTPYMIyY, IIUaHOTpyMHNy, amMuHorpynmy. JleiicTtBue Ha raio-
TEHIIPOU3BOAHBIE BOJHOIO U CIIMPTOBOrO pacTBOpa MWENOUM. B3auMoaencTBue quranoreHalika-
HOB C MarHueM M IUHKOM. IToHsTHE O MeTalsIoOpraHMyecKux coenuHeHusx. Vcmosb3oBaHue
raJIOTeHIIPOU3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE U IPU CUHTE3€ OPraHMYECKUX BEIIECTB.

DKcrepuMEeHTaIbHBIE METO/Ibl H3yYEHUS BEIIECTB U UX MPEBPALLECHUI: n3yueHue Gpusnde-
CKUX CBOWCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIM YIJIEBOJOPOJOB pa3-
JMYHBIX KJ1accoB (oOecuBeunBanne OpOMHON WIIM HOAHOM BOJIbI, paCTBOpa EpMaHraHaTa Kajus,
B3aMMOJICHCTBUE alleTHJICHa C aMMHAYHBIM pacTBOpoM okcuna cepedpa(l)), kauecTtBeHHOE 00-
HapyXeHHE YIJiepoJa U BOAOPOJa B OPraHUYECKUX BEIIECTBAX, MOJIyYeHHE STUICHA U U3YUYECHUE
€ro CBOWCTB, O3HaKOMJIEHHUE ¢ KoyuekusiMu «HepTs» u «Yromasy, ¢ o0pasnaMu mjiacTMacc, Ka-
YUYKOB U PE3HHBI, MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOAOB M I'aJIOTEHIIPOU3BOJIHBIX YIJIEBO-
JIOPOJIOB.

Kucaopoacoaep:xanye oprannyeckne coeinHeHUsl.

[Ipenenvuble onHOATOMHBIE cTUPTHL. CTpOEHUE MOJIEKYI (Ha IPUMEpPE METAHOJIA U ATAHO-
na). ['omonoruueckuit psia, obmas popmyina, H30MepHsi, HOMEHKIaTypa U kiaccuduxanus. du-
3MYECKHEe CBOMCTBA MPEAETbHBIX OJHOATOMHBIX CIHPTOB. BomopoaHbie CBSI3U MEXIY MOJEKY-
JamMH CIUPTOB. XMMHUYECKHUE CBOMCTBA: PEAKIMH 3aMEILEHUs, JeTUIpaTaluy, OKUCICHUS, B3au-
MOJIEHCTBUE C OPraHUYECKUMU U HEOPTaHUYECKUMU KHCI0TaMU. KauecTBeHHas peakuus Ha OJi-
HOATOMHBIE CIIUPTHI. J[efiCTBHE 3TaHOIa M METaHOJIa HAa OpraHu3M uesnoBeka. CriocoObl moyye-
HUS ¥ IPUMEHEHNE OJHOATOMHBIX CIIHPTOB.

[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMmepus. OCOOEHHOCTH (PU3NUECKUX U XUMUUYECKUX
CBONCTB.



MHoroaromMHble COHUPTHl — JTUJICHTIUKONb M INHLEpUH. DU3NUYECKHEe U XUMHYECKHE
CBOICTBA: pEaKIMK 3aMEIICHHsI, B3aUMOJICHCTBUE C OPTaHUYECKUMHU U HEOPTaHUYECKUMHU KHC-
JO0TaMH, Ka4eCTBEHHAsI pEaKlusi Ha MHOTOATOMHbIE cUpThL. [IpencraBnenue o MexaHu3Me pe-
aKIuil HyKJIeoPpuIbHOTO 3amenieHus. JleiicTBrue Ha opranu3m 4enoBeka. CriocoObl TOTyYeHHS U
MPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHrEe MOJIEKYJbI, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO sIlIpa.
dusnueckue cBoiictBa (peHona. OCOOCHHOCTH XUMHMUYECKHX CBOMCTB (eHona. KauecTBeHHBIE
peakuu Ha (enon. ToxcuyHocTh (PpeHosa. CrocoObl momydeHuss U npuMeHenne (enomna. dDe-
HOJIpOpMaJTBIETHIHAS CMOJIA.

KapOoHunpHBIE COETUHEHUS — aTbJACTHIBI U KETOHBL. DIEKTPOHHOE CTPOCHHE KapOOHMIIb-
HOW Tpymnmbl. ['oMooruyeckue psapl allbJeTUI0B U KETOHOB, 00mas Gpopmyna, n3oMepus U HO-
MeHKJaTypa. PU3n4YecKre CBOMCTBA AJIbICTU/IOB U KETOHOB. XMMHUYECKUE CBOMCTBA aJIbJAETUI0B
U KETOHOB: peakuuu npucoenuHeHus. OKUCIeHne aabAeTru0B, KaYeCTBEHHbIE PEaKlUU Ha allb-
nerupl. CriocoObl MOTYYeHUS U IPUMEHEHUE alIbJIETU/IOB i KETOHOB.

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KUCIOTBL. OCOOEHHOCTH CTPOSHHUS MOJEKYI
KapOOHOBBIX KucHOT. M3omepus u HOMeHKIaTypa. dusnueckre cBONCTBAa OJTHOOCHOBHBIX Ipe-
JENbHBIX KapOOHOBBIX KHCIOT. BomopoaHbie CBSI3U MEXIy MOJIEKYlTaMH KapOOHOBBIX KHCIIOT.
XUMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PeaKIHs 3TepU(UKAIUH, PEAKIHUU C Y4aCTHEM
YIIAEBOIOPOAHOTO panukana. OcCOOCHHOCTH CBOMCTB MYpPaBbHUHOW KHCIOTHL. [loHSATHE O mpowus-
BOJHBIX KapOOHOBBIX KHUCJIOT — CJIOXKHBIX 3(upax. MHorooo6pasue kapOOHOBBIX KuCIOT. Oco-
OCHHOCTH CBOMCTB HETPEAETIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KUCIOT, TUKapOOHOBBIX KHC-
JIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBuTeny BBICHINX KapOOHOBBIX KHCIOT: CTEApUHO-
Basi, MaJbMHUTUHOBAS, OJICUHOBAS, IUHONEBAS, NUHONIEH08As KACTOTH. CrocoObl MoyyueHus! U
pUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnsie 2¢upsl. ['oMonorudyeckuii psia, obdmas dhopmysa, U3oMepuss 1 HOMEHKJIATypa.
®dusnyeckue 1 XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KMCIION U IIEJIOYHOU Cpeae.

Kupset. Ctpoenue, puznueckne ¥ XUMUYECKUE CBOWCTBA JKUPOB: THAPOIU3 B KUCIOW U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAINX OCTATKH HEMPeAeNbHbIX KUPHBIX
KUCHO0T. JKUpsl B IPUPO/IE.

MBpbL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE ICHCTBHE.

OO0mast xapakTepucTuka yrieBooB. Kiaccudukamnus yrieBogoB (MOHO-, M- U TOJIHCAXa-
puasl). MoHOCaxapuasl: TOK03a, (DPyKTO3a, rajgakTo3a, pudo3a, Ae30Kkcuprudo3a. duznueckue
CBOICTBA M HaxXOXJE€HUE B Mpupoje. PoTocuHTE3. XUMUYECKUE CBONCTBA IJIIOKO3bI: PEAKIIUN C
y4acTUEM CIUPTOBBIX U albJACTHUIAHON TPYII, CHUPTOBOEC U MOJIOYHOKHCTOE Opoxkenue. [Ipume-
HEHUE TJII0KO3bI, €€ 3HaUEHUE B )KU3HEIEATEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, Mallb-
TO3a U JakTo3a. BoccTaHaBnuBarome 1 HEBOCCTAHABIMBAIOIINE AUcaxapuisl. [ uaponus auca-
xapunoB. Haxoxxnenue B npupojae u npumeHenue. [lonucaxapuapl: kpaxmal, TIUKOT€H U Lel-
mono3a. CTpoeHre MaKpOMOJIEKYIl KpaxMmaia, IIMKOTeHa U 1emnoo3bl. dusnueckue cBoicTBa
Kpaxmalia U [eJUTI0JI03bl. XMMHUYECKHUE CBOMCTBA KpaxMalia: TUAPOIIN3, KAYeCTBEHHAs PEaKIus C
no/IoM. XMMHUYECKHE CBOWMCTBA IEJUTIONO03bI: THAPOIN3, ModydeHne 3(upoB Lemiono3sl. [Tons-
THE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEINK).

DKCTIepUMEHTAIbHBIE METOJbI M3YUEHUS! BEIIECTB M WX IMPEBPAIICHUIN: PacTBOPUMOCTH
pa3JIMYHBIX COUPTOB B BOJIE, B3aUMOJEHCTBHUE ITAHOJA C HATPUEM, OKHUCIECHUE 3TUIIOBOTO CIIHP-
Ta B alibJeTH]] Ha PacKaJI€HHON MEIHOM MPOBOJIOKE, OKHUCIEHHUE 3TUIIOBOTO CIIUPTA TUXPOMATOM
KaJus (BO3MOKHO HCIOJIb30BaHUE BUAEOMATEPUaIOB), KAYECTBEHHbIC PEAKIIMU Ha aJIbJIETHIbI (C
ruapokcuaoM auammuncepeopa(l) u runpokcunom menu(ll)), peakmus rioumepuHa ¢ THIPOKCH-



nom meau(Il), xumudeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHUE PacTBOpa
rtoKo3bl ¢ rugapokcugom menu(Il), B3aumoneiicTBre kpaxmaiia ¢ MOJOM, PEIIEHHUE SKCIIEPUMEH-
TaTbHBIX 33124 10 TeMaM «CrupTsl U GeHomb», «KapOooHoBbie KUCTOTHI. ClI0KHBIE 3(PHUPHI».

A3oTcoaepikaiime OpraHu4ecKue coeJMHeHHusl.

AMUHBI — OpraHM4YecKre NMpou3BojaHble ammuaka. Kiaccudukanus amMmuHOB: anudaruye-
CKHE W apOMAaTHYECKHE; NEPBUYHBIC, BTOPUYHBIE W TpeTuyHbie. CTpOeHUE MOJEKYJ, 00mas
dbopmyna, u3oMepusi, HOMCHKIIaTypa U (U3HUECKUE CBONCTBA. XUMHUYECKOE CBOMCTBA anudaru-
YECKUX aMHHOB: OCHOBHBIE CBOMCTBA, aJKWJIMPOBAaHUE, B3aUMOJIECUCTBUE NIEPBUYHBIX AMHUHOB C
azotuctoi Kkucaotor. Conu alKuIaMMOHMS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psiaa. Ctpoenue aHuauHa. Bzaumuoe
BJIMSTHUE TPYII aTOMOB B MoJieKyjie aHminHa. OCOOCHHOCTH XMMUYECKHUX CBOWCTB aHWIIMHA.
KauectBennsle peakuuu Ha aHWIMH. CIOCOOBI MOJIyYeHUS U IPUMEHEHHE anu(paTHIeCKuX aMU-
HOB. [lonydyeHue aHuiIMHA U3 HUTPOOEH3071a.

AmuHokuciaotel. Homenknmatypa u  u3zomepusi. OTtlenbHble NPEICTABUTENNA O~
aMHUHOKHUCIIOT: TJIMIMH, anaHuH. PHU3nyecKkue CBOWCTBA aMHMHOKHUCIIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHCJIOT KaK aM(OTEpHBIX OPraHUYECKUX COCAMHEHMI, peaklus MOJMKOHIeHcauu, o0pa-
30BaHME NENTUAHOW CBS3HM. bruonormdyeckoe 3HayeHWE aMHUHOKHUCIOT. CHHTE3 U TMAPOJIU3 Iel-
TUJIOB.

Benku kax mpupoHbie mosuMepsl. [lepBuuHas, BTOpUYHAS U TPeTUYHAsI CTPYKTypa Oe-
KOB. XMMHUYECKHE CBOMCTBA OEIKOB: TUIPOIN3, IeHATypallKsl, KaueCTBEHHbIE PeaKIuu Ha OeNKu.

DKCrepuMEHTaIbHbIE METO/IbI U3YUEHHS BEIIECTB M UX MpeBpallleHuii: pacTBopeHue Oe-
KOB B BOJIe, IeHATypalys OSIKOB MPH HAarpEeBaHUU, [IBETHBIC PEAKIIUU Ha OCJIKH, pelIeHue dKC-
NEepUMEHTAIBHBIX 3a7a4 MO TeMaM «A30TCoAepXkalliue OpraHuYeckue coeluHenus» u «Pacmo-
3HaBaHUE OPraHUYECKUX COCITUHEHUI.

BbicokomouieKyJIsIDHBIE COeIMHEHHUS.

OCHOBHbIE TIOHSTHS XMMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTENIEHb MOJIUMEPHU3ALIUU, CPEIHSS MOJIEKYsipHasi Macca. OCHOBHBIE METO-
JIbl CHHT€3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUH — MOJIMMEPU3ALUs U TOJIMKOHICHCALIUS.

[Tonumepubie matepuainsl. [lmacTmacchl (MOMUATHIIEH, MOJIUIPONUIIEH, MOJIUBHUHUIIXIIO-
pUA, TOIUCTUPOI, TTOTUMETHIMETAKPIIIAT, MOTHKApOOHATHI, MONUATIIeHTepedTanar). Y Tunu-
3anwus U nepepadboTKa MIacTUKa.

DnacToMEphl: HAaTYpaJbHBIA KaydyK, CHHTCTHYECKHE Kaydyku (OyTaJMeHOBBIH, XJIOPO-
MIPEHOBBIN, U30TPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HarypanpHBIE (XJIOIMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[TonmuMmeps! ciennanbHOrO Ha3HaueHus (TedIIoH, KeBiap, ANEKTPOMPOBOJAIINE MOIHME-
pbl, OMopaszaaraeMple OJIMMEPHI).

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALECHUNA: 03HAKOMIIEHUE C
oOpa3iiaMu MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYYYKOB, PEIICHUE DKCIIEPH-
MEHTaJBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHKE MJIACTMACC U BOJIOKOHY.

PacuérHble 3agayn.

Haxoxaenrne MoneKynspHOi GOpMYITbI OPTaHUYECKOTO COSTMHEHUS 10 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKACHUE MOJIEKYISIPHOU (GOPMYIBI OPTaHUYECKOTO CO-
eauHEeHus 1o Macce (00bEMY) MPOAYKTOB CTOPaHMs, IO KOJWYECTBY BelIecTBa (Macce, 00bEMY)
MPOJYKTOB PEaKLUU U/WIN UCXOHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (OPMYIIbI OpraHu-



YECKOr0 BEIIECTBA Ha OCHOBE €ro XMMHMUYECKHUX CBOMCTB HJIM CIIOCOOOB MOJYYEHHs], OIpeee-
HUE JI0JIM BBIXOJIa TPOJIYKTA PEaKLUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanust MexXnpeaMETHBIX CBA3EH MPU M3YYEHUU OpraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl Uepe3 HUCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MO-
HSATUN, IPUHATHIX B OTACIIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: SIBJICHUE, HAYYHBIN (DaKT, THIIOTE3a, TCOPHsl, 3a-
KOH, aHallu3, CUHTE3, Kiaccudukaius, HaOnoieHue, U3MEepeHne, SIKCIIEPUMEHT, MOJIENb, MOJIe-
JMPOBAaHHUE.

®dusuka: mMaTepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA, SHEPreTUUECKUNA ypO-
BEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (DU3MYECKHE BEIIMYUHBI, SIH-
HULIBI U3MEPEHHUs, CKOPOCTh, SJHEPIUs, Macca.

buonorus: kneTka, opraHu3M, sKocucTteMa, omocdepa, MeTaboIM3M, HACIIECICTBEHHOCTD,
aBTOTPOGHBIN U reTepoTPOHBIN THII MUTAaHUS, OpoKeHue, POTOCUHTES, AbIXaHUE, OCNKH, yrie-
BOJIBI, )KUPBI, HYKJIEHHOBBIC KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mose3Hble UCKOMAaeMble, TOTUIHUBO.

TexHOJorus: NUIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO MUTAHUSI, MOKOIIUE CPEACTBA,
MaTepHabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTruvyeckue OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sep. XUMHYECKUM 3ieMeHT. 30Tomnbl. CTpoeHUE 3EKTPOHHBIX
000JI04eK aTOMOB, KBAaHTOBbIE UMCIIa. DHEPreTUUECKUE YPOBHU U MOAYPOBHH. ATOMHBIE OpOU-
tanmu. Knaccudukamnust XuMu4eckux 31IeMeHTOB (s-, p-, d-, f-anementsl). Pacipenenenue aiek-
TPOHOB 10 ATOMHBIM OpPOHUTANISAIM. DJIEKTPOHHBIE KOH(PHUTYpAIMd aTOMOB 3JIEMEHTOB TEPBOTO—
4eTBEPTOrO MEPUOJIOB B OCHOBHOM U BO30YKAEHHOM COCTOSTHUH, 3JIEKTPOHHBIE KOHQUTYpalUU
MOHOB. DJNEKTPOOTPULATEIBHOCTD.

IIepuonnueckuit 3akoH u Ilepuonnueckas cucreMa XuMudeckux diaeMeHToB .M. Menne-
neeBa. CBsI3b NMEPUOJIUYECKOTrO 3akoHa U Ileproanyeckoi CUCTEMBbl XMMUYECKUX 3JIEMEHTOB C
COBPEMEHHON TE€OpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUUYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB IO TPYIIaM U MepuoiaM. 3Hade-
Hue nepuoandeckoro 3akona /.M. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUINYECKAs.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHOW CBSI3W: OOMEHHBIM M JIOHOPHO-AKIIEITOPHBIA. DHEPTUs
U JuirHa cBA3U. [loaspHOCTH, HANIPAaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIEC B3aUMOACUCTBUS.

BasieHTHOCTh U BaJICHTHBIE BO3MOXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI MOJIE-
KYJI C UX TE€OMETPUUECKUM CTPOEHUEM (Ha IPUMEpPE COEAMHEHU 3JIEMEHTOB BTOPOTO MEPHOJIA).

[IpencraBnennre 0 KOMIIEKCHBIX coeAMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA: KOMITJIEKCO-
oOpasoBarenb, TUraHabl. 3HAaYCHHE KOMIUICKCHBIX coequHeHul. [loHATHEe 0 KOOpAMHAIIMOHHON
XUMUU.

BemiectBa MOJIEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHMs. THIBI KPUCTAIUIMYECKUX pe-
METOK (CTPYKTYP) U CBOKCTBA BEIIECTB.



[TonsiTne 0 nucnepcHbIX cucteMax. MctuHHbIe pacTBOpHL. [IpeacraBieHne 0 KOJUTOUIHBIX
pactBopax. CriocoObl BBIPa)KEHUSI KOHIIEHTPAIMKA PACTBOPOB: MAccoBasi JOJsS BEIIecTBa B pac-
TBOpE, MOJISIpHAsI KOHLIEHTpalus. HachlllleHHbIe U HEHACHIILIEHHBIE PACTBOPHI, PACTBOPUMOCTbD.
Kpucramnoruapats!.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX BEIIeCTB. TpHUBHAIbHbIE HA3BaHUS OT-
JIebHBIX MPEACTaBUTENCH HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMU4YeCKUX peakiiii B HEOPraHUYEeCKOM U OpraHnYecKoi XUMUH. 3aKOH
COXPAHEHHsI MacChl BEUIECTB; 3aKOH COXPAHEHUsS U MPEBPALLECHUS YHEPTUU NIPU XUMHUUYECKUX pe-
akuusax. TersoBble 53 PEeKTh XUMUUECKUX peakiuil. TepMoXuMHuecKkue ypaBHEHUSI.

CKOpOCTh XUMUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3NUYHBIX (pakTopoB. 'oMoreHHsIe
U reTeporeHnnie peakunu. Katanus u karaau3aTtopsl.

OO6patumbie 1 HEOOpAaTUMBIE PEaKIMKU. XUMHUYECKOe paBHOBecue. KoHCTaHTa XUMHUYECKO-
ro paBHoBecHs. DaKTOPHI, BIUSIONIME HA MOJ0KEHHE XMMHUUYECKOTO PaBHOBECHS: TEMIIEPATYpa,
JIaBJICHUE U KOHLEHTpALUU BEIECTB, y4acTBYIOIIMX B peakuuu. [Ipunuun Jle [larense.

DnexTponuTrueckas nucconuanus. CUIbHBIE U cna0bie 37eKTpoauThl. CTEeTeHb TUCCOIIH-
anuu. Cpefa BOAHBIX PAaCTBOPOB: KUCIOTHAs, HEUTpalibHAs, 1Ieno4YHas. BogopoaHelii mokasza-
tenb (pH) pactBopa. ['maponm3 coneii. Peakiuu nonHoro oomMeHa.

OKHUCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakunu. CteneHb okucieHus. OKUCIUTENb U BOC-
craHoBUTENb. [Iponecchl OKUCIIEHUSI U BOCCTAaHOBJIEHUs. Ba)kHele OKUCIUTENN U BOCCTaHO-
BUTEIH. MeTOoJ1 3JIeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl W3yUYEHUsl BEIIECTB U WX MPEBPALICHUMN: PAa3JI0KECHUE IIe-
pOKcHla BOJIOPOJA B MPUCYTCTBUU KaTaIU3aToOpa, MOJEIN KPUCTAIUTMYECKUX PEIIETOK, MPOBE-
JICHUE peakIii HOHHOTro OOMEHa, ONpEeAETICHHE CPE/Ibl PACTBOPOB C MOMOIIbIO WHAMKATOPOB,
U3YYEHUE BIMUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIMH U MOJIOKEHHE XH-
MHYECKOI'O0 PAaBHOBECHS.

Heopranuveckast xumus.

[Tonoxxenne HeMerauioB B Ilepuoanueckoil cucreMe XuMu4eckux eMeHTos /1.1, Men-
JierieeBa U OCOOCHHOCTH CTPOCHUS UX aTOMOB. DPU3MUECKHE CBONCTBA HEMETAIIIIOB. AJUIOTPOITHS
HEMeTaJUIOB (Ha MpuUMepe Kucaopoaa, cepsl, pocdopa u yriepona).

Bonopon. Ilonyuenue, ¢puznyeckue U XUMHUYECKHE CBOWCTBA: pEaKIUH C METANIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl MoiayyeHus, GU3NYecKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOOpOBl. BakHeime KUCIOPOACOAEpIKAIUE COCIMHEHUS TajJOTeHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHUS TajoreHoB. [I[puMeHeHNe rajJoreHoB U
UX COEIUHEHH.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBINIIEHHbIE CHOCOOBI MOJIYYEHHS] KUCIOPOA.
®usnyeckue U XMMAYECKHE CBOWCTBA U NMMPUMEHEHNE KUCIOPOoJaa U 030HA. OKCHIIBI U MEPOKCH-
JBI.

Cepa. Haxoxnenue B mpupoje, CocoObl MosrydyeHus!, pU3HUECKUe U XUMHUYECKUE CBOM-
ctBa. CepoBogopon, cyinbdunbl. Oxcun cepri(1V), okenn cepri(VI). CepHucras u cepHas KUCII0-
ThI ¥ X coyti. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIOTHL. [IpuMeHeHue cepbl U €€ COeTUHECHMIA.

AzoT. Haxoxnenue B mpupoze, crnocoObl MOTydeHus, GU3NIeCKue U XMMUYECKHE CBOM-
cTBa. AMMUaK, HUTpUAbL. OKCUIBI a30Ta. A30THCTas M @30THAsI KUCJIOTHI U UX coyid. OCOOEHHO-
CTH CBOMCTB a30THOM KHUCIOTHL. [[puMeHeHre a30Ta u ero coeiMHeHUH. A30THBIE YA0OpEHUSI.



®dochop. Haxoxnenne B mpupojie, CrocoObl MONMydeHUs, (U3NYECKUE W XHUMHYECCKUE
coiictBa. Pochuast u pochun. Oxcunsl pochopa, pocopnas kucnora u e€¢ conu. Ilpumene-
Hue ¢pocdopa u ero coequneHuit. GocopHbie y10OpeHHS.

VYrnepon, HaxoxJIeHHe B mpupoae. AmtoTponHbsle Moaudukanyuu. Guznyeckue u XuMuye-
CKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yriepoaa(ll), okcua yrie-
pona(IV), yronbHas kucinora u e€ conu. AKTHBUPOBAaHHBIA Yroib, azcopOius. DyisaepeHsl,
rpadeH, yriepoanble HAaHOTpyOKu. [IpruMeHeHrne MpoCThIX BEIIeCTB, 00pPa30BaHHBIX YIIIEPOAOM,
U €r0 COCTUHEHU.

Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONydeHUs, (PU3MUECKHE U XHUMHYECKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHuEBas KUCiIOTa, CUIMKAThL. [IpuMeHeHne KpeMHUS U €ro
coequHeHuil. CTEKIO0, €ro MOIy4eHHE, BUbI CTEKIIA.

[Tonoxenune meramwioB B [leproanyueckoit cucreMe XUMUYECKHX eMeHTOB. OCOOEHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaiuioB. O0mue pu3nyeckue CBONCTBA METAJLIOB.
[Ipumenenne MeTaiioB B ObITY U TexHUKE. CIIJIaBbI METAIIJIOB.

DNEKTPOXUMHUYCCKHUI psifi HanpshkeHud MetamioB. OOIue crocoObl MOTyYeHUS MeTal-
JIOB: THMAPOMETAJLIYPrus, MUPOMETAIIIYprus, 3aekrpometamtyprus. [lonsatue o koppo3uu me-
TauoB. CriocoObl 3alIUTH OT KOPPO3UH.

OObmas xapakrepuctuka MetayuioB IA-rpynmel Ilepuonuueckoil cUCTEMbl XMMHYECKHX
sneMeHToB. Hatpuii u kanuii: nonaydyenue, GuU3NUecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka mMetaioB I[A-rpynmer [leprogumdeckoil cucTeMbl XMMHUYECKUX
3JIEMEHTOB. MarHuii ¥ KajbIUii: MoxydeHue, pusnueckue U XMMHUYECKHUE CBOMCTBA, IPUMEHE-
HUE MPOCTHIX BEIIECTB M UX COeTUHEHMM. JKECTKOCTH BOJIBI U CIIOCOOKI €€ yCTpaHEHUS.

AoMUHUN: TIONy4YeHue, (pu3ndecKkue M XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIIECTBA M €r0 COCMMHEHH. AMQOTEepHbIE CBONCTBAa OKCHIA W TUIPOKCHAA ATFOMUHHS, TH]I-
POKCOKOMILIIEKCHI aTFOMUHHUS.

OO0mast XxapakTepuCTUKa MeTaIoB Mo6ouHbIx noxarpymnn (b-rpynm) Ilepuoauueckoii cu-
CTEMbI XUMHYECKHUX JIEMEHTOB.

®u3nYecKnue U XMMUYECKUE CBOMCTBA XpoMa U €ro coequHeHui. OKCUIbl U TUIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl u TuXpomaTsl, UX OKUCIUTEIbHBIE cBOMCTBA. [1o-
Jy4E€HUE U IPUMEHEHHUE XPOMa.

®u3nyecKue 1 XMMHYECKHUE CBOMCTBA MapraHila U €ro coeAuHeHuil. Baxkueimme coequ-
Henus mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VIID). [lepmanranar xanus, ero
OKHCIIUTEIBHBIE CBOMCTBA.

dusnueckue 1 XMMUYECKHUE CBOMCTBA Kelle3a U ero coequHeHnd. OKCUIbl, THAPOKCUIBI U
commm xkene3a(ll) n xeneza(lll). [lonydenrne u mpuMEeHEHHE KeJie3a U €ro CIUIaBOB.

du3nyecKue U XMMUYECKUE CBOMCTBA MelIU U €€ coenruHeHuil. [lonyuenre u npuMeHeHne
MeIU U €€ COCIUHECHUM.

Hunk: nonyuenue, Gpusnueckue 1 XMMUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCH/IA
Y TUIPOKCH/IA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne 1IuHKa U ero COeAMHEHU .

DKCrepuMEHTAIbHBIE METOJIbI U3YUEHHUs BEIECTB U MX MPEBPALLEHUI: H3yYeHHe 00pas3-
IIOB HEMETAIIJIOB, TOpeHUe cepbl, hocdopa, xene3a, MarHus B KHCIOPOJIe, U3YUCHHE KOJUIEKIIUN
«MeTtaiiel ¥ CIUIaBbl», B3aUMOJECHCTBUE IIEIOYHBIX M IIEJIOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITOJIb30BAHKUE BUJICOMATEPHUAIIOB), B3aUMOICHCTBUE IIMHKA U JKeJe3a C pacTBOpaMH
KHCJIOT M LIEJNO0YEH, KAaUeCTBEHHbIE PEAKIIMM HAa HEOPraHWYECKHE aHUOHBI, KATUOH BOJOPOJA U
KaTHOHBI METAJIOB, B3aUMOJEHCTBUE TUAPOKCUIOB AIFOMUHUS U IIUHKA C paCTBOPaMU KHUCIIOT U



1IeI0Ye, perieHrne dKCIEPUMEHTAIbHBIX 3a/1ad 1o TeMam «l'anorens», «Cepa u €€ coenrHe-
HUS», «A30T U Pochop 1 ux coeaAuHEeHUs», «MeTalIbl TIaBHBIX NOATPYNI», «MeTamisl 1o004-
HBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B obecriedeHNN yCTOWYMBOTO pa3BUTHA 4elloBedecTBa. [loHATHE 0 HayuyHBIX
METOJaX MO3HAHUS U METOJO0JOTMU HAy4YHOIo HccienoBaHus. HaydHble NpuHIUIBI OpraHu3a-
[IUM XMMHYECKOTO MPOU3BOJCTBA. [IpOMBIIITICHHBIE CITOCOOBI MOIyUYEHHUsS] BaKHEHIIUX BEIIECTB
(Ha mpuMepe MPOU3BOACTBA aMMHaKa, CEPHOM KUCIIOTHI, MeTaHoja). [IpoMbIIIIIeHHBIE CITOCOOBI
MOJIy4EHHUSI METAJUIOB M CIUIABOB. XMMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPellbl U €ro Mociea-
ctBUs. Ponb XuMum B 00ecrieueHH SHEPreTHIEeCKO 0€30MacHOCTH.

XuMHA U 310pOBbE YelloBeKa. JIekapcTBeHHbIe cpeacTBa. [IpaBuia ucnons30BaHus JIeKap-
CTBEHHBIX MpPEnapaToB. Poyib XUMHK B pa3BUTUU MEAULMHBI.

XYMHUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib Xumuu B obecreuyeHun
MUILEBOH Oe30MacHOCTH.

Kocmerndeckue u nmapgromepnsie cpeactsa. beiroBas xumust. [IpaBuna 6e3omacHoro uc-
M0JIb30BAHMUS MTPENapaToB OBITOBOM XUMHUH B MIOBCEIHEBHOM KU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMHs B CebCKOM X03s1iicTBe. Opranndyeckue 1 MUHEpaJIbHbIE YI00peHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. Matepuaisl
JUTs DJIEKTpOHUKHM. HaHoTexHOMOrNN.

PacuérHble 3agayn.

Pacuérpl: Maccel BemiecTBa WM 00BEMa Ta30B MO M3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MacChl (00bEMA, KOTMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIUH, €CIIM OAHO U3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa, KOIH-
YyecTBa BEUIECTBA) MPOAYKTa PEaKIMH, €CJIM OJJHO U3 BEIIECTB JaHO B BHJIE pacTBOpa C OIpee-
JEHHON MacCCOBOM J10JI€M paCTBOPEHHOIO BEIIECTBA, MACCOBOU JIOJIM U MOJIIPHOM KOHLEHTPALUU
BELIECTBA B PaCTBOPE, JI0JIM BBIXOJA MPOYKTa pEaKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yYEHUU OOIIEH W HEOPraHWYECKON XUMHH B
11 kiacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNUE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX MOHSATHM,
TaK ¥ MOHATHUM, MPUHATHIX B OTJACIBHBIX MIPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBICHUE, HAYYHBIN (aKT, THIIOTE3a, TEOPHsl, 3a-
KOH, aHaJllu3, CUHTE3, Ki1accu(uKaIus, NepuoJu4HOCTb, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT,
MO/1€]1b, MOAEINPOBAHHUE.

®uznka: Marepusi, MUKPOMUP, MAaKpOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HUOH, U30-
TOMBI, PAJAMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYEeCKHIl ypOBEHb, BEUIECTBO, TEJIO, 00BEM, arpe-
raTHOE COCTOSIHUE BEUIeCTBa, MJICANbHBIN ra3, (U3HUYeCKUe BETUYHHBI, €AMHULIBI U3MEPEHMUS,
CKOpPOCTb, HEPIrus, Macca.

buonorus: knerka, opranusM, dKocucTema, ouocdepa, MeTadoInu3M, MaKpo- ¥ MUKpPOIJIe-
MEHTBI, OENIKH, JKUPBI, YIJIEBOAbI, HYKJIIEHHOBBIE KHUCIIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT
BEILECTB U ITOTOK YHEPTUU B SKOCUCTEMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHomorUs: XUMHUYECKasi MPOMBIIINIEHHOCTb, METAJIyprus, CTPOUTENIbHbIE MaTepHalbl,
CEJIbCKOXO3SHUCTBEHHOE MPOU3BOICTBO, MUIIEBAsi MPOMBIIUIEHHOCTh, (hapMalleBTUYEeCKasi Mpo-
MBIIJIEHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX IPENapaTroB, NPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepUasoB, AEKTPOHHAS IPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBercTBUE C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOJA0M B CTPYKTYPC JIMYHOCTHBIX pC-
3yJIbTaTOB OCBOCHHMSI IIpeaMeTa «XUMHS» Ha YPOBHE CPEeIHEro o0IIero oopa3oBaHusl BbIIEICHBI
CJICMYIONINE COCTABJISIIONINE: OCO3HAHUE OOYYAIOIIMMHUCS POCCUUCKOM TPaKIaHCKOW HIACHTHY-
HOCTH; TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTA M CaMOOIPEEICHUIO; HAIMYUE MO-
TUBAIMU K O0YyYEHHIO; TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS MPUHS-
THIMH B OOIIIECTBE MPaBUJIaMU 1 HOPMaMHU MOBEACHHUSI; HATMUHME ITPABOCO3HAHUS, DKOJIOTUYECKOM
KYJIBTYpbI; CHOCOOHOCTb CTaBUTD LIEIH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTPAXKaroT CHOPMHUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON U TIPAKTHYECKOHN JMEATEIHHOCTH 00YyJaOIUXCsl B TIPOIECCE peaan3alun
00pa3oBaTeNbHO 1eATeIbHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeameTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIBITa MTO3HABATEIPHON U TIPAKTHYECKOHN JMEATEIHLHOCTH 00YJaoImUXCsl B TIPOIECCE peaan3alun
O6p&30BaT€HBHOﬁ ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH.

1) rpa:xaaHCcKOro BOCIMTAHUSA:

OCO3HaHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MMPpEACTABJIICHHUA O COLOHUAJIBHBIX HOpMAXx U IMpaBWIaxX MCKIIMYHOCTHBIX OTHOIIIEHUU B KOJI-
JICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETLHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pCHICHUN yLICGHBIX 1 NIO3HABATCJIbHBIX 3a1a4, BBIIIOJJHCHUN XUMHUUYCCKHUX SKCIICPUMCHTOB;,

CIOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY M apryMEHTBI IPYTHX
IIPU aHaJIN3€ Pa3INYHBIX BUIOB yUEOHOMN AESITETbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

HNCHHOCTHOI'O OTHOLICHUSA K UCTOPUYCCKOMY U HAYYHOMY HACJICIUIO OTCUECTBCHHOU XU-
MUU,

YBa)KEHUsI K MPOLIECCY TBOpYECTBA B 00JaCTH TEOPUU U MPAKTHUUECKOTO MPUIIOKEHHUS XU-
MUU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh PE3yNbTaT JUINTEIbHBIX HAOIIOACHHUM, KPOOTIH-
BBIX DKCIIEPUMEHTAJIBHBIX ITIOMCKOB, IOCTOSIHHOT'O TPYy1a YYEHBIX U IIPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYCHHH M TOCIEIYIONIEM aHaIn3e HHPopMa-
IIUU O IEPEIOBBIX JTOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUYECKOTO TOBEICHMUS;

CHOCO6HOCTI/I OLICHUBATb CUTYyallUHU, CBA3AHHBLIC C XHUMHUYCCKHUMU SBJICHUAMU, U IPUHH-
MaTh OCO3HAHHBIE PEILICHUs, OPUECHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHHWBATh CBOE MOBEJIEHUE U MOCTYIKHA CBOMX TOBapHILEH C MO3UIMIl HpaB-
CTBCHHBIX U IIPABOBBIX HOPM H C y‘IéTOM OCO3HaHUuA HOCJIC,Z[CTBI/Iﬁ MMOCTYIIKOB;

4) popmMupoBaHHSA KYJbTYPHI 310POBb:

MOHMMAaHUS IICHHOCTEH 3J0pPOBOTO M 0€30MacHOro 0opasa KU3HU, HEOOXOAMMOCTH OTBET-
CTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PH3NYECKOMY U IMICUXUYECKOMY 3710POBbIO;

coOroIeHHsT MpaBMJI 0€30MacHOTO OOpaIleHusl C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYAOBOM JAEATEIBHOCTH;



MOHUMAaHHUS [IEHHOCTH MPAaBHJI UHIMBUYaIbHOTO M KOJJIEKTUBHOTO 0€30IacHOI0 MOBE/Ie-
HUS B CUTYalUsX, YIPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJICTBUI M HEMPUSATUS BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS aKOTOJS,
HapKOTUKOB, KypEHUs);

5) TpynoBOro BocnuTaHMs:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENBCKON IEATEIHHOCTH, 00IIIe-
CTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUJIAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PELICHUU MPAKTHUECKHUX 3a]lad COLMATbHOW HaIlpaB-
JIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY M3YUEHUI0 MPOECCHil pa3IMyHOrO pojAa, B TOM YKCIE Ha OC-
HOBE IPUMEHEHUS NMPEAMETHBIX 3HAHUHN MO0 XUMUU;

YBa)XEHUSI K TPYY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH A€ATEeIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BbIOOPY MHIUBUIYaJbHOW TpaeKTOpuUU oOpa3oBaHusd, Oy1y-
e mpodeccuu U pean3aii COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX UHTE-
pEcoB, CrIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEeOHOCTEN 00I1IeCTBa;

6) IKOJI0OrM4eCcKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11€J1ecO00pa3HOT0 OTHOIIECHUS K MPUPOJAE KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMII¢;

MOHMMAaHUS TJI00AILHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOJAHON U COLIMATILHOM CpEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTHKEHUN XUMUH ISl PEIIEHUsI BOTIPOCOB
palOHATBLHOTO MPUPOAOIIOIH30BAHNUS;

AKTUBHOI'O HENPUATHS JNEUCTBUM, NMPUHOCIIIMX BPEI OKPYXKAIOIIEH NPUPOIHOU Cpene,
YMEHHMsI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPEINpPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Ms Pa3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHUYECKOU KYIbTYpbl, OMbITA Jesi-
TEJIBbHOCTH HKOJIOTHYECKON HANpaBJICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS UMHU B MO3HABATENb-
HOM, KOMMYHUKATUBHON U COLMAIBHOMN MPaKTUKE, CIOCOOHOCTH M YMEHHS aKTUBHO MPOTHBO-
CTOSITh UCOJIOTHH XeMO(hOOHH;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIIe-
CTBEHHOM MPAKTUKH;

MOHMMAaHUA cHeUUKA XUMUU KaK HayKu, OCO3HaHUs €€ posid B (OPMUPOBAHUU PALIUO-
HAJIBHOTO HAYYHOT'O MBINUICHHSI, CO3aHUU IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHPE
KaK O €JMHCTBE MPHUPOJIbI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUU
po0JieM COXpaHEeHUsI IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JJI1 COBPEMEHHOM IIUBMIIM3AINY: B €€ TyMa-
HUCTUYECKON HAIpPaBICHHOCTH M BaXHOM POJIM B CO3aHUU HOBOI 0a3bl MaTepHaIbHON KyJIbTY-
PBI, B PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, JHEP-
TFeTHUYECKOM, MUIIEBON M SKOJIOrMYeCKON 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ecredeHnn
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTHYeCKd KOM(OPTHO JKU3HU KaXKIOT0 WieHa OOIIecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUS CYUTHOCTH METOJOB IMO3HAHUS, UCIOJIb-
3yeMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOTyYaeMble 3HAHUS JIJIS aHAIHU3a
U OOBSICHEHHS SIBJICHUN OKPYXKAIOIIET0 MUpAa M MPOUCXOASIIUX B HEM U3MEHEHUH, YMEHUs Je-
JaTh 00OCHOBAHHbBIE 3aKIIOYEHUSI HA OCHOBE HAay4YHBIX ()aKTOB M UMEIOLINXCS JaHHBIX C LIEJBIO
MOJIYYeHUS JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEITFHO UCIOIh30BATh XUMUYECKHUE 3HAHUS JUISl PEIICHHsI TIPo0IeM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO, HCCIIE0BATEIbCKOMN IEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpA30BaHMIO, K aK-
TUBHOMY TOJIyYEHHIO HOBBIX 3HAHWUU 110 XUMHUH B COOTBETCTBUU C KH3HECHHBIMH MOTPEOHOCTSI-
MU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B Pa3IMYHbIX chepax MnpodhecCHOHAIBHONU IeATeNbHO-
CTH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHUS MTPOrpaMMEBI IO XUMHUHU Ha YPOBHE CPEIHEro 00-
niero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIAUCUUIUIMHAPHBIC
(MeXmpenMeTHbIE) 00IIeHAYYHbIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEMIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJbHbIE yueOHble ACUCTBUS (TIO3HABATEIIbHBIE, KOMMYHUKATUBHBIC, PETYJISTHUB-
HBIE), o0ecreunBaromme GopMupoBanre HyHKIIMOHAIBHOW TPAMOTHOCTH M COITMAILHON KOMITE-
TEHIIMHA 00yYarOIIUXCs;

CIIOCOOHOCTh 0OYYAOIINXCS MCIOJIB30BATh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MUPOBO3-
S3PpCHUYCCKUC 3HAHUA U YHUBCPCAJIBHBIC yLI€6HI>I€ HeﬁCTBHH B II03HABAaTEJILHOU U COHHaﬂbHOﬁ
NPaKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCATBHBIMH YYEOHBIMHU TIO-
3HABATCIIbHBIMHU, KOMMYHUKATUBHBIMHA U PCTYJISITUBHBIMU I[eﬁCTBHHMH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe efiCTBUS

1) 6a30BbIe JJOornYecKue AeCcTBUS:

CaMOCTOSITENIbHO (DOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €€ BCe-
CTOPOHHE;

OTIpEeeNIATh 1IeNIN eATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX AOCTUKEHHS, COOT-
HOCHUTD PE3YJbTaThl ACSITEIbHOCTH C TOCTABICHHBIMU LENSIMH;

HCIIOJIB30BAaTh MMPHU OCBOCHUU 3HAHUU HpI/IéMBI JIOTUYCCKOT'0 MBIIIJICHUS: BBLACIATH XapakK-
TCPHBIC MIPHU3HAKA HOHATHUH U YCTaHAaBJIMBATh UX B3aMMOCBA3b, UCIIOJIb30BAaTh COOTBCTCTBYIOIIUC
MOHSTHS /ISl OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBICHUIA;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHAaBJIMBATbh NPUYHNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUAMMU,

CTPOUTL JIOTUYCCKUC PACCYKICHUA (I/IHI[yKTI/IBHIale, ACAYKTUBHBIC, I1O aHaJIOFI/II/I), BbISIB-
JSTh 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX SBIICHUSAX, (DOPMYIUPOBATH BHIBO-
JTbl U 3aKJIFOUEHUS;

IMPUMCHATH B MPOHCCCC MO3HAHUA HUCIOJIB3YCMbIC B XUMUU CHUMBOJIMYCCKUC (3HaKOBBI€)
MOJIEJH, IPe0O0Pa30BhIBATH MOICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHIMBOJ) SJIEMEHTA,
XuMHueckast (popmysa, ypaBHEHHE XUMHUYECKON peaklMd — MPU PeUIeHUH yuyeOHBIX MO3HaBa-
TENbHBIX U MPAKTUYECKHUX 33/1a4, IPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC MPE/ICTABICHUS AJIs1 BBISB-
JICHUS XapaKTePHbIX TPU3HAKOB U3yYaEMBIX BEIIECTB U XMMHUECKUX PEaKIIUM.



2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIECTB U XUMHUUYECKUX PEAKIUI;

dbopMyIUpOBATh IIENIN U 33JIa4H UCCIICIOBAHMSI, UCTIOIB30BATh MMOCTABJICHHBIE U CAMOCTO-
ATEIHHO CPOPMYITUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 1715 (hop-
MUPOBaHUS TMIOTE3bI 110 MPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXICHMUIA;

BJIQJICTh HABBIKAMH CaMOCTOSITEIILHOTO TJIAHUPOBAHUS U MPOBEACHUS YYEHUYECKHX JKC-
MEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATh 3a XOJOM IpOIlecca, CaMOCTOATEIHHO
MIPOTHO3UPOBATh €r0 pe3ysbTar, GOpMyIUpPOBaTh 0OO0OIIEHHS U BBIBOJIbI OTHOCUTEIBHO JOCTO-
BEPHOCTHU PE3YNbTaTOB MCCIIEI0BAaHNUSA, COCTABISITH 0OOCHOBAHHBIN OTYET O MpojAeTaHHON pabo-
T€;

npuoOpeTaTh OMBIT YYEHUUYECKON MCCIeN0BaTEeIbCKOW U MPOEKTHOW NESTENbHOCTH, MPO-
ABJIATH CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSATEILHOMY IOMCKY METO/OB PEUICHUS MMpaKTude-
CKHX 3ajiay, MPUMEHEHUIO Pa3IMYHbIX METOJOB IMO3HAHUS.

3) pabora ¢ nHgopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOpMAIUU (HAYIHO-TIOMYJISIpHAs JINTEpa-
Typa XUMHYECKOTO COJEp>KaHusl, CIIpaBOYHbIe 1Mocolus, pecypchl VIHTepHETa), aHaIM3upOBaTh
MH(OPMaLIMIO PA3IMYHBIX BUIOB U (POPM MpeaCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ TOCTOBEp-
HOCTh U HEMIPOTHUBOPEUHBOCTE;

dbopMyIHUpOBaTh 3aMpPOCHl M MPUMEHATh PA3UYHBIE METOJBI MPU TOUCKE U O0TOOpEe WH-
dbopmaru, He0OX0IMMOM TSI BBITOJTHEHUS yUeOHBIX 3a/1a4 ONPEIeAEHHOTO TUTIA;

NpUOOpETaTh OMBIT KCIOJB30BaHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUHN U
PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMATBHYIO (hopMy mpencraBieHus HHGOPMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

HCIIOJIb30BaTh HAYUHBIH SI3bIK B KAYECTBE CPE/ICTBA MPHU padoTe ¢ XMMHUUECKOH MH(OopMa-
[Uel: TPUMEHATh MEXIpeaMeTHbIe (hu3nuecKue U MaTeMaTHYeCKHe) 3HAKU U CUMBOIIBI, (op-
MyJIbl, a00peBHATypbl, HOMEHKJIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaJlbHble YUeOHbIe 1eHCTBHUSA:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBI B XOJI€ IMAJIOTa U/UITH AUCKYCCHH,
BBICKa3bIBaTh UCH, GOPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTEILHO BHITIONHEHUS MPEII0-
JKEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMENl Pe3yJabTaTOB IO3HABATEJIBbHOM AESITENBHOCTH, IMOITYYEHHBIX
CaMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPHU BBIIOJHEHUM XUMHYECKOIO IKCIIEPH-
MEHTa, MPAKTUYECKON paboThl MO MCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIECTB, peaju3alliu
yueOHOro MpoeKTa, U (HOpPMyIUPOBATh BHIBOJIBI [0 pe3ylibTaTaM MPOBEAEHHBIX HCCIIECIOBAHUIMA
nyTEM COTIacOBaHMs MO3UIIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMH.

PeryasiTuBHble YHHBepcaJbHble yUeOHbIE 1eliCTBHS:



CaMOCTOATCIIbHO TNIAHHUPOBATH W OCYHICCTBJIIATL CBOIO IMO3HABATCIIBHYIO ACATCIIBHOCTD,
ompezenss €€ 1eNu U 3a/a4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeUiaraeMblii allTOPUTM JIEHCTBHI TIPU BBIOJHEHUH YYEOHBIX M HMCCIIEIOBATENBbCKUX 3aj1ad,
BBIOMpaTh Hanbosiee A(HEKTUBHBIN CIOCOO UX PEIICHUs C YIETOM TOJYYCHHUS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX,

OCYIICCTBJIATE CAMOKOHTPOJIb ACATCIbHOCTU HA OCHOBC CaMOaHa/IM3a U CAMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMEI 110 XUMUHU Ha yTITyOI€HHOM
YpOBHE Ha YpPOBHE CpejHero oOIero oOpa3oBaHUs BKIIOYAIOT crenuduyeckue
JUTS y9eOHOTO MpeaMeTa « XUMHEs HaydHbIC 3HAHUS, YMEHUS U CTIOCOOBI ICHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIMN U MPEe0OPa30BAHMUIO 3HAHUN, BUIBI JACATEIHHOCTU
10 TIOJTYYCHHUIO HOBOTO 3HAHUS U MMPUMEHEHHUIO 3HAHUN B PA3IMYHBIX YUCOHBIX CH-
Tyarusx, a TakKe B PEATbHBIX KU3HCHHBIX CUTYyAIUSAX, CBA3aHHBIX ¢ XUMHEH. B
porpamMme Mo XMMHH TPEAMETHBIC PE3yNIbTaThl MPEJACTABICHBI 110 TOJIaM H3yde-
HUSL.

10 KJTACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHHUI: O MECTE U 3HAUEHUU OPraHUYECKOW XUMHUU B CUCTE-
M€ €CTECTBEHHBIX HAayK U €€ poju B 00eCNeYeHUH YCTOMYHBOTO PAa3BUTHsI UEJIOBEUYECTBA B pe-
ICHUU TPOOJIEM SKOJIOTUUECKOU, SHEPTETHUYECKON M MHUIIEBON 0€3011acCHOCTH, B PAa3BUTHUU Me-
JTUIMHBI, CO3/IaHUU HOBBIX MAaTEPUAIIOB, HOBBIX HMCTOYHHKOB JYHEPTUH, B OOECICUCHUU PaIlrO-
HAJIBHOTO MIPUPOIOINONIL30BaHus, B (HOPMHPOBAHUN MUPOBO33PEHUS U OOIICH KyIbTyphI YEIOBE-
Ka, a TaK)Ke SKOJOTHYECKH 0OOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3J0POBbIO M MIPHUPOIHOI cpe-
Ac;

BJIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUI, KOTOpasi BKIFOYAET: OCHOBOTIOIATAONIUE TTOHSI-
TUSI — XUMHYECKUN 3JIEMEHT, aTOM, SIIPO U JIEKTPOHHAsE 000I04YKa aToma, s-, p-, d-aTOMHBIE Op-
OuTanM, OCHOBHOE M BO30YKIEHHOE COCTOSHMsI aroMa, TMOpUAM3allds aTOMHBIX OpOHUTaieH,
MOH, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas
CBsI3b, MOJTb, MOJISIDHASI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKeNeT, PyHKIHMOHATbHAS TPYII-
na, pajukan, CTPYKTypHbIe (OpMyIbl (pa3BEPHYTHIE, COKPAIIEHHBIC, CKEIIETHBIC), M30MEpHs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (TreoMeTpHYecKasi, ONTHYECKas), H30MEPbl, TOMOJIOTUYECKUI
pAa, TOMOJIOTH, YTII€BOJOPOIbI, KUCIOPOA- U a30TCOepKaIIUe OPraHUnYeCKUe COeIMHEHNUs, MO-
HOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHEHUS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH J[. 1. MenneneeBa, TeopHsi CTpOCHHUS OpraHMYecKHUX BemiectB A. M.
BbytnepoBa, 3aKkoH coXpaHEHHs] MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHHS dHEPTUu
IPU XUMHUYECKUX PEAKIHUIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33pEHYE-
CKHE 3HaHUS, JIe)KAIMe B OCHOBE TOHUMAaHUsI IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBJIC-
HUH; MPEICTaBICHUS O MEXaHW3MaX XUMHYECKHX PEaKlui, TEPMOAMHAMHUYECKUX U KHHETHYe-
CKHX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3aMHOM BIIMSIHUM aTOMOB M TPYIII aTOMOB B MOJIe-
Kynax (MHIYKTUBHBIA UM Me30MepHbI dddekThi, opueHTanTsl | u Il poxa); dakromorudeckue
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJy4YeHUH U OE30MaCHOM HCIIOJIb30BAHUH BKHEHIIINX Opra-



HUYECKHUX BEIIECTB B ObITY U MPAKTUUYECKON JIEATEIHHOCTH YeJI0BEeKa, OOIIMX HAyYHBIX MPUHIIH-
nax XUMHUYECKOT0 IPOU3BOICTBA (Ha MpUMepe MPOU3BOJICTBA METaHOIIA, TepepaboTKu HedTH);

c(OpMUPOBAHHOCTh YMECHHI: BBISIBISATH XapaKTEPHbIC IPU3HAKHU MTOHITHIA, YCTAaHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHSATUS IIPY OMUCAHUU COCTAaBa, CTPOEHUS U
CBOICTB OPraHMYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTABIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKHUX BEIIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKIMI M PACKPBIBaTh UX CYIIHOCTH: OKHCIIUTEIb-
HO-BOCCTAaHOBUTENILHBIX PEAKLUI MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHca ITHX pPeak-
U, peakuii HOHHOTO OOMEHA MyTEM COCTABJICHHUS UX TOJHBIX U COKPAIIEHHBIX HOHHBIX YPaB-
HEHUH;

W3TrOTaBIMBATH MOJEIN MOJIEKYJ OPTraHMYECKUX BEIIECTB JJI1 WIUIIOCTPAlMU UX XUMHYE-
CKOT'0 ¥ POCTPAHCTBEHHOI'O CTPOEHMUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH IPUHAIIIC)KHOCTD U3YUYEHHBIX OPraHUYECKHX
BEIIECTB M0 UX COCTaBy M CTPOEHHIO K ONpeAeNEHHOMY KJIacCy/TpyIle COeIUHEHUH, JaBaTh UM
Ha3BaHusA 1o cucreMarnuecko HoMeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HAa3BAHUS
JUI OTIENBHBIX IMPEICTaBUTENEH OPraHMYECKUX BEIIECTB (STHIICH, alleTHJICH, TOJYOJ, TIIUIe-
PHH, STUICHTIIMKOIIb, (heHoN, (hopMalIbJeTH A, aleTalbIeTH/l, aleTOH, MypaBbiHAas KUCIOTa, YK-
CyCHasi KMCJIOTa, CTE€apUHOBAs, OJIEMHOBAS, TaJIbMUTUHOBASI KUCIIOTHI, IJIUIUH, aJTaHUH, MaJIbTO-
3a, (pyKTO3a, aHWJIMH, AUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOI U APYyrue);

c(OPMHPOBAHHOCTh YMEHHSI OTIPENENATh BHJl XUMUUYECKON CBSI3M B OPTaHHMUYECKUX COEIU-
HEHUX (KOBaJEHTHAs U MOHHAs CBA3b, G- U M-CBSI3b, BOAOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa aiis 0OBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepPH30BaTh COCTaB, CTPOCHUE, (PU3MUECKHE U XUMUYe-
CKHME CBOMCTBA TUIUYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHMX BEIECTB: aJIKa-
HOB, LMKJIOAJTKAHOB, aJJKEHOB, AJIKAJIMEHOB, AJIKNHOB, apOMaTUYECKUX YIIIEBOJOPOIOB, CIUPTOB,
QJIBJIETUI0B, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3(HPOB, )KUPOB, HUTPOCOETH-
HEHHMI U aMHHOB, aMUHOKHCIIOT, OETIKOB, YII€BOAOB (MOHO-, IU- U TIOJIMCAXAPHUIOB), WILTIOCTPH-
pOBaTh TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaK-
IIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyIT,;

c(OPMHPOBAHHOCTh YMEHUS MOJITBEPKAATh HA KOHKPETHBIX PUMEpPaxX XapakTep 3aBUCH-
MOCTH PEAKIIMOHHOH CIIOCOOHOCTH OPraHMYECKUX COCJUHEHUH OT KPaTHOCTU U TUIA KOBAJICHT-
HOM CBsI3U (G- U M-CBSI3M), B3aMMHOT'O BIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIHOIO CHIPhS
(He( T, IPUPOAHBIH Ta3, YToJib), CIIOCOOBI €ro NMepepaboTKH U MPAKTUYECKOE MTPUMEHEHHE TPO-
JYKTOB IepepaboTKy;

c(OpMUPOBAHHOCTh BIIAJICHUSI CUCTEMON 3HAHUN O €CTECTBEHHO-HAYyYHBIX METOJax Io-
3HaHUA — HAOIIOACHUU, U3MEPEHUH, MOJIETTUPOBAHUY, IKCIIEPUMEHTE (PEaTbHOM U MBICIIEHHOM)
Y YMEHUS TPUMEHSTH 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHS MPUMEHATh OCHOBHBIE OTIEpAIIM MBICIIUTEIILHON 1A TeNBbHO-
CTH — aHaIM3 M CHUHTE3, CpaBHEHHE, 000OIEeHUE, CHCTEMAaTH3allUI0, BBISIBICHHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€U — JIJIs1 U3YUEHUs] CBOMCTB BEILIECTB U XUMUYECKHUX PEAKLINAN;



c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSAMHU U
MPEJICTABICHUSIMEA JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB I 00Jiee 0CO3HAHHOTO IMOHUMA-
HUS CYITHOCTU MaTEpUaIBLHOTO €IMHCTBA MUPA, UCIIOJIL30BAaTh CUCTEMHBIC 3HAHUS 110 OpTaHuYe-
CKOM XMMHUHU JUIsl OOBSICHEHUS U MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINUX €CTECTBEHHO-HAYUYHYIO
IIPUPOAY;

c(OpPMUPOBAHHOCTh YMEHUH: MPOBOIUTH PACUYETHI O XUMHUYECKUM (OpMyJiaM U ypaBHe-
HUSM XUMHUYECKUX PEaKIUi ¢ MCIOIb30BaHHEeM (GU3NYECKUX BEIHUMH (Macca, 00bEM Ta30B, KO-
JIMYECTBO BEIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOIN CTOPOHBI: PACUYETHI MO
HAXO0X/ICHUI0O XUMUYECKOW (OpPMYJIbl BEIIECTBA 10 M3BECTHBHIM MACCOBBIM JOJISIM XUMHYECKHX
AJIEMEHTOB, MPOJIYKTaM CTOPaHUsl, TUNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH C TO3HIIHIA
9KOJIOTHYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOW M IPOU3BOJCTBEHHON NIEATEIBHOCTH Ye-
JIOBEKa, CBSI3aHHOM ¢ mepepaboTKON BEIIECTB, UCIIOJIb30BATh MTOJIyY€HHbIE 3HAHUS JJIs1 TPUHSITUS
IPaMOTHBIX PEIICHUN MPOOJIeM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHU: CaMOCTOSITEIBHO TUIAHHPOBATh M MPOBOAUTH XUMHYECKHIA
9KCIIEPUMEHT (MTOJIyYeHUE U U3YUYE€HUE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUECTBEHHbIE PEAKIINU
YIJIEBOIOPOAOB PA3IUYHBIX KJIACCOB M KHCIOPOACOAEPKAIIUX OpPraHMYECKHX BEIIECTB, perie-
HUE SKCIIEPUMEHTAIBHBIX 3a/1a4 [0 PACMO3HABAHWIO OPTaHUYECKHX BEIIECTB) C COOJIIOICHUEM
npaBui 0e30macHOro oOpalieHus ¢ BEIIeCTBaMH U JabOpaTOpPHBIM 000pyrOBaHHEM, (HOPMYIH-
poBaTh Ledb HCCIENOBaHUS, MPEACTaBIATh B Pa3iMYHON (opme pe3yibTaTbl 3KCIEPUMEHTA,
AHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOroAaTh MpaBwiia 3KOJOTUYECKH 11e71eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOM Je-
ATEIHHOCTU B LENSIX COXPAHEHHUS CBOETO 3[I0POBBS, OKPYKAIOIIEH MPUPOIHOM cpeabl U AOCTH-
KEHUS e€ YCTONYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCUYECKOTO JEHCTBUS HA )KUBBIE OPraHU3MBI ONIPEIEIEHHBIX Op-
FaHWYECKHX BEIICCTB, IIOHMMAas cMbIC noka3arens I1JIK;

aHAJIM3UPOBATH 11€1ecOo00pPa3HOCTh MPUMEHEHUS! OpPraHMYEeCKHX BEIECTB B MPOMBIIIICH-
HOCTHU U B OBITY C TOUKHU 3pEHUSI COOTHOLICHUS PUCK-TIOJIB3a;

c(OpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH LeJICHANPABICHHBIA TOUCK XUMUYECKON WH-
dbopMaruu B pa3IMYHBIX UCTOYHHKAX (HaydHas ¥ yueOHO-HaydHas JUTepaTypa, CPEACTBa Mac-
coBoit napopmaruu, UHTEpHET U Ipyrue), KpUTUYECKH aHATM3UPOBAThH XUMHUYECKYIO0 HHPOpMa-
110, TIepepadaThIBaTh €€ U UCIIO0IH30BaTh B COOTBETCTBUHU C TTOCTABICHHOW Y4eOHOM 3a/1auei.

11 KJTACC

[TpenMeTHBIC pe3yNIbTaThl OCBOCHUS Kypca «OOIIas 1 HeopraHudeckas X|UMHs» OTpaxa-
I0T:

c(hOpPMUPOBAHHOCTH MPENICTABICHUIA: O MAaTEPHAILHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HABAaCMOCTH SIBJICHUH TPUPOJBI, O MECTe W 3HAYCHUU XHMHU B CHCTEME €CTECTBEHHBIX
HayK ¥ ¢€ poJii B 0OCCIICYCHUH YCTOWYHUBOTO PA3BUTHS, B PEHICHUM IMPOOJIEM 3KOJIOTHICCKOM,
3HepFeTquCKOﬁ 148 HHH.IGBOﬁ 6630HaCHOCTI/I, B paBBI/ITI/II/I MCAUIIMHBI, CO3JaHNHU HOBBIX MaTepHa-
JIOB, HOBBIX HCTOYHHUKOB 3HepI‘I/II/I, B OGGCHG‘-IGHI/II/I paL[I/IOHaJ'II:HOFO HpI/IpO,Z[OHOHBBOBaHI/IH, B
(GhopMHUPOBaHUK MUPOBO33PECHHS U OOIIEH KYJIBTYPBI YEJIOBEKA, a TAK)KE IKOJIOTHIECKH 000CHO-
BaHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Cpejie;

BJIaICHUC CI/ICTGMOI\/'I XUMHUYCCKUX 3HaHHﬁ, KOTOpaH BKJIFOYACT. OCHOBOIIOJIAraromimnue 1moHs;-
TUSL — XUMUYECKHIA 2JIEMEHT, aTOM, PO aTOMa, H30TOMBI, SJIEKTPOHHAs 000JI0YKa aToMa, S-, p-,
d-aroMHBIE OpOUTANI, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aTOMa, THOPUIU3AIMS aTOMHBIX



opOuTanei, MOH, MOJIEKYJa, BaJICHTHOCTh, JIEKTPOOTPUIATENIbHOCTh, CTEIIEHbh OKHUCICHUS, XH-
MHYECKasi CBS3b (KOBAJIECHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOJIHAs), KpUCTANIMYECKas pe-
mE€TKa, XMMHUYECKas PEaKIMs, PacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHUYECKAS
JUCCOLMAIMs, CTENEHb UCCOIMAlMU, BOJAOPOIHBIN MTOKA3aTelb, OKUCINUTEIb, BOCCTAHOBUTED,
TETIIOBOM 3(PHEKT XUMHUYECKON PEaKIu, CKOPOCTh XUMHUUECKOW PEaKIMK, XUMHUYECKOE PaBHO-
BECUE; TEOPUU U 3aKOHBI (TEOPHUS AIEKTPOJIUTUYECKOW NHUCCOLMALMU, NMEPUOJUUYECKUIN 3aKOH
J.1. MenneneeBa, 3aKOH COXpPaHEHHUs MAcChl BEILIECTB, 3aKOH COXPAHEHUS U IPEBPALLCHUS
SHEPIUM MPU XUMUYECKHUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIO-
HIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHUS, Je-
JKalllie B OCHOBE NOHMMAHHUS NMPUYMHHOCTH M CUCTEMHOCTH XMMUYECKHUX SIBICHHUH; COBPEMEH-
HBIE NIPEACTABIEHUS O CTPOCHUH BEILLECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAaJMOJIEKY-
JSIPHOM YPOBHSX; MPEJCTABICHNS O MEXAHU3MAX XUMUYECKUX PEAKINI, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HUX IMPOTEKAaHUsA, O XUMHUYECKOM DPABHOBECUH, PACTBOpAxX H
JUCTIEPCHBIX CHUCTEMaX; (PaKTONOTHYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJyYECHHH U Oe3-
OTIaCHOM HCIIOJIb30BaHUH BAXHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTHYECKOH Jes-
TEIbHOCTH Y€JIOBEKa, OOIIMX HAYUYHBIX MIPUHIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTEpHbIe IPU3HAKU MOHITHH, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIME IMOHATHUS MPH ONMCAHUU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUSI MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUIsl COCTaBIICHUS
dbopMysT BEIIECTB U YPAaBHCHHN XUMHUYECKHUX pEaKIui, cucTeMarndeckyro HoMeHkmarypy (IU-
PAC) u TpuBnanbHble Ha3BaHUS OTACIIbHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENENIATh BaJICHTHOCTh M CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUSIX, BUJl XUMHUECKOHN CBSA3M (KOBaJIEHTHAs, MOHHAs, METAJJIN4YecKasi, BO-
JIOPOJIHAs ), TUIT KPUCTAIUTMYECKOM peIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCHUMOCTh CBOICTB BEIIECTB OT BUIA XUMHUYE-
CKOM CBSI3U M THIIA KPUCTAJUIMYECKON PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIENTOPHBIA MEXaHU3-
MBI 00pa30BaHUsI KOBAJIEHTHOM CBSI3U;

c(OpMUPOBAHHOCTh YMEHHI: KIIACCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIEeCTBA MO UX CO-
CTaBY, XMMUYECKHE PEAKIUH IO Pa3IMYHBIM MpPU3HAKAM (YHCIY U COCTABY PEarHpyrolux Be-
[IECTB, TEIUIOBOMY 3(PEeKTy peakinu, U3MECHEHHIO CTETICHEeW OKUCIICHHS 3JIEMEHTOB, 00paTUMO-
CTH, YYaCTHIO KaTaJu3aTopa U JpYrHe); CAMOCTOATEIbHO BIOMPATh OCHOBAHUS U KPUTEPHUH IS
KJIaCCU(pUKALMU U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(OpPMHPOBAHHOCTh YMEHHUS PAcKpbIBaTh CMBICT Iepuoaudeckoro 3akona J[. 1. Menne-
JeeBa M JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBACHUTEIbHYIO U NMPOTHOCTHYECKYIO
byHKIINH,

c(OpMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOECHHE aTOMOB M MOHOB
XUMUYECKHUX DJIEMEHTOB IepBOro—4eTBépTOoro nepuoaos Ilepuonnueckoit cucremsl .M. Men-
JIEJIEEBA, UCIIOJIb3YS IIOHSTHS «IHEPIETUUECKNE YPOBHUY, «(QHEPTETUUECKUE TIOYPOBHUY, «S-, P-
, d-aTromMHBIE OpOUTATNY, KOCHOBHOE M BO30OYXIEHHOE YPHEPTETUIUCCKHE COCTOSTHUS aTOMay; 00b-
SACHSTh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCIUHEHUH IO Ie-
puomam u rpymnmnaM Ilepuonuyeckon cucrems! [I. M. MeHneneeBa, BaJ€HTHBIE BO3MOXKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHH: XapaKTepHu30BaTh (OMHMCHIBATH) OOIIME XMMHYECKUE CBOM-
CTBa BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATh CYIIECTBOBAHUE FEHETUYECKON CBSI3H MEXKIY



HEOpPraHMYECKMMHU BEUIECTBAMH C MOMONIbIO YPaBHEHUI COOTBETCTBYIOUIUX XMMHUYECKHX peak-
LM

c(OpPMHUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIHOCTH: OKHUCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuil MOCPEJICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajaHca dTHUX pEeaKIMil; peaKIuil HOHHOTO
oOMeHa MyTEM COCTABJICHHSI UX TMOJIHBIX M COKPAIEHHBIX MOHHBIX YPaBHEHMI; peakuii TuApo-
JM3a; peakuil KOMIUIEKCOOO0pa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB ITUHKA U AJFOMH-
HUS);

c(hOpMUPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTU MPOTEKAHUSI XUMHUYECKUX peaK-
Ui ¢ y4€TOM MX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep M3MEHEHUS CKOPOCTH XUMHUYECKON
peaKuuy B 3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKIKE XapaKTEP CMEUICHHUS XUMUYECKOTO
paBHOBECHS 110 BIUSIHUEM BHEIIHUX Bo3aeiicTBuil (mpuHuun Jle Illarense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMHUECKHUE PEaKIINH, JIeKaIIle B OCHOBE
MPOMBIIIIEHHOTO TIOJIYyYEHHUs! CEPHONM KUCIOThI, aMMHaKa, 00Iue Hay4YHbIE MPUHIUIBI XUMUYe-
CKHX TIPOU3BOJICTB; II€JIECO00PA3HOCTh MPUMEHEHUS HEOPTaHMYECKUX BEUICCTB B MPOMBIILICH-
HOCTHU U B OBITY C TOYKHU 3pEHUSI COOTHOIICHHSI PUCK-TIONB3A;

c(hOpMUPOBAHHOCThH BJIAJCHUS CHCTEMOM 3HAHUI O METO/IaX HAYyYHOTO TTO3HAHUS SIBJICHUHN
IpUpOabl — HAOIIOJEHUE, U3MEpPEHHEe, MOJCIUPOBAHHUE, SKCIEPUMEHT (peaibHbId U MBICICH-
HBII1), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, YMEHUS NMPUMEHSTh 3TU 3HAHUS MPHU SKCIEPHU-
MEHTAJILHOM HCCIICIOBAHUH BEUIECTB M ISl OOBSICHEHHSI XUMUYECKUX SIBICHUH, UMEIOIINUX Me-
CTO B MIPUPO/IE, IPAKTHUUECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEAHEBHON KU3HU;

c(OpMUPOBAHHOCTh YMEHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSAMU U
MPEJICTABICHUSIMEA JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB NI 00Jiee 0CO3HAHHOTO IMOHUMA-
HUS MaT€pUaIbHOTO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUETHI: C UCTIOIB30BAaHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIEHTPAIUs»; MAacChl BellecTBa WM 00bEMa raza
M0 U3BECTHOMY KOJMYECTBY BEIECTBA, MAaCCe MM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIIECTB; TEIUIOBOTO 3(pdeKTa peakiuu; 3HaYCHUs BOJOPOTHOTO TIOKA3aTeNsl PACTBOPOB KUCIOT
U IIEJI0Yel C M3BECTHOM CTENEHBIO TUCCOIMAIIMH; MacChl (00bEMa, KOJTUYECTBA BEIIECTBA) MPO-
JyKTa PeaKINK, €ClIi OJHO U3 UCXOIHBIX BEIIECTB JaHO B BUE PACTBOPA C ONpeAeNEHHON Mac-
COBOH JToJIel pacTBOPEHHOTO BEIIECTBA WM JAaHO B M3OBITKE (MMEET MPUMECH); JOIH BBIXOJa
MPOYKTA PEaKIuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKHIA
9KCIIEPUMEHT (MPOBEACHNUE peakluii HOHHOTO 0OMeHa, MOATBEPXK/IEHUE KaueCTBEHHOI0 COCTaBa
HEOPTraHUYECKHUX BEUIECTB, OMPEAEIIEHUE CPE/Ibl PACTBOPOB BEILIECTB C MOMOIIBIO UHIAMKATOPOB,
W3YYCHUE BIUSHUS PA3IUIHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakinH, PEeIIeHUE dKCIIe-
pUMEHTANIBbHBIX 3a1a4 no Temam «Metamibs»y u «HemeTtamnesl»y) ¢ cobmtoieHueM mpaBui 6e3-
OTIacHOTO OOpaIIeHHs C BEIIECTBAMU U JTAOOPATOPHBIM 000pYyIOBaHUEM, (POPMYIHPOBATH IIEITh
WCCJICIOBAHMSI, TPEACTABIISATh B PA3NTUYHON (hopMe pe3ylbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh
U OLICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHI: COOIIOATh MpaBUjia MOJb30BAHUS XUMUYECKON MOCYI0M U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLUSIMHU
M0 BBHIMOJTHEHHUIO Ja00PAaTOPHBIX XUMUYECKUX OIBITOB, SKOJOTHYECKH IEIeCO00pPa3HOro MOBe-
JeHUS B OBITY U TPYIOBOM JESATEILHOCTH B IENSIX COXPAHEHHS CBOETO 370POBbSI, OKPYKAroIIen
MPUPOIHON Cpebl U JOCTHXKEHUS €€ yCTOMYMBOIO pa3BUTHSA, OCO3HABATH OMACHOCTh TOKCHYe-
CKOTO JIEWCTBUS Ha JKMBBIE OPraHU3MBI OMpPENEIEHHBIX HEOPraHMYECKHUX BEIIECTB, MOHHUMAs
cMmbica nokazarens [TJIK;



c(OpMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH LIeJICHANPaBICHHBIH TOUCK XUMHUYECKONH MH-
dopmanuu B pa3IMUHBIX UCTOYHHKAX (HayyHas M yuyeOHO-Hay4yHasl JUTepaTypa, CpeAcTBa Mac-
coBoil uHpopmaruu, HTEpHET U Apyrue), KpUTUIECKH aHAIM3UPOBATh XUMUYECKYI0 HHPOpMa-
M0, TIepepadaThIBaTh €€ U UCIIO0IH30BaTh B COOTBETCTBUHU C TTOCTABICHHOW Y4eOHOMU 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesi0B U TeM NPOrpaMMBbl Beero KOHTpoIbHBIE Tpakraueciue o ;:;tgz:;iezme
padoTHhI padoThI pecypest
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
1.1 BBenenue B OpraHn4ecKyro XuMHUIO 22 1
[Ipenmer oprannueckoit xumuu. Teopus
1.2 CTPOECHUS OPraHUYECKUX CoeNUHEHn A. M. 22 1 1
Bbytneposa
Hroro no pazneny 44
Pa3znen 2. YrieBoaopoanbl
1 [IpenenbHbIe yTIeBOAOPOALI — ATKAHBI, 15 )
LUKJIOATKAHbI
)9 HenpenenbHble yraeBogopoabl: aaKeHbl, al- )5 3 1
Ka/INEeHBI, AJIKUHBI
2.3 ApomaTHyecKHe YTIeBOAOPOIbI (ApEHBbI) 12 1
24 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U UX 4
nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOAOPOAOB 4 1
Hroro no pazneny 60
Pasznea 3. Kucaopoacoaepskaimue oprannyeckue coeIuHeHust
3.1 Cnuprel. ®enon 16 1 1
KapOonusbHble COeTUHEHUS: allbAETU Il U
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 32 3 1
a¢upsl. XKupbl
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33 VYrieBoibt
Uroro no pazgeny 62
Pa3nen 4. A3oTcoaepikaniue opraHu4ecKue coeJUHEeHHUs
4.1 AMUHBI. AMUHOKHUCITOTHI. benku 2
Hroro no pazneny 2
Pa3znea S. BoicokomolieKky/JIsIpHbIe COeINHEHUS
5.1 BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS 2
Uroro no pazgeny 2
170 14

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KIIACC

KoanyecTBO 9acoB

DuekTpoHHbIe (UPPOBHIE)
Ne n/m HanmeHnoBaHMe pa3aesioB U TeM NPOrpaMMbl KounTpoasubie MpakTuueckue
Bcero o0pa3oBare/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. A3oTconeprkaimue opranHnyecKkue coeIMHEeHUs U BLICOKOMOJIEKYJISIPHbIE COeTUHEHUS
1.1 AMUHEL 19 2
1.2 AMHMHOKHCIIOTHI U OEJIKA 12 1 1
Hroro no pazgeny 31
Pa3znen 2. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKkoH 1
2.1 IIepuoaunueckast cucTeMa XUMHYECKHUX 9
anemenToB 1. . MenaeneeBa
Ctpoenue Bemectsa. MHOrooopasue
22 P - P 12 1
BEIIECTB
2.3 XUMHUYECKUE PeaKIuu 33 1 3
Hroro no pazgeny 54
Pasznen 3. Heoprannuyeckasi xumusi
3.1 HemeTamnsl 41 1
3.2 MeTtamnsl 31 1 2
Hroro no pazgeny 72
Pa3zgen 4. XuMus 1 :KU3HL
41 Metoabl mo3HaHUS B XUMUH. XUMHUA U 13
’ JKA3Hb
Uroro no pazgeny 13
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 7 9




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoaunyecTBo yacoB 3J’leKTp0HH]>Ie
Ne n/m Tema ypoka Beero KoHTpoabHbIe IIpakTuuec- mg:eT;nﬂ oﬁp:;q;gg::;:,eﬂue
padoThI KHe padoThbl pecypebi
1. OcCHOBHBIE MOHSTHS ¥ 3aKOHBI XUMHUH 1
7 KonmdaecTBo BemiecTBa B XUMHUH, CIIOCOOBI €ro OIpe- 1
JICIICHUS
3. I"azoBbie 3akoHBI. HOpMasibHbIE YCIOBUSL. 1
4. YpaBuenne Mengeneesa-Knaneiipona. 1
5 Cwmecu raszoB. CpenHsisi MOJIEKYJISIpHas Macca CMECU 1
ra3oB
6. OTHOCHUTENBHAS TUIOTHOCTH T'a30B. 1
7 PemeHUI/Ie 3a/lad Ha OIpEIENICHHE COCTaBa TIa30BbIX 1
cMmecei
] PemeHvHe 3a/1ad Ha OIPEJCICHUE COCTaBa Ta30BbIX 1
cMmece
9. Crtpoenue sigpa atoma. M3otomnsl 1
10. IIpaBuna 3amoJIHEHUS DHEPrETUYECKUX IOAYpPOBHEU 1
JJEKTPOHAMH
11. HopwmanbHoe 1 Bo30YXKI€HHBIC COCTOSTHUSI aTOMOB 1
1. HNoubl. DHeprus HOHM3ALMHU U CPOJCTBA K DIICKTPOHY, 1
MEePUOINYECKUE CBOMCTBA aTOMOB.
13. THIBI XUMHUECKOM CBS3U U CIIOCOOBI e 00pa30BaHUs 1
14. KoBasienTHast cBsI3b 1
1. I[ovHOpHo-aKuenToprIﬁ MEXaHHU3M OOpa30BaHUS CBsI- 1
3ei
16. [IpocTpancTBeHHOE cTpoeHue Mojekyn. [ubpuamsa- 1
1A ATOMHBIX opOuTanei
17. CBoiicTBa KOBaJEHTHOW CBSI3U — JUIMHA, YHEPTHs, T0- 1




JIAPpHOCTH, HAIIPAaBJICHHOCTb

18. WNonHas cBs13b. Meraumueckas CBs3b 1

19. Bonopoanas cBs3b. 1

20. Pemenue 3agau Ha onpenesieHue TUIa CBSI3U 1

21. Pemenue 3agau Ha onpenesieHue TUIa CBSI3U 1

2. KonrponbHast pabora Ne 1 «Bpenenue B opranmue- 1
CKYIO XUMHUIO»
[Ipenmer W 3HAaYE€HHE OPraHUYECKONW XUMHUH, TPE.I-

23. CTaBJICHHE O MHOTOOOpa3MM OPTaHUYECKHX COEIHHE- 1
HUM
XuMuyeckasi CBSI3b B OPraHUYECKUX COEIUHEHUSIX.

24. MexaHu3Mbl 00pa30BaHMsl KOBAJICHTHOW CBS3H, CIO- 1
coOBbI pa3pbiBa CBA3Eil

25, Teopusi cTpoeHUs OpraHUYECKUX coequHeHui A. M. 1
bytneposa

26. Bunsl nzoMepun: CTpyKTypHas, IpOCTPAHCTBEHHAs. 1

27. BanenTHble cOCTOSIHUA aTOMa yTriIepoJa. 1

73 Tunbl ruOpumM3ai aTOMHBIX OpOWTAJICH B aToMme 1
yriepoja

29, Pemenne 3amay Ha ompeseneHne MOJIEKyIIpHOi (op- 1
Mytbl BemectBa (M®) mo ero nporeHTHOMY COCTaBY.

30, Pemenue 3agau Ha onpenenenne M® BemiecTBa no ero 1
MIPOLICHTHOMY COCTaBY.

31 [IpencraBienne o KI1acCHPUKAIUN ¥ CUCTEMATHIECKas 1
nomenknarypa (IUPAC) oprannyeckux BemecTB

3. PemeHI/Ieu 3a/1a4 M0 HOMEHKJIAType OpPraHUYeCKUX co- 1
eIMHECHUN

33 [TpakTrueckas pabora «KadyecTBEeHHBIM COCTaB opra- 1
HUYECKUX BEIIECTBY

34 DnekTpoHHbIe PPEKTH B MOJIEKYIaX OPraHUYeCKUX 1

COCTUHEHUN




35.

NHIyKTUBHBINA 1 Me30MEPHBIN A (HEKTHI.

Pemienue 3agau Ha ompeneneHue M® BemectBa 1o

36. IIPOAYKTaM €0 CrOpaHus

37 Pemienue 3agau Ha ompenenenue M® BemecrtBa 1o
MPOJIYKTaM €T0 CTOPAHMS

38, Pemienue 3agau Ha ompeneneHue M® BemectBa 1o
MPOJIYKTaM €ro CTOPAHUS

39. Knaccudukanus peakiuii B OpraHn4ecKoi XuMuH

40. PeaknmonocnocoOHbIe YacTUIIBI B OPTAHMYECKOW XH-
MHHU

41, Pemienue 3agau Ha omnpexneneHue 1§/I<D BEILIECTBA IO
CTEXHMOMETPUN XUMUYECKUX PEAKIIUMN.

4. Pemienne 3agau Ha ompexneneHue 1}/[@ BEIIECTBaA IIO
CTEXHMOMETPUU XUMUYECKUX PEAKIIUH.

43, Cucremarusanuss U 0000IIECHHE 3HAHUH II0 TEME
«Teopernyeckre OCHOBBI OPraHUYECKON XUMUW))

44, KOHTpOJ'II)HaSIU pabora Ne2 «Teopernueckue OCHOBBI
OpPraHUYECKON XUMUMN
ATKaHBI: TOMOJIOTUYECKUH psij, obmas popmyna, HO-

45. MEHKJIaTypa U W30MEPHS, DJIEKTPOHHOE M IMPOCTpaH-
CTBEHHOE CTPOCHUE MOJICKYII

46. du3ndecKkre CBOMCTBA ATKAaHOB

47. Pemenue 3aga4 no u3oMepuu ajkKaHOB

43, [TpombinieHHBIE W JTA0OPATOPHBIE CIIOCOOBI MOJTyYe-
HHS.

49. XHUMHUECKHE CBOMCTBA aJIKAHOB

50, MexaHu3M peakuuu paguKaJbHOTO 3aMEILEHUS], €ro
cTaauu

51 HaxoxneHnue aikaHoB B MpHUpPOJE, TPUMEHEHUE aKa-
HOB

52. Pemrenue 3agad Ha CBOMCTBA aJIKAaHOB




53.

Pemrenue 3agad Ha CBOMCTBA aJIKAaHOB

54. KontponbHas padota No3 «AnkaHbI»
[uxnoankansl: oOmas (opmyia, HOMEHKIATypa |

55. U30Mepusi, OCOOEHHOCTH CTPOCHHUS U XHUMHYECKHX
CBOMCTB, CIIOCOOBI OJTyYEHUS U IPUMEHEHUE

56, Hamnpspkenne nwmkiaoB. OcoOble CBOMCTBA ITUKIIONPO-
MaHa, [UKJI00yTaHa.

57. Pemenue 3a1a4 Ha CBOMCTBA IUKJIOAJIKAHOB

58. CucreMaruzanys 1 0000IeHNE 3HAHUH 110 TEME

59. Kontponbras padota No4 «llukmoankaHbny
AJKEHBI: TOMOJIOTHYECKUH psia, oOmas GopMyia, HO-

60. MEHKJIaTypa, 3JE€KTPOHHOE U MPOCTPAHCTBEHHOE CTPO-
eHue Mojekysl. CTpyKTypHas U LHUC-TpaHC-U30Mepus
AJIKEHOB

61. du3nyeckue U XUMMUYECKUE CBOKCTBA ankeHoB. [Ipa-
BWJIO MapKOBHUKOBa

62. CriocoObl MosTydeHus U NpUMEHEHHE aJIKeHOB

63. [TonydyeHne 3TUIICHOBBIX YIJIEBOAOPOJOB U3 AIKAHOB,
raJIOr€HAJIKAaHOB U CIIUPTOB.

64. HpaKTquCKUzm p':'160Ta "IlonyyeHnue 3THIIEHA U U3y4e-
HUE €ro CBOMCTB

65. MexaHu3M peakiuu SICKTPOGUIBLHOTO MPUCOCTUHE-
HUS K aJIKeHaM

66. OxucieHre allkeHOB B «MSTKUX» U (OKECTKHX» YCJIO-
BHUSIX.

67. Pemenue 3aga4 Ha XMMUYECKUE CBOKCTBA aJIKEHOB

63. Pemienue pacu€rHbIX 3a1ad Ha ONMPEIECICHUE MOJEKY-
JsipHOM (OPMYITBI OPraHUYECKOTO BEIECTBA

69. Pemrenue 3a1au Ha XMMUYECKHE CBOMCTBA AJIKEHOB

70. KontponbHast pabota Ne 5 « ATKeHbI»

71. AnkagueHsl: CONpsDKEHHbBIE, M30JIMPOBAaHHBIE, KyMY-




nupoBaHHble. OCOOEHHOCTH AIEKTPOHHOT'O CTPOCHUS

AHanorua B XMUMHYECKUX CBOMCTBaX aJKEHOB U aJiKa-

72.
JTNCHOB.

73. XUMHYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB

74, CrocoObl TIONy4eHUsT W TPUMEHEHUE allKaTUuCHOB.
Cuures Jlebenesa C.B.

75. HarypanbHblif 1 CHHTETUYECKUN KaydyKH.

76. KonrtponbHast pabota Ne 6 «AnKaaueHbD»
ATNKHUHBL: TOMOJIOTUYECKUH psfl, obmias Gpopmyna, HO-

77. MEHKJIaTypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPO-
€HHE MOJIEKYJ, PU3NYecKue CBOKWCTBA

78. XUMHUYECKHE CBOMCTBA AJIKUHOB

79. KauecTBeHHBIE peaKIMU HA TPOHHYIO CBSI3b

80. CriocoOblI mosTyueHus 1 IPUMEHEHNE aJIKUHOB

81. Pemrenue 3a1ay Ha CBOMCTBA aJIKUHOB

82. KontponbHas padota No7 «AJTKHUHBI

]3. Pemenue 3amay: pacy€Thl MO ypaBHEHHIO XUMUYECKOM
peakiuun

’4. CucremaTu3zaius 1 00600menue 3uanuit mo reme «He-
npeiebHbIE YIIIEBOAOPOIBI»
ApeHbI: TOMOJIOTUYECKHI psif, oOmas ¢opmMyna, HO-

35, MEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKYyJ OeH30jla W TOoJyoja, ux (Qusnue-
CKHE CBOMCTBA

86. XHWMHUYECKHE CBOWCTBA APEHOB: PEAKLIUYU 3aMEIIECHHUSI

87. MexaHu3M peakIuil 2JIeKTPOGUILHOTO 3aMEIICHIS

g3 XHWUMHUYECKUE CBOMCTBA apeHOB: PEAKLIHUH MPUCOECIU-
HEHHS, OKHCIICHHE TOMOJIOIOB O€H30J1a

89. OcoO6eHHOCTH XUMHUYECKUX CBOIMCTB CTHpOJIA

90. Pemienue pacu€rHbIX 3a1ad Ha ONMPEIAECICHUE MOJEKY-

JsipHOM (OPMYJIIBI OPraHUYECKOTO BEIECTBA




91. CriocoObI TTOTyYeHUST U IPUMEHEHUE apEHOB

9. OpueHTHupyroniee 1elCTBUE 3aMECTUTENIEH B PEAKLIMAX
ANEKTPOGUITBHOTO 3aMEIICHHUS

93. Pemenue 3a1a4 Ha CBOICTBa apeHOB

94. 'eHernyeckasi CBS3b MEXAY Pa3IMYHBIMH KJIACCaMH
YTJI€BOI0POIOB

95. Kontponbras padota No 8 «ApeHbI»
Pacu€rbl o ypaBHEHMAM XuMudeckux peakuui. Cu-

96. cTeMaTu3amus U 000O0ICHUE 3HAHWKA MO TeMe «Ape-
HBD»

97. [Tpupoanslii ra3. IlonyTHble HePTAHBIE Ta3bl

98. KaMeHHBIH yTrosib U IPOYKTHI €10 epepadoTKu

99, Hedtp u cmocobsl e€ mnepepabotku. IlpumeHenue
MIPOJYKTOB MepepadboTku HedhTH

100. I'enernueckast CBS3b MEXAY pa3iIMUYHBIMH KJacCaMu
YIJIEBOIOPOIOB

101. ["ajioreHONpPON3BOIHBIE YTIEBOAOPOAOB: IEKTPOHHOE
CTpOCHHE; peaKluy 3aMelIeHHs rajoreHa

102. lleﬁCTBHe LIEJI0YEN Ha TaJOTreHIIPOM3BOJHBIE. B3au-
MOJIEHCTBHE AUTATOT€HAIKAHOB C MATHUEM M IIMHKOM

103. ?I/ICTGM&TI/IS&L{I/IH U 0000IICHNE 3HAHWA MO pa3aeny
Yranesonopoast"

104. KonTponbnas pabota Ne9 "Vrneronopoas"
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKU I

105. psa, obmas ¢opmyia, CTpPOEHUE MOJIEKYI, U30MEpHs,
HOMEHKJIATypa, Kiaccupukamus, (U3NIECKUe CBOIi-
CTBa

106. XWUMHUYECKUE CBOWCTBA TMPEACIbHBIX OJHOATOMHBIX
CIIUPTOB

107. CrocoObl TOJIydueHUsST U TPUMEHEHHE OJHOATOMHBIX

CIIUPTOB




108.

Pemenue 3aga4 Ha CBOMCTBA OJTHOATOMHBIX CIIMPTOB

[Ipocteie >Quphl: HOMEHKIATypa M H30MEpHs, OCO-

109. OCHHOCTH (PU3UYECKUX U XUMUUYECKUX CBOKCTB

110. MHOroaToOMHBIE CIIUPTHI: ATHUJICHTIIUKOIb U TIHIICPUH,
ux Qu3nyeckre U XMMHYECKHUe CBOICTBa

11 CriocoObl Moay4YeHHus 1 NTPUMEHEHHE MHOTOAaTOMHBIX
CIIUPTOB

112. Pemenue 3agau Ha CBOMCTBA MHOI'OATOMHBIX CIIUPTOB

113, ®deHoJI: CTpoeHHEe MOJIEKYIbI, (pU3nYecKre CBOMCTBA.
Tokcu4HOCTH eHoa

114. XuMuueckue cBoiicTBa (heHoa

115. OnexkrpoduiabHOE 3aMelieHne B OEH30JIbHOM KOJIbLIE.

116. CriocoOblI mosTyueHHst 1 IpUMEHeHne GeHoa

17, [IpakTuueckas Pa60Ta. Pemenne sxcrepuMeHTaTbHBIX
3amad o teme "Cruptel U HeHobI"

118, Pemenue 3amau Ha cBoicTBa ()EHOJIOB U apoMaTHye-
CKUX CIIUPTOB

119. Cucremaruzamss M 000OIleHHE 3HAHUNA 10 TEME
«CrupThl 1 HheHom»

120. KonTponbnas padora Ne 10 mo teme «CriupTsl u de-
HOJD»
AnbaeTuabl U KETOHBL: AJIEKTPOHHOE CTpOeHHE KapOo-

121. HWIBHOW TPYMIBI; TOMOJIOTHUECKHUE PSABI, OO0IIas
dbopMmyna, n3oMepusi U HOMEHKJIaTypa

122. Anbaeruipl U KeTOHBI: (M3MYECKHUE CBOWCTBA; peak-
[[UU TIPUCOETUHEHUS

123, Peakunu OKUCIIEHHS U KaUECTBEHHBIE PEaKIUU allbJe-
THJI0B U KETOHOB

124. CriocoOblI MOJTydeHHUs albICTHI0B U KETOHOB

125. Pemrenue 3a1au Ha CBOMCTBA albJETHUI0B

126. Pemienue 3a1au Ha CBOMCTBA KETOHOB




Pemenue pacdeTHBIX 33724 Ha CBOMCTBA KapOOHMIIb-

127. .
HBIX COCTMHEHUI

128. KontponsHast padora Ne 11 «Anpaeruast. KeTtoHb»

129. ONHOOCHOBHEIE TIpeJelibHbIE KapOOHOBBIE KHCIOTHI,
0COOCHHOCTH CTPOCHHUS UX MOJIEKYJT

130. buonornueckas poib KapOOHOBBIX KHUCIIOT

131, W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX
(du3nueckue CBOMCTBa

130, XWUMHUYECKUE CBOMCTBA MPENEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

133. OcoOeHHOCTH CBOWCTB MYpPaBbUHOW KHCIOTBHI. MHO-
roodpasue KapOOHOBBIX KUCIOT
Oc0OEHHOCTH CBOMCTB: HEIMPEACIbHBIX U apoMaTHue-

134, CKUX KapOOHOBBIX, TUKApOOHOBBIX, THIPOKCHKApPOO-
HOBBIX KucHOT. [IpencraBurenu BbicIINX KapOOHOBBIX
KHCIIOT

135. [ToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT

136. AHTUAPUIBI U TaJOTCHAHTUAPUILI KapOOHOBBIX KHC-
soTel. [lonnyyenue u cBoiicTBa.

137, CrocoObl TONIy4eHHSI W TNPUMEHEHHE KapOOHOBBIX
KHCIIOT

138. Kontponbras padota Ne 12 «KapOoHOBBIE KHCIIOTHI»

139, CrnoxHable 3pUpBl: TOMOJIOTHYECKUH psif, oOmas ¢op-
MyJia, H130Mepusl U HOMEHKJIaTypa

140. duznyeckue 1 XUMHUYECKHE CBONCTBA 3PUPOB
Pemenne pacu€THbIX 3aad: MO YpaBHEHHIO XUMHYe-

141. CKOH peakiiuu, Ha OIpelnelcHHe MOJEKYISIpHOUH (op-
MYJIbl OPraHUYECKOTO BEIECTBA
[IpakTuueckast pabota. Pemienne 3kcrepuMeHTalIbHbBIX

142. 3agad no Teme "KapOGoHoBblie KuCIOTHL. CroXHBIE

a¢upsr"




Kupsr: crpoenne, Gu3HUECKHEe U XUMHYECKHUE CBOM-

143.
cTBa (TUIPOJIN3)
144 Oco0eHHOCTH CBOWMCTB UPOB, COACPMKAIIUX OCTATKU
' HeMnpeeNnbHbIX JKUPHBIX KUCIOT. JKupsl B ipupoie
145. Pemenue pacyeTHbIX 3a/a4 Ha CBOMCTBA KUPOB U Ma-
celn
Mpbiia Kak COJMU BBICHIMX KapOOHOBBIX KHCIOT, UX

146. Morotiee neicTBue. [loHaATHE 0 CUHTETUYECKUX MOIO-
mx cpencreax (CMC)

147. Pemrenue pacueTHbIX 3a/1a4 Ha CBOMCTBA MbLa

148 I'enernyeckast CBSI3b YIJIEBOJOPOAOB U KHUCIOPOJICO-
JIEpIKAILUX OPraHUYECKUX BEIIECTB

149. PacuéThl 10 ypaBHEHUSIM XUMUYECKUX PEAKLIUN

150. Konrponbnast padora Ne 13 «Cnoxxusie >3¢upsl. Ku-
pBD»

151. I'enernyeckas CBsI3b MEXIy KJIacCaMH OPraHUYEeCKUX
BELIECTB

150, Cucrematuzaiuss ¥ O00OOIICHWE 3HAHWA 10 TeMe
«Kucnopoaconepxaiire opraHMuecKue COeTUHEHUS»

153. OO6mrast xapaKTepuUCTHKa YTIIEBOJOB M KilacCH(pUKAIUS
YTJIEBOJIOB (MOHO-, TU- ¥ TIOJINCAXAPHUIBI)

154. Momnocaxapusl: GU3HUECKUE CBOMCTBA U HAXOXK/ICHNE
B [IPUPOJIE

155. Crpoenue rimoko3sl. M3omepust

156. KauecTBeHHbIEC peaklK Ha TIIOKO3Y

157, [IpuMmeneHne TIOKO03bl, €€ 3HAUCHUE B JKU3HEIESITENb-
HOCTH OpraHu3Ma

158. Pemrenue 3agad Ha CBOMCTBA I'eKCO3.

159. I'mpponus nucaxapunos. I[IpoMblITIEHHOE TOTy4YEHUE
caxapo3bl U3 MPUPOJIHOTO ChIPbSI.

160. Jucaxapunpl: caxapo3a, MaJibTo3a U JakTo3a. Haxox-




JICHUE B TIPUPOJIC U IPUMEHEHHUE ANCaXapUI0B

[Tonucaxapuapl: CTpOEHHE MaKpOMOJIEKYN, (uznye-
CKHME CBOWCTBA, IPUMEHEHUE

161.

162. XHUMHUYECKUE CBOMCTBA MOJIUCAXapPUIOB. 1

163. [Ipumenenue noarMcaxapuios. 1

164. [TpakTrueckas padota «Pacno3naBanue yrieBoaoB” 1

165. [TonsiTre 06 NCKYCCTBEHHBIX BOJOKHAX 1

166. Kontponbnas pabora Ne 1:1 "Kucnoponconepxaniue 1 1
OpraHUYeCcKUe COCTMHEHUS

167. Awmunbl. CBoiicTBa anudarnyeckux aMMHOB U aHWJIH- |
Ha

168. AMMHOKHUCIIOTHI B O€JTKH 1

OCHOBHBIC IIOHATHUA XHWMHUHU BBICOKOMOHeKyJISIpHBIX
169. COCAMHEHHUI M METOJIbl UX CUHTE3a —II0JIUMEpU3aIIUs
U ITOJIMKOHJACHCAIUA

[Tnactmaccel. YTunu3amust U nepepaboTKa IIacTHUKa.
170. DJlacTOMEpbl: HATYpaJbHbIA CUHTETHUYECKUE Kay4dyKH.
Pe3nuna

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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11 KIIACC

KoauyecTBo yacoB DJIeKTPOHHBbIE
)
J;I Tema ypoka Beero KoHTpoJsbHbIe IIpakTnyeckue I/I33:::Hﬂ oﬁp::o(ll;z:z;,enue
padoThI padoThI pecypest
) IToBTopHbIi uHCTpyKTax 1o OT u Th. IloBTOopenue oc- 1
HOBHBIX KJIACCOB OPTaHUYECKHUX BEILIECTB.
2 HomeHkitatypa opraHM4ecKkux COeqUHEHUN. 1
3 [ToBTOpEHNE OCHOBHBIX THIIOB 337a4 B OPraHUYECKOM |
XUMUU.
4 Pemenue 3a1a4 Ha BBIBOJI ()OPMYJIBI BEILIECTB 1
5 Pemrenne 3amay Ha onpeneneHue cOCTaBa ra3oBBIX CMe- |
ceil.
6 CBoiicTBa yriieBo10pOJI0B. 1
7 Pemienue nenoyek mnpeBpaiieHuid Ha CBOMCTBA YIJIEBO- )
JOPOJOB.
8 Kucnopoaconepsxaiiue oprann4eckue BenecTna 1
9 Pemenne nenodek InpeBpallleHU Ha CBOMCTBA KHUCIO- 1
POACOAEPKANUX OPTAHUYECKUX BELIECTB.
10 Pemienue pacyeTHbIX 3a/lad Ha CBOMCTBA OPraHUYECKUX |
BEILIECTB.
1 ['eneTnyeckasi CBsI3b MEXK/y pa3HbIMU KJIaCCaMU OpraHu- 1
YECKHUX BELIECTB.
12 KontponsHast padota Nel "CpoiicTBa OpraHM4ecKUX Be- ) )
miecTs".
13 AMUHBI: COCTaB, CTPOEHUE, KIIaCCU(PUKALU, U30MEPUS] U |
HOMEHKJIaTypa, Gu3nuecKrue CBOCTBa.
14 XUMHYECKHE CBOMCTBA aMUHOB. 1




15

Apomarnyeckue aMuHbl. AHWINH. CTpOEHUE MOJIEKYJIBI.

XUMHYECKHE CBOWCTBA aHWUJIMHA, CIIOCOOBI €ro IMoyde-

16
HUSL.

17 Pemrenue 3agad Ha cBOMCTBAa aMUHOB.

13 Pemenue pacyeTHbIX 3a/1a4 M LENOYEK NPEBPALLCHUN Ha
CBOWCTBA aMHHOB.

19 Kontponbras pabora Ne2 "Anudarnyeckue U apomaTH-
YECKHE aMHHbI'".

20 AMHWHOKHUCIIOTBI: COCTaB, CTPOCHHUE, U30MEPHUS U HOMEH-
KJIaTypa; GU3nYecKue CBOMCTBa aMUHOKHUCIIOT.

21 XUMHUYECKHE CBOMCTBA AMUHOKHCIIOT.

22 Pemrenue 3agad Ha CBOMCTBAa aMHUHOKHUCIIOT.

23 Pemenue pacyeTHbIX 3a/1a4 M LENOYEK NPEBPALCHUN Ha
CBOKCTBAa aMHUHOKHUCJIOT.

24 benku xak Ouwononumepsl, UX OMOJOTHYECKHE (PYHKITUH.
3HaueHue OeIKoB.

25 [TpaxTrueckas padota Ne 1. «KAMHHOKHUCIOTHI. benkny.

2 Hyxneunossie kucnotsl. PHK, JIHK - cTpoenwue, 6momno-
rU4ecKas poJib.

7 Pemienue 3amau U nenovyexk nmpeBpalieHU Ha CBOMCTBA
HYKJIEMHOBBIX KHUCJIOT.

73 KontponsHast padora Ne 3 "benku. HyknennoBsle Kuc-
JIOTHI".

29 O06o0011eHne Kypca OpraHMuecKol XUMHUH.

30 Pemienue pacyeTHbIX 3a/1a4 IO OPraHUYECKON XUMUU.

31 Pemenue 3a1au v nenovex MnpeBpamieHuii mo opraHuye-

CKOHW XMMHH.




Atom. CocTtaB aTOMHBIX f1ep. XUMHUYECKUH BJIEMEHT.

32 N3otonst

3 CrtpoeHue 3IeKTPOHHBIX 00OJOYEK aTOMOB, KBAaHTOBBHIE
qucia

14 Knaccudukanuss XuMudeckux 3JeMeHTOB (s-, p-, d-, f-
AJIEMEHTHI)

35 Pacnpenenenue 31eKTPOHOB MO ATOMHBIM OpOUTAIISIM

16 DNeKTpOHHbIE KOH(UTypaluu aTOMOB 3JIEMEHTOB B OC-
HOBHOM U BO30Y)XIEHHOM COCTOSTHHH

17 DNeKTPOHHBIE KOH(UTrypauuu MOHOB.
DJIEKTPOOTPHULIATEIBHOCTh
Ilepnonnueckuit 3akoH u llepuoguyeckas cucrema Xu-

38 muueckux emeHToB JI. . MenneneeBa, cBsI3b ¢ COBpe-
MEHHOH TEOpHUEU CTPOCHUS aTOMOB
3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMMUYECKUX 3JIe-

39 MEHTOB M 00pa3yeMbIX MMH HPOCTBIX M CIOXHBIX Be-
LIECTB I10 TPYIIaM U IEpUoaaM

40 CucreMmaruzanys 1 0000IeHNE 3HAHUH 110 TEME
Bunbsr xumuueckoit cBs3u. Mexanu3Mbl 00pa3oBaHUs KO-

41 BAJICHTHOM CBSI3H. Bonoponnas CBSI3b.
MexMOJIeKyIISIpHbIE B3AUMOEHCTBUS
BaneHTHOCT U BaJIEHTHBIE BO3MOYXKHOCTH aTOoMOB. CBA3b

42 JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM
CTPOEHUEM

43 [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUAX: COCTaB U
HOMEHKJIaTypa

44 BemecTBa MOJNEKYISPHOTO M HEMOJIEKYJISIPHOTO CTpOe-

HUs. TUIBI KPUCTAUIMYECKUX PEIIETOK M CBOWMCTBA Be-




meCTB

[Tousitue o nucnepcHbix cuctemax. lIpencraBienue o

s KOJUIOMIHBIX pacTBOpax

46 VcTuHHBIE pacTBOpHI: HACHIINICHHbIE M HEHACBIIICHHBIE,
pactBopumMocTh. Kpucramioruaparsl

47 CriocoObl BhIpaXEHUsI KOHIIEHTPALUU PACTBOPOB.

48 [IpaBuio kpecTa u MpaBUIIO CMEIICHUS.
Pemenue 3amau ¢ ucnosib3oBaHUEM MOHATUN "MaccoBas

49 JI0JIs1 paCTBOPEHHOTO BellecTa", "MoJIsIpHasl KOHLEHTpa-
nusa"

50 Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX Be-
LIECTB

51 CucreMaruzanys 1 0000IeHNE 3HAHUH 110 TEME
Konrtponsnas padora mo Ne4 "Crpoenue aroma. Ilepuo-

59 JTMYECKUI 3aKOH U [lepnonnueckas cucreMa XMMUYECKUX
anementoB Jl. M. MenneneeBa", "CTtpoeHue BeliecTna.
MHoroo6pa3ue BemiecTs"
Knaccuukanus XMMHYECKHX peakiuii B HeopraHuye-

53 CKOH M OPraHWYECKOM XMMHHU. 3aKOH COXPAHEHUSI MaCChI
BELIECTB; 3aKOH COXPAaHEHUS U INPEBpAllCHUs SHEPTUU
MIPU XUMUYECKHUX PEaKIUIX

54 TennoBbie 3P PEKTH XUMUYECKUX peakiuid. TepMoXumu-
YECKUE YpaBHEHUS

55 Bbruncnenuss mo ypaBHEHHUSIM XUMHUYECKUX peakiuil U
TEPMOXUMHUYECKUM YPaBHEHUSIM

56 ITonsaTue 3HTpONUU. DHTPONHUS KAaK KPUTEPHM CamoIIpo-
M3BOJILHOTO MPOTEKAHUS XUMHUUECKHUX PEAKIIHA.

57 Oueprus ['u66ca. Pacyer snepruun ['n606ca uepes sTaib-




MU0 U SHTPOIINIO

OnpeﬂeneHI/Ie HaIpaBJICHUA MPOTCKAHUA XHUMHYCCKUX

58
IIPOLIECCOB.

59 Pemenne pacueTHbIX 3aa4 Ha ONpeAeeHUE YHTPOIHH U
sHeprum ['m66¢a.

60 CKopocTh XMMHYECKOW peakuuu, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (hakTopoB. Katanus u kaTanm3aropbl

61 ['oMoreHHbI€ ¥ TETEPOreHHbIE PEAKIIUN

6 BnusiHue temmnepaTypbl Ha CKOPOCTh pEaKLHil. YpaBHE-
Hus Bant-I'obda u Appenunyca

63 OHeprus akTUBalMUA. AKTUBUPOBAHHBIN KOMILIEKC

64 [Tpaktrueckas padora Ne 2 mo teme "Bnusinue pasznuu-
HBIX ()aKTOPOB Ha CKOPOCTh XUMHYECKOW peakiuu'

65 OOpatumble ¥ HEOOpAaTUMBIE pPEAKIUU. XHUMHUUYECKOE
paBHOBECHE.

66 PacueTr paBHOBECHBIX KOHIIEHTpAllMid U KOHCTAHTHI PaB-
HOBECHSI.
[Tpaktrueckas padora Ne 3 mo teme "Bnusinue paznuu-

67 HbIX (PAKTOPOB Ha TOJIOKEHHE XMMHYECKOTO pPaBHOBE-
cus"

63 DnexTponuThueckas aucconuanus. CUabHBIE U cialble
aneKTponuThl. CTEeNeHb JUCCOLUAUU

69 Honnoe npousseaeHue Boasl. Cpena BOAHBIX pacTBOPOB.
Bogopoausrii mokaszarens (pH) pactBopa.

70 Nuaukaropel. Metoas! onenku pH cpensbl.

71 KoHCcTaHTBI KUCTIOTHOCTH U OCHOBHOCTH.

72 I'maponus coneil. Peakiuu, npoTekaromme B pacTBOpax




JJIEKTPOJIUTOB

[TpakTrueckas padora Ne 4 mo Teme "XuMHUYECKHE peak-

73 LMY B PacTBOPAX 3JIEKTPOIUTOB"

74 OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. BakHei-
M€ OKMCIUTEIN U BOCCTAHOBUTEIIN

75 MeTo[ 37IeKTPOHHOTO (JIEKTOHHO-HOHHOTO0) OaaHca

76 OKHUCINUTENLHO-BOCCTAHOBUTENLHAS TBOMCTBEHHOCTE

77 Bnusgnue cpenbl Ha MPOJTYKThI OKHUCJICHUS-
BOCCTaHOBJICHHS.

3 CrangapTHBIN 3JIEKTPOAHBIA MOTeHIUaN. Psa crangapt-
HBIX 3JIEKTPOJHBIX MOTEHIIUAJIOB.

79 ["anpBaHMYECKHE IIEMEHTHI U UX XaPAKTEPUCTHUKH.

80 DNEKTPOIN3 PaCTBOPOB U PACILIABOB BELIECTB.

81 3akonsl Dapanes.

82 Pemenue 3anay pa3nu4HbIX TUIIOB

83 Pemenue 3aga4 pa3nuyHbIX TUIIOB

’4 Cucremarusanus 1 0000IeHre 3HAaHUHA 110 TeMe " XUMH-
4yecKue peakuun”

85 Kontponbnas padota Ne5 "Xumudeckue peakuun"
[Tonoxxenne HemetraimioB B llepmoamyeckoil cucreme

26 xuMmudeckux annemeHToB JI. . MenneneeBa 1 0COOCHHO-
CTH CTPOEHHS UuX aToMoB. Du3HWUYECKUE CBOMCTBA
HEMETAJIJIOB

%7 Annotponusi HEMETAIOB (Ha MpUMEpE KHUCIOpoJa, ce-
ps1, pochopa u yrinepona)

28 Bogopona: nonyuenue, Gpusnveckre U XUMUYECKUE CBOM-

cTBa. ' mapunel




OxuciauTesbHass U BOCCTaHOBUTEIBHAA aKTHUBHOCTH BO-

89 nopoja. TornuBHBIE 7IEMEHTHI.

90 [anmoreHsl: HaXOXACHHE B TPUPOJIE, CIIOCOOBI MOyUe-
HUs, GU3NYECKUE U XUMUIECKIE CBONCTBA

91 Ocobennoctu xumuu (hropa.

9 X7op — MOJNy4eHHE B TMPOMBIIUICHHOCTH M JIabopaTo-
pumn.

93 Kucnopoanbie coequHenns xJjiopa.

94 lManorenoBonopoasl. BaxkHeimme Kucaopoacoaepxaiime
COEIMHEHUS TaJIOTEHOB

95 JlaGopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYyYSHUS
rajoreHoB. [[pyuMeHeHune raJloreHoB U UX COCIMHEHUN

96 [TpakTrueckas pabora Ne 5. Pemenue skcriepuMeHTab-
HEIX 3am1a4 o teMe "T"ajoreHnr"
Kucnoposa: maGoparopHble W TPOMBIIIUICHHBIE CIIOCOOBI

97 NOJy4YeHus, (pu3nyeckre U XuMudeckue cBoiictra. O30H.
[IpuMmeHeHue Kucaopoia U 030Ha
O30H Kak ammoTrponHas Moaudukaius kuciopona. Ilo-

08 nydyeHue o3oHa. O30H kak okuciautenb. [lo3uTuBHAs U
HeraTUBHas POJb 030HA B OKpyxkaroieu cpene. CpaBHe-
HUE CBOMCTB 030HA U KUCIIOPOJA.

99 OKcuabl M TEPOKCHU/IBI.

100 Pemienue 3agau pasnuMyHbIX TUIIOB HA CBOMCTBA KHCIIO-
poJia ¥ 030Ha.

101 Cepa: Hax0XJI€HHE B IPUPOJIE, CTIOCOOBI MOTyueHUs, Gu-
3MYECKUE U XUMHYECKUE CBOICTBA

102 CepoBoaopo, cyab(uapt

103 Kucnoponcoaepxkamue coenunenus cepbl. OCOOCHHOCTH




CBOWCTB CEPHOM KHMCIIOTHI

104

[Tpon3BOACTBO CEpHOM KUCIOTHI

105

[TpakTuyeckas pabora Ne 6. Pemenue skcnepuMeHTasb-
HbIX 337124 110 TeMe "Cepa u e€ coenuHeHus "

106

A3OT: HaAXOXICHUE B TIPUPOJIE, CIIOCOOBI ONydeHUs, (Hu-
3UYeCKHE U XMMHUUECKHE CBOMCTBA. AMMI/IaK, HUTPUIBL

107

CoJyin aMMOHHA.

108

Oxkcuabl a30Ta, UX MOJMYYEHUE M CBOMCTBA. A30OTHCTas
KHUCJIOTa U €€ colu. HUTPUTHI Kak OKUCIUTENN U BOCCTa-
HOBUTEIH.

109

OcOo0EHHOCTH CBOWCTB a30THOM KUCJIOTHI.

110

Hutpatsl. TepMuueckas yCTOWYHUBOCTh

111

IIpumeHeHne a3zoTa U €ro COEAMHEHHH. A30THbIE
ynoopeHus

112

docdop: HaAXOKACHUE B MPUPOJIC, CITOCOOBI TOIYUICHHS,
dbu3mveckue MW XUMHUYECKHE CBOMCTBA. Dochuasl u

bochun

113

Oxkcuapl docdopa, hochopconepxkamme kuciaorel. Conn
dhochopHOIt KUCTOTHI

114

[Tpumenenne ¢ocdopa u ero coenunenuit. PochopHsie
ynoopeHus

115

[TpakTrueckas pabora Ne 7. Pemienue skcriepuMeHTab-
HBIX 337124 1o TeMe "A30T u Gocdop u ux coequHeHus"

116

VYraepon: HaXOXKIEHHE B MPUPOJEC, AIOTPOITHBIE MOTH-
¢dbuxanuy; GU3NIECKUe U XUMHUYECKHE CBOMCTBA, IIPUMeE-
HEHHE

117

Oxcun  yrnepona(ll), okcun yrnepoma(IV), yrombHas
KHUCJIOTA U €€ COIu




118

Pemenue 3agauy pa3nuyHbIX TUIIOB Ha CBOWCTBA COEIU-
HEHUH yriaepoja.

119

Kpemuuii: HaxoxJeH1e B IpUpPOE, CIIOCOOBI MOTYUCHHUS,
¢dusnveckre 1 XUMHUYECKHE CBOMCTBA.

120 Oxkcua kpemausi(IV), kpeMHHEBasT KHCIIOTA, CHITUKATHI

121 [Ipumenenue kpemHust u ero coeauHeHui. CTEKIO, €ro
MOJIyYeHUE, BUJbI CTEKIIA.

122 Amomocunukatel. beton. IlemeHT.

123 Pemienue 3amad pas3iMyHBIX TUIIOB HA CBOMCTBA HEME-
TaJUIOB U X COCOUHEHUU

124 CucremaTtu3zaius U o0o0meHrne 3Hanui mo teme "Hewme-
Tayb".

125 Kontponbnas padota Ne6 "Hemerammsr".

126 AHanu3 pe3yabTaToB KOHTPOJIBHOW PabOThI, KOPPEKIHUs
OIIMOOK.
[Tonoxxenne MeraiuioB B llepumoamyeckoi cucteMe Xu-

127 MUYECKUX dJeMEHTOB. OCOOCHHOCTH CTPOCHHS DIEK-
TPOHHBIX 000JIOYEK aTOMOB METAJIIOB

128 O6mme Qusnueckne cBoilicTBa MeTauioB. [IpuMeHeHue
METAJIJIOB B OBITY M TEXHUKE

129 Crnnasel MetaiioB. Koppo3ust meramioB

130 Pemrenne 3amau pa3nuyHbIX TUIIOB HAa CBOMCTBAa MeTal-
JIOB.

131 DNEeKTPOXUMHUYECCKUN Psf HanpspkeHuil meTtamwioB. O0-
€ CIIOCOOBI MOJIYyUYEHUS METAIJIOB
OOmast xapakrepuctuka metamwioB [A-rpynmst Ilepuo-

132 JUYECKOM CUCTEMBbl XMMMUYECKHUX dJIeMEHTOB. Hatpuil u

KaJMii: moxydeHue, (QpU3MUecKue U XMMHUYECKHE CBOIi-




CTBa, IPUMCHCHHC MMPOCTHIX BCUICCTB U UX COG[[I/IHGHI/Iﬁ

O6mas xapakrepuctuka metaioB I[A-rpynmsr [lepuo-
IUYECKOM CHCTEMBbl XUMHUYECKUX DJIEMECHTOB. Maruuii u

133 KaJIbIMA: MOJydyeHHe, (PU3NYECKHe U XMMUYECKHE CBOIi-
CTBa, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUI

134 JKécTkocTh BOMIBI M CTIOCOOBI €€ YCTPaHECHHS

135 Oxkpacka TUIaMEHU COJIAIMHM IIEJOYHBIX M IIeJI0YHO3e-
MEJbHBIX METAJUIOB.

136 ATIOMUHUHA: TIONydeHue, (U3NYECKUE U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

137 AMdoTepHbIE CBOWCTBA OKCHJA W THAPOKCHUIIA ATFOMH-
HUS, TUIPOKCOKOMIUIEKCHI alIFOMUHHUS, UX IPUMEHEHHE

138 Pemenue 3amay pa3MyHbIX THIIOB HA CBOKMCTBA aJlOMU-
HHUS U €r0 COCTUHEHUN.

139 [TpakTuueckas pabora Ne 8. PemieHue sKcriepuMeHTAIIb-
HBIX 33/1a4 110 Teme "MeTasuibl TJIaBHBIX noArpymn"”
OO6mrast XapakTEepPUCTHKA METAUIOB MOOOYHBIX MOATPYIIIT

140 (b-rpynm) Ilepuogudeckoit CHUCTEMBbI XUMHYECKHX dJie-
MEHTOB

141 Pu3nyeckue U XMMHYECKHUE CBOMCTBA XpOMa U €ro co-
€IMHEHUH, UX IPUMEHEHHUE.

142 OBP ¢ yuactuem Cr (II1) u Cr(VI).

143 Baxwnerimme coeguHenuss maprasna. [lepmanranat ka-
JIUSl, €T0 OKUCTIUTENbHbIE CBOMCTBA

144 OBP ¢ yuacTnem coeiMHEHUI MapraHua.

145 OC0OEHHOCTH MCTIOB30BAHMS OKUCIUTENEH (IepMaHTa-

HaTOB U OMXPOMATOB) B OPraHUYECKON XUMHH.

146

dusznuecknue U XMMHUUYECKHE CBOMCTBA Kejie3a U €ro Co-




eauHeHui. [loydeHne u NpUMEHEHHE CILUIABOB JKele3a

147 XUMUUYEeCKHEe CBOMCTBA JKeje3a.

148 Oxcunpl u ruapokcuast xenesa (1) u (1ID).

149 KauecTBeHHBIC peakIny Ha HOHBI kemne3a (+2) u (+3).

150 dusnueckye U1 XUMHUYECKUE CBOMCTBA MeOU U €€ cOoeau-
HEHUH, UX TPUMEHEHHUE.

151 Oco0eHHOCTH HCTIONB30BAHMS COSTUHEHUI MEIH B Opra-
HUYECKOW XUMHH.
dusndyeckne U XUMHYSCKHE CBOMCTBA IIMHKA U €T0 CO-

152 €IMHEHUH, UX TpUMEHEHue. ['MIpPOKCOKOMIUIEKCHI IHH-
Ka.

153 [TpakTrueckas pabora Ne 9. Pemenue sxcriepuMeHTab-
HBIX 3a/1a4 110 Teme "MeTauibl TOOOYHBIX TOATPYII"

154 Pemienue 3amad pasnuyHbIX TUIIOB HAa CBOMCTBAa mepe-
XOJHBIX MCTAJIJIOB K MX COCAUHCHHUM.

155 O06o00menre U cucTeMaTu3alys W3y4eHHOTO MaTepuaia
o TeMme "MeTaiier"

156 Kontponbras padota mo Ne7 "Metamibr"

157 AHanu3 pe3yabTaToB KOHTPOJIBHOW PabOThI, KOPPEKIHUs
OIInOO0OK
Pons xumun B o0ecriedeHUN yCTOWYUBOTO Pa3BUTHUS Ue-

158 nmoBeuecTBa. [loHATHE O HAYYHBIX METOJAX HCCIEIOBA-
HUS BEIISCTB

159 HayuHnble mpuHIMIIBI OpraHu3alil XUMUYECKOTO MPOU3-
BOJICTBA.

160 [TpomsblnieHHBIE COCOOBI TOJTYYEHHUSI BaKHEHIINX Be-

meCTB.




XHWMHYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpelbl M €ro

161 1
MTOCJICICTBHS

162 B3auMocBs3b XUMUHN ¢ OMOJIOTHEH 1 SKOJIOTHEH.

163 XuMud 1 370pOBbE YesoBeKa. JIekapcTBEeHHbIE CpeICTBA 1

164 XUMHUSA IIUIIHA. 1

165 Posne xuMuu B 00ecIiedYeHNH ITUIIEBON 0€30I1aCHOCTH

166 Kocmernueckue u napromMepHble CpeicTBa. 1

167 briToBas xumus.

168 XuMHS B CTPOUTENBLCTBE. BakHEHIINE CTPOUTENbHBIE U 1
KOHCTPYKILIMOHHBIE MaTepHUaIIbl

169 XUMHUA B CEIIBCKOM X03siiicTBe. OpraHM4yecKue U MHUHE- |
paJIbHBIE YIOOPECHHUS

170 CucreMaruzanys 1 0000IeHNE 3HAHUN 110 TEME 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 11 xmace/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A., Jlynun
B.B.; nox penakuueit Jiynuna B.B., O01iecTBo ¢ orpaHu4eHHON OTBETCTBEH-
HOCTBIO «/IPODA»; AkinonepHoe odmiectBo «M3narenscTBo «IIpocserre-

HHCH

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

bu6mmoreka [JOK
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