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MNOSACHUTEJIBHASA 3AITUCKA

Pabouas nporpaMma 1o XMMUHU Ha YPOBHE cpeHero o01ero oopa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 obpazoBanuu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHsS (eleparibHOi 00pa30BaTEeIbHON MPOrpaMMbl CPEJHErO OOIIEro
obpazoBanusa(@OIl COO), npeacraBneHHbIXx B DenepaibHOM TOCYAapCTBEHHOM 00pa30BaTEbHOM
crannapte COO, ¢ yuérom Konnenmmu npenoaBanus yaeOHOT0 IpeaMeTa « XuMUs» B 00pa30BaTeIIbHBIX
opranuzanmax Poccuiickoit ®enepanun, peanu3yrolmUX OCHOBHBIE OOpa3oBaTeNbHBIC MPOTPaMMBI, H
OCHOBHBIX TONokeHMi «CTpareruu pa3BuTHs BocnuTanus B Poccuiickoit @enepanyu Ha nepuon g0 2025
roga» (Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusl Ha YpOBHE YIIIyOJEHHOTO M3Yy4YCHHs 3aHHMMAaeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOro oOpazoBanusi ywammxcs 10—11 kimaccoB. M3ydyenuwe mpeamera, peaqu3yeMoe B YCIOBHAX
IuddepeHInpoBaHHOro, NpoduiIbHOro 00y4YeHHs, TPHU3BAHO OOECIEUHUTh 001Ie00pa30BaTENBHYI0 U
OOMIEKYNBTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAMMYIO Ul aJalTalud UX K OBICTPO
MEHSIIOIIUMCS YCIIOBHSAM JKU3HH B COLMYME, a TaKKe Ui MPOJOIDKEHHs OOydeHHs B OpPTaHH3aIHAIX
npodecCHOHANIBHOTO 00pa30BaHusl, B KOTOPBIX XUMHS SIBJISACTCS OAHONW U3 MPUOPUTETHBIX TUCIUTUINH.

B nporpamme no Xumun Ha3HAYEHUE TpeAMETa «XUMHUSD MOydaeT MOoAPOOHYI0 HHTEPIPETAIUIO B
COOTBETCTBHHU € OCHOBomoJararomumu nonoxkeHusMu @I'OC COO o B3aMMOOOYCIIOBICHHOCTH IIEJIeH,
colepKaHusl, pe3yiabTaToB OOydeHHs W TpeOOBaHMH K YPOBHIO TOATOTOBKM  BBITYCKHHUKOB.
CBUETENBCTBOM TOMY SIBIISIFOTCS CIEAYIONINE BBITOTHAEMbIC IPOTPAMMOH 10 XUMUH (PYHKIIUU:

e nHPOPMALMOHHO-METOAMYECKAs,  pealu3alusi  KOTOpoil  oOecrmedWBaeT  MOJIy4EHHUE
NPECTaBICHUS O LENSIX, COAePKaHUM, OOIIEH cTpaTeruy 0O0yUeHHs, BOCHUTAHUS U Pa3BUTHS
00yyYaroIuxcst CpeICTBAMHU TPEAMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO TPOQHIIS;

e  OpraHM3alMOHHO-IUIAHMPYIOIIAs, KOTOpas MpenycMaTpUBacT ONpeAeiCHUE: MPUHLMIIOB
CTPYKTYPUPOBAHUS U MOCIEA0BATEIbHOCTH U3yUEHHs y4eOHOTO MaTeprala, KOJTNYeCTBEHHBIX
M KAQ4eCTBEHHBIX €r0 XapaKTEPHCTHK; MOAXO0J0B K (DOPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI W OLEHKH 00pa30BaTeNbHBIX JOCTIKCHUI 0Oydalomuxcs B paMKaX HTOTOBOM
aTTecTanuu B GopMe eIMHOTO TOCYAapCTBEHHOTO SK3aMeHa M0 XUMHUH.

IIporpamma 1t yriyGnE€HHOTO U3YUEeHUS XUMUU:

e  yCTaHaBJIMBAeT MHBAPUAHTHOE IIPEIMETHOE CoAepKaHue, 00s3aTeIbHOE AJIsl U3YyUEeHHUS B pAMKax
OTIENBHBIX NpoQuiel, NpeaycMaTpUBaeT pAacHpeAeieHUe M CTPYKTYpPUPOBAHUE €ro IO
KJlaccaM, OCHOBHBIM COJIep)KaTeNIbHBIM JIMHUSAM/pasaenam Kypea;

e J5aéT TpUMEpPHOE pacmpesiesicHne y4eOHOTO BpPEMEHH, PEKOMEHIYEMOTrO JUIl H3Y4eHHs
OTIENBHBIX TEM;

e MpeJyIaraeT NpUMEPHYIO MTOCIIe[0BATEILHOCTh H3YUECHUS Y1eOHOTO MaTepraa ¢ y4éToM JIOTUKU
MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX H MEKIPEAMETHBIX CBSI3Ei;

e AT METOAMYECKYI0 MHTEPHpETaluIo LeJed W 3a1ad W3y4deHHs NpeAMeTa Ha YriayOJEéHHOM
YPOBHE C Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpeJHEro odmiero oOpa3oBaHus,
COJIEPKATENIbHOW  XapaKTepPUCTUKUA IUIAHUPYEMBIX  pPe3yJbTaTOB OCBOCHHS OCHOBHOM
o0Opa3oBaTeabHONW  MPOrpaMMbl  CpeaHero  oOmiero  oOpa3oBaHus  (JIMYHOCTHBIX,
METaIpeIMETHBIX, PEIMETHBIX ), & TAK)KE C YIETOM OCHOBHBIX BHJIOB yUeOHO-TT03HABATELHBIX
JIEACTBHUNA 00YJArOIIETrocst I0 OCBOSHUIO COIEPIKAHUS TIpeIMeTa.

[To BceM Ha3BaHHBIM TIO3WIMSIM B TIPOTpaMMe 10 XHMHUH IPEIyCMOTPEHA MPEEMCTBEHHOCTh C
oOydeHMeM XHUMHH Ha YPOBHE OCHOBHOrO oOmiero oOpa3oBaHus. 3a MpelelaMyd YCTaHOBIECHHON
MPOTPaMMOi TI0 XUMUH 00513aTeNIbHON (WHBAPUAHTHOMN) COCTABIISIIONICH COepKaHus yueOHOTo mpeMeTa
«XuMmus» OCTaércsi BO3MOXKHOCTh BBIOOpPAa €ro BapUATHBHOW COCTABISIONICH, KOTOpas JOJDKHA
OTIPEJIENIATHCSI B COOTBETCTBUM C HAIPaBJIEHHEM KOHKPETHOTO POQHIS 00yUCHHS.

B cootBercTtBun ¢ KoHIENTyadbHBIMH mojoxeHusMu OI'OC COO o HazHAYCHUHW MPEIMETOB
0a30Boro u yriryOIEHHOTO YpoBHeH B cucteMe au(epeHIIMPOBAHHOTO 00yYeHHs Ha YPOBHE CPEIHETO
obmiero o0pa3oBaHUs XHMHS Ha YypPOBHE YIrIyOJNIEHHOrO W3YYEHHUs] HANpaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOLUIMM 3TalloM MOJYYEHUS! XUMUYECKOro 00pa30BaHHs B paMKax M3ydeHHs



CHEUUANBHBIX €CTECTBEHHO-HAYYHBIX W XHUMHUYECKUX AMCUUIUIMH B By3aX M OpraHM3alUsX CPEIHETO
npodeccuoHanbHOr0 o0pa3oBaHMs. B 3Toil CcBfA3M M3ydeHHE NpeaMeTa «XUMHA» OPHUEHTHPOBAHO
NPEUMYIICCTBEHHO Ha pacIiMpeHHe MW YIIyOJeHHe TEeOpEeTHYECKOH M TPAaKTHUYECKOW MOATOTOBKH
oOyyaromuxcsi, BBHIOPABIIUX ONpPENeNEHHBI MpPoQuIs OOY4YeHHS, B TOM 4YHCIE C MEPCHeKTHBOM
MOCJIEAYIONIer0 IMOMYYCHUS! XHMHYECKOro o00pa3oBaHMs B OpraHu3alusix MOpodecCHOHaILHOTO
oOpazoBanus. Hapsny ¢ atum, B cBete TpeboBanuit ®I'OC COO k nmiaHUpyeMbIM pe3yabTaTaM OCBOCHHUS
¢denepanbHOl 00pa3oBaTENbHOW NPOTpaMMBbl cpelHero oOImero o0pa3oBaHHsS H3y4YCHHE MpeaMeTa
«XUMHS» OPUCHTUPOBAHO TAK)KE Ha pellieHHE 3a/1a4 BOCIIUTAHUS U COLMAIBHOTO Pa3BUTHS 00ydaromuxcs,
Ha OPMHUPOBaHKE Y HUX OOIEHHTEIICKTYaIbHBIX YMEHHUM, yMEHHI pallMOHAIN3ANH Yy4eOHOTO Tpyna U
0000IIEHHBIX CIIOCOOOB AEATEIHLHOCTH, HMEIOMINX MEKIUCIUIUTMHAPHBIN, HaJIpeAMETHBIN XapaKkTep.

CocCTaBISIOIUMH ITPeaMeTa « XUMUS Ha YPOBHE YIITyOIEHHOTO N3yUeHHUS ABIISIIOTCS YTIIyOIEHHbIE
Kypchl — «Opraandeckas xumus» 1 «O0m1ast 1 Heoprauudeckas Xxumus». [Ipu onpeneneHun moaxoa0B K
0TOOpY M CTPYKTYpHOH OpraHW3alliM COJIEPXKAaHUS ATHX KYpPCOB B MPOrpamMMe MO XUMHHU 33 OCHOBY
npussaThl moyiokeHuss GI'OC COO o paznuuusix 6a30BOT0 U yriIyOJIEHHOTO YPOBHEH U3YUCHUS TIPEAMETA.

OcHoBy coaepkanusi kKypcoB «OpraHuueckas xuMusi» ¥ «OOmas ¥ HeopraHW4decKas XUMUs»
COCTaBIISIET COBOKYTHOCTb MPEJMETHBIX 3HAHUI M YMEHUH, OTHOCAIINXCS K 0a30BOMY YPOBHIO H3yUEHHUS
npeaMeTa. JTa CUCTeMa 3HAaHUM MOoJydaeT oIpeneiéHHOe TEOPEeTUUeCKOe JIOTMOIHEHNE, MO3BOJISIONee
OCO3HAHHO OCBOMTH CYIIECTBEHHO OONbIINN 00BEM (akToIornyeckoro Matepruaia. Tak, Ha yriyOnéHHOM
YpOBHE HM3y4eHUs Mpeamera obOecriedeHa BO3MOXKHOCTh 3HAUMTEIBHOTO yBEIHYeHUs 00BbEMa 3HAHHMN O
XMUMHUYECKUX DJIEMEHTaX W CBOWCTBaX HX COCAWHCHWH HA OCHOBE pACIIUpPEHHS € YIIyOJleHHS
NPEACTABICHUI O CTPOEHHU BELIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSIX NMPOTEKaHUS PEeaKiui,
paccMaTpUBacMbIX C TOYKM 3pEHHS XHMHYECKOW KHHETHKH UM TepMOAUHAMHUKH. M3yueHue
NEepUoJNUecKoro 3akoHa u llepuoandeckoil cHCTEMBI XHMHUYECKHX DJEMEHTOB Oasupyercsi Ha
COBPEMEHHBIX KBAaHTOBOMEXAHHYECKUX IPEACTABICHUAX O CTPOCHHM aroMa. XHMHYECKash CBS3b
00BSICHACTCS C TOYKH 3PEHHS SHEPTeTHIECKUX U3MEHEHUH IpH e€ 00pa30BaHUU U Pa3pyIICHUH, a TAKXKE C
TOYKH 3PEHUSI MEXaHU3MOB €€ 00pa3zoBaHus. M3yueHue THUIOB peakUHMid JOMOJHAETCS (POPMUPOBAHHEM
NPEACTABICHUH 00 IEKTPOXUMHUYECKUX MPOLEccax M 3JIEKTPOJIN3€ PACIUIAaBOB M PACTBOPOB BellecTB. B
Kypce OpPTraHMYECKONW XMMHUHU IPU PACCMOTPEHHM PEAKLHOHHOH CIIOCOOHOCTH COCAMHEHHH YAeIseTcs
0coboe BHUMaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3((dekTax, 0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX H
MEXaHU3Max PEaKIni.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COAEPKaHUE KypCOB XUMHH YIIyOJEHHOTO YPOBHS U3yUYEeHUS
JUIS KJ1acCOB OIpenenéHHoro npoduis (raaBHbBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep AONOIHEHHH K
o0miell cucreMe NpPEeAIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEXKHBIE NMpeIMeThl. Tak, HanmpuMmep, B
CoJepKaHUM IpeAMeTa AJsl KIacCOB XUMHKO-(PHU3HMUECKOro Mpoduiis 0oiblIoe 3HaUeHHEe OyIyT MMETh
3JIeMEHTHl yuyeOHOro MaTepuaia 1o oomeid xumun. [lpyn u3ydeHnu npeaMera B JaHHOM CITydae aKIEHT
Oyzer chenaH Ha OOIIHOCTH METOJOB IO3HAHMS, OOLIHOCTH 3aKOHOB U TEOPHUM B XUMHU U B (PHU3HKE:
aTOMHO-MOJIEKYJISIpHAS TEOpHS (MOJIEKYJISIpHAs TeOpHs B (PU3HKE), 3aKOHBI COXPAHEHUS! MACCHI U SHEPTHH,
3aKOHBI TEPMOAMHAMHUKH, 3JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BELIECTB U JPYToe.

B T0 ke BpeMms1 B cofepkaHuM IpeaAMeTa ATl KJIAaCCOB XUMHUKO-OMOIOTHYECKOTr0 PO it OOIbIINiA
VIIeNbHBIA Bec OyJeT UMeTh OpraHuuecKas XUMHUsL. B 3TOM cilyuae mpenocTaBisieTcss BOZMOXKHOCTD JIIS
OoJtee 00CTOATENILHOTO PACCMOTPEHUSI XUMHYECKON OpraHu3aliy KJIETKU KaK OHOJIOTHYECKOW CHCTEMBI, B
COCTaB KOTOPOI BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHBbIE KOMIIOHEHTHI, KaK JIMIUIBI, OCJIKH, YrIIEeBOIbI,
HYKJICMHOBBIE KUCJOTHI U apyrue. [Ipy 5ToM 3HaHHS O cOCTaBe W CBOWMCTBAaX MpPEJCTaBUTENIEH OCHOBHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB CIYyXKaT OCHOBOM IS M3YYEHHWs CYHNTHOCTH INPOIECCOB (POTOCHHTE3A,
JIBIXaHUS, TUIIEBAPEHUSL.

B mutane ¢opmMHpOBaHUS OCHOB HAYYHOTO MHPOBO33PCHHS, OCBOCHHS OOIEHAYyYHBIX METOJIOB
TO3HAHUSI M OTbBITA MPAKTUYECKOTO NMPUMEHEHHs HAYYHBIX 3HAHWH W3ydYeHHE IpeaMeTa «XUMHsS» Ha
yrIyOJNEHHOM YPOBHE OCHOBAHO Ha MEXKIPEJMETHBIX CBS3AX C YYEOHBIMH IpEMETaMU, BXOJSIIUMH B
COCTaB TpeJMETHBIX obnacteil «EcTecTBeHHO-HAayUHBIE MIPEAMETh», «MaTemaTnka U UHGOpMaTHKa» U
«Pycckuil SI3bIK U IUTEPATYpay.



[Ipu u3ydyennu ydeOHOro mpeamera «XUMHUS» Ha yrIyOIEHHOM YpOBHE TakKe, KaKk Ha YpOBHE
OCHOBHOTO H CpeIHEero 0011ero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3a1a4eil IEpBOCTEIICHHOW 3HAYMMOCTH

SABIIACTCA (pOpMHpOBaHI/Ie OCHOB HAayKH XHMHUH KaK obactu COBPEMCHHOI'O €CTCCTBO3HAHUA,

HpaKTH‘leCKOfI JACATCIBHOCTH YCJIOBCKA M OJHOI'O M3 KOMIIOHCHTOB MPIpOBOfI KYJbTYPBI. Pemenue sroit

3aJa4u Ha yrﬂy6ﬂéHHOM YPOBHC U3YUCHHA NPCAMETA IMPEATIOIAracT peajin3anuio TakKux ueﬂeﬁ, KakK:

dbopMHUpOBaHHE NPEACTABICHUH: O MaTepUAIbHOM EAMHCTBE MHpa, 3aKOHOMEPHOCTAX U
[IO3HABAEMOCTH SBJICHUIl NPUPOABI, O MECT€ XUMHHU B CHCTEME E€CTECTBEHHBIX HayK u €€
BeAylllell poiM B 0OECHEUCHUH YCTONYMBOIO PA3BUTHS YEJIOBEUECTBA: B PELICHUU NPOOIIEM
9KOJIOTMYECKOH, SHEPTeTHUECKON U IHUILEBOM 0€30MaCHOCTH, B Pa3BUTUH MEAULIUHBI, CO3AaHUH
HOBBIX MAaTEpUaIOB, HOBBIX MWCTOYHHKOB SHEPruu, B OOECIEYEHUH PALUOHAIBHOTO
IPUPOAOIONB30BaHMs, B (POPMHUPOBAHUM MHUPOBO33PEHUS M OOMIEH KyJIbTYphl 4elOBEKa, a
TaKXe PKOJIOrMYECKH 00OCHOBAaHHOI'O OTHOILEHHS K CBOEMY 370POBBIO U IIPUPOAHON Cpeae;
OCBOEHHME CHUCTEMBbl 3HaHWM, JIEKAIIMX B OCHOBE XMMHUYECKOW COCTAaBJISIOLIEH €CTECTBEHHO-
HayY4YHOM KapTHHBI MUpa: QyHIaMEHTAIbHBIX IOHATHH, 3aKOHOB U TEOPUI XUMHH, COBPEMEHHBIX
IPEICTaBICHUH O CTPOCHNH BEILIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJMOJICKYJISIPHOM, O TEPMOJMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX NMPOTEKaHUS
XUMHAYECKUX PEaKLHi, 0 XUMHUYECKOM PaBHOBECHHM, PACTBOPAX M IJHUCIEPCHBIX CHCTEMax, 00
00IMIMX HAyYHBIX IPUHIUIAX XUMHYECKOTO IPOU3BOICTBA;

¢dopMmupoBaHKe y 00ydYaIOMIUXCS OCO3HAHHOTO MOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUAYECKHUX 3HAHUH AJ1s1 OOBSICHEHHSI KIIFOUEBBIX UAEH U MPOOJIeM COBPEMEHHOW XUMMH, IS
OOBSICHEHHSI WM IPOTHO3MPOBAHUS SIBICHHH, HMEIOLIMX ECTECTBECHHO-HAYUHYIO NPHPOLY;
TPaMOTHOI'O peIIeHHs Tpo0OJIeM, CBI3aHHBIX C XUMHEH, IPOrHO3UPOBAHUS, aHAIN3A U OLIEHKU C
MO3UIMIA AKOJIOTHYECKOW OE30MacHOCTH TOCIENCTBHI OBITOBOM W TPOW3BOACTBEHHON
JESITEIbHOCTH YEJIOBEKa, CBS3aHHOM € XMMHYECKHUM IPOM3BOJCTBOM, HCIIOJIb30BaHHUEM H
nepepaboTKOM BEUIeCTB;

yIiayOJieHre TPEJCTABICHUI O HAyYHBIX METOaX MO3HAHUS, HEOOXOIUMBIX JIJIS PUOOPETEHUS
YMEHHUI OPUEHTHPOBATbCA B MUPE BEIIECTB M OOBSCHEHUS XMMHYECKUX SIBJICHUH, UMEIOIINX
MECTO B IPUPOAE, B IPAKTUIECKOM AESITENbHOCTH U TIOBCEIHEBHOM KU3HHU.

B mnane peajin3anun MNEPBOOYCPCAHBIX BOCIIUTATCIIBHBIX W PAa3BUBANOMINX q)YHKHI/II\/'I I.IeJ'IOCTHOﬁ

CHCTEMBI CpelHero o01ero o0pa3oBaHus NPU U3YUYEHHH NpEeaAMETa «XUMHA» Ha yrIyOJIEHHOM YpOBHE

OCO6yIO AKTYaJIbHOCTb an/Io6peTa10T TAaKHC LHCIIN U 3aJa4u, KaK:

BOCITUTAaHUE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHNA TPHUPOMBI, YBAXEHUS K TPOIECCY
TBOpPUYCCTBA B o0OJactu TCOPECTUYCCKUX U NPUKITATHBIX I/ICCJ'Ie):[OBaHI/Iﬁ B XMMHH, q)OpMI/IpOBaHI/Ie
MHPOBO33PEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pasBUTHE MOTHBAIMM K OOYYCHHIO W TO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPONIO |
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEUENTOBEYECKUX [IEHHOCTEH;

pasBUTHE TO3HABATEIbHBIX WHTEPECOB, HHTCIICKTYaTbHBIX W TBOPUYECKUX CIOCOOHOCTEH
obOyuaromuxcsi, GOPMUPOBAHUE Y HHUX CO3HATEIBHOTO OTHOIICHHS K CaMOOOPa30BaHHIO U
HEMPEePhIBHOMY 00pa30BaHUI0 KaK YCIOBUIO YCHEITHON MPOGeCCHOHANTBHOW U OOIIeCTBEHHOM
JIeSITeJIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 3JIOPOBBIO U MOTPEOHOCTH B 3J0POBOM
obOpase K13HH;

¢bopMupoBaHWE YMEHHMII W  HAaBBIKOB Pa3yMHOTO IPUPOJIOIOIB30BAHHSA, Pa3BUTHE
9KOJIOTUYECKOW KYJIBTYyphI, MPHOOPETEHHE OIMBITa OOIECTBEHHO-TIONE3HONH 3KOJOTHYECKON
JIESTEIILHOCTH.

OOmiee YMCIO YacoB, MPEAYCMOTPEHHBIX Ul M3YYEHHUs XUMHUHM Ha YIIyOJICHHOM YPOBHE CpPEIHEro
oOmiero obopazoBanus, cocraiser 204 yacos: B 10 kmacce — 102 gaca (3 gaca B Hepenio), B 11 kiacce —
102 gaca (3 yaca B HeZIeIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnvyeckue 0CHOBBI OPraHUYeCKOH XHMMH.

[Ipeamer M 3HAaYCHHWE OPraHUYECKOH XMMHH, MPEACTABICHHWE O MHOT000pa3uHM OpPraHUYECKUX
COECIHECHU.

DOJEeKTpOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS. BaneHTHbIE
BO3MOKHOCTHU aToMa yriepoja. XUMHYECKas CBsI3b B OPraHUUECKUX COCAMHEHHSX. TUIBI THOpUAN3aH
aTOMHBIX opOuTaneil yrinepoaa. MexaHn3Mbl 00pa3oBaHUsl KOBAaJCHTHON CBsI3M (OOMEHHBIA M JJOHOPHO-
aKUENTOPHBIN). TUIBI IepeKphIBaHHUS aTOMHBIX OpOuTaneil, 6- u n-cBsa3u. OuHapHasi, IBOWHAS U TPOWHAs
cBs3b. CrocoObl pa3phiBa CBS3EH B MOJIEKYJIaX OpraHUUeCKUX BeecTB. [loHsaTre o cBOOOTHOM paaukaie,
HyKJIeo(uie 1 SIeKTpodue.

Teopus cTpoeHHs opraHudeckux coequHeHuit A.M. byTiepoBa u coBpeMeHHBIE MTPEICTaBICHUS O
CTPYKType MOJEKyJ. 3HaueHHe TEOpHUU CTPOCHHS OPTraHWYEeCKHX COEAUHEHUH. MoneKynspHble U
CTpyKTypHBIe (hopMyibl. CTpyKTypHBIE (HOPMYJIBI PAa3TUYHBIX BHUAOB: pPa3BEPHYTas, COKpamlEHHAas,
ckenerHas. M3omepus. Bunsl nzoMepun: CTpyKTypHas, IPOCTPAHCTBEHHAs. DJNEKTPOHHBIC d(PQPEKTH B
MOJIEKYJIaX OPraHWYeCKUX COCAMHEHHH (MHAYKTUBHBIA U Me30MepHBIN (D (DEKTHI).

[Mpencrasienue o KnaccuPpUKALUU OpraHnYecKux BeulecTs. [loHsTHE 0 QYyHKIMOHANBEHOW TPyIITE.
I'omonorust. T'omonorumyeckue psinpl. CucTeMaTHUecKass HOMEHKIATypa OpPraHUYECKUX COCIUHEHUN
(IUPAC) u TpuBHaibHbIC Ha3BaHHS OTACIbHBIX MPEICTABUTEIICH.

OcoOeHHOCTH M KJIacCU(UKALUS OpPraHUYecKuX peakuuil. OKHCIUTENbHO-BOCCTAaHOBUTEIbHbIC
peaknuy B OpraHM4ECKON XUMHH.

OKCcIepUMEHTANbHBIE METObI U3YUEHHSI BEILIECTB U UX IPEBPAILCHUIl: 03HAKOMIIEHHE C 00pa3LaMu
OpPraHMYECKUX BEUIECTB U MAaTEpUaIaMH Ha UX OCHOBE, OIBITHI 110 MPEBPALECHUIO OPTaHUYECKHUX BEILIECTB
Ipyd HarpeBaHuM (IUIaBJICHUE, OOYIJIMBaHHME M TOPEHHE), KOHCTPYHPOBAHHUE MOZEIECH MOJEKYI
OpPraHMYECKUX BEIIECTB.

Yraesonopoasl.

Ankanbl. ['omonornueckuil psp ankaHoB, oOmas ¢opmysna, HOMEHKIATypa W H30Mepusl.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKAHOB, SP3-rMOpHMAM3aIKs aTOMHBIX OpOUTaIEH
YTIepoaa, 6-CBsA3b. PU3NYECKUE CBONCTBA aJIKAHOB.

XHWMHYECKHE CBOICTBA aJKaHOB: pEaKUUM 3aMELICHHs, W30MEPHU3ALNHU, IETHIPUPOBAHMA,
IUKIN3aluY, MHPOIN3a, KpeKuHra, ropeHud. [IpencraBieHrne o MeXaHHW3ME peakUUil pPaguKalbHOTIO
3aMeEIEHUs.

Haxoxxnenue B mpupoae. CriocoObl mosrydeHHs: 1 IPUMEHEHUE aJIKaHOB.

Iuknoankansl. OOmas ¢opmyna, HoMeHkIaTypa H u3oMepusi. OCOOCHHOCTH CTPOEHHS H
XUMHYECKUX CBOWCTB MalbIX (IUKJIIONPOIAH, IUKIOOYTaH) U OOBIYHBIX (I[UKJIONEHTaH, ITUKIOTEKCaH)
UKJI0ATKaHOB. CIIOCOOBI MOTyYeHUsI U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankenbl. ['omonornueckuii psyi ankeHoB, oOmias ¢Gopmylia, HOMEHKJIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJT AIKEHOB, SP°-TMOpPHAN3alUs aTOMHBIX OpOMTaNell yriuepoaa, 6- 1
n-cBsi3u. CTpyKTypHass W TeoMeTpudeckas (Iuc-TpaHc-) uzoMepus. OU3nUecKue CBOMCTBA aJIKEHOB.
XUMHUUYECKHE CBOWCTBA: PEAKLMH IPUCOCIUHEHUS, 3aMELICHUSI B O-TIOJOKEHHUE IPH JBOMHOWU CBsI3W,
noyiMMepu3anuu 1 okucinenus. IlpaBuno MapkoBHukoBa. KauecTBEHHbIE peakluy Ha JBOMHYIO CBSI3b.
Crioco0rI ONTyYeHHs U TPUMEHEHHUE aJIKEHOB.

Aunkanuensl. Knaccudukanus ankaaneHoB (CONpPsHKEHHBIC, U30JIUPOBAHHBIC, KYMYIUPOBAHHbIE).
OCO0OEHHOCTH JJIEKTPOHHOTO CTPOCHUS W XMMHUYCCKHUX CBOMCTB CONPSDKEHHBIX AWEHOB, 1,2- u 1,4-
npucoeauHenre. [loauMepusanust conpsoKEHHBIX  aueHOB. CrocoObl IMONyYeHHsT W NPUMEHEHUE
AJIKa/INEHOB.



Ankusbl. ['oMonoruueckuil pan ajakuHOB, oOmas ¢opMmylia, HOMEHKJIATypa U H30MEpHsL.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI aJKUHOB, SP-THOPUAM3ALUS aTOMHBIX OpOHTaneit
yraepona. @Dusmueckue CBOMCTBa aJIKWHOB. XHMHUYECKHE CBOICTBA: peaklUH MPUCOETUHEHHUS,
JUMEpPU3alMd U TpUMEpH3aluM, OKHciIeHus. KucinoTHele cBoHCTBa alKMHOB, MMEIOUINX KOHIIEBYIO
TpoiiHyto CBs3b. KauecTBeHHBIE peakiuu Ha TPOWHYIO CBs3b. CrocoObl MOJTY4YeHUS W MPUMEHEHHE
AIKUHOB.

Apomatuyeckre YriieBoJopoAbl (apensl). l['omonormueckuil psia apeHoB, obmas Qopmyna,
HOMEHKJIAaTypa W H30MepHA. OIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIbl OeH30Ia.
OusnyecKre CBOWCTBA apEHOB. XMMHUYECKHE CBOWCTBA OCH30J1a U €r0 TOMOJIOTOB: PEAaKIIMHU 3aMEeIICHHUS B
OCH30JILHOM KOJbLIE W YIJIEBOJOPOAHOM paAMKaje, PeakUUd NPUCOSAWHEHHS, OKHCICHHE TOMOJIOTOB
Oenzona. [lpencraBnenne 00 OpHUEHTHPYIOIIEM [EHCTBUHM 3aMecTUTeNeld B OEH30JBHOM KOJIbIE Ha
npruMepe aNKWIbHBIX PaJuKalloB, KapOOKCHIBHOH, TMAPOKCHWIIBHOW, aMHHO- M HUTPOTPYIIBI, aTOMOB
ranoreHoB. OcOOEHHOCTH XUMHUYECKHX CBOMCTB cTHpoia. [lomumepusanus ctuposna. CrocoOb! MOTydeHUs
Y IPUMEHEHHNE apOMaTHUECKUX YTIIEBOIOPOJIOB.

[Mpupoansrii ra3. [lonytaeie HedTsHBIE Ta3el. Hed1h n e€ npoucxoxaenue. KameHHsI yrons u
NpOAYKTHl ero nepepaboTku. CrmocoObl mepepaboTku He(TH: MEeperoHKa, KPEKUHT (TePMHUYECKHI,
KatanuThdeckuit), pudopmunr, nuponu3. I[lpoaykTsl mnepepaboTkum HepTH, HUX MNPUMEHEHUE B
MPOMBIIIIJIEHHOCTH U B OBITY.

I'eneTudeckast CBA3b MEXAY Pa3IUUYHBIMU KJIACCAMH YTIIEBOJIOPOJIOB.

OIEeKTPOHHOE CTPOEHUE raJIONeHIIPOU3BOIHBIX YIIIEBOJOPOAOB. Peakiuu 3aMelnenys rajoreHa Ha
THUIPOKCOTPYIIY, HUTPOTPYIMILy, LHAHOTPYIIly, aMHHOrpymiy. JleficTBue Ha raJoreHnpou3BOIHBIC
BOJIHOT'O W CIIMPTOBOIO pacTBopa wiEnoun. B3anMoneiicTBue AuraaoreHaJkaHoB ¢ MarHUEM U LIUHKOM.
[ToHsiTHE O METANIOOPraHUYECKUX COCAMHEHUSIX. MCIoap30BaHNe raloreHNPOU3BOIHBIX YTIEBOAOPOIOB
B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILECTB.

OKCIIepUMEHTANbHBIE METOIbl M3YYEHHs BEIIECTB M HX MPEBpAILCHHUH: H3ydeHHE (PU3NYECKUX
CBOWCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTE), KAUYECTBEHHBIX PEAKIMH YII€BOJOPOIOB Pa3IUYHbIX KIACCOB
(obecuBeunBanne OpPOMHON WM HMOAHOW BOZBI, PAacTBOpPAa IEPMaHraHaTa Kayus, B3aUMOJEHCTBHE
areTIiieHa ¢ aMMHAYHBIM pPacTBOpOM okcuaa cepebpa(l)), kauecTBeHHOe OOHapyXKeHHE Yriepoaa u
BOJIOPOJa B OPraHWYECKHUX BELIECTBAX, MOIy4YEHUE STHICHA U W3yYEHHE €r0 CBOMCTB, O3HAKOMJICHHE C
koyutekuusamMu «HedTts» n «Yromby, ¢ obpasmaMu IuiacTMace, KaydyyKOB M PE3WHBI, MOJECTUPOBAHUE
MOJIEKYJ1 YIIIEBOIOPOIOB U TAJIOTSHIIPOM3BOIHBIX YTIIEBOIOPOIOB.

Kucnopoacoaep:kauiye oprannieckue coeinHeHUsl.

IIpenenbuble onHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYJ (Ha HpUMEpe METaHoJa W STaHOJIA).
I'omonornyeckuit psn, obmas dopmyna, u3oMepus, HOMEHKJIATypa W Kiaccuduxanus. dusnueckue
CBOWCTBa MpENENbHBIX OJHOATOMHBIX CIHPTOB. BomoponHble CBA3M MEXAY MOJIEKYJIaMH CIHPTOB.
XUMHUYECKHE CBOMCTBA: pEakUUM 3aMELICHUs, MAETHIpaTallid, OKHUCJICHHUS, B3aUMOICHUCTBHE C
OpPraHUYECKUMHM M HEOpraHMYeCKMMM KHcioTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CHHUPTHI.
[eiicTBe 53TaHONa M METaHOJAa Ha OpraHu3M uesoBeka. CrmocoObl IOMY4YEeHHS W MPUMEHEHUE
OJITHOATOMHBIX CIIUPTOB.

[MpocTeie a3dupsl, HOMEHKIAaTypa U n3oMepusi. OcoOeHHOCTH (PU3HMYECKUX U XUMHUYECKHX CBOHCTB.

MHOTroaToMHbIE CIIUPTHI — 3TUJICHIVIMKOIb U TIulepuH. Pu3nyeckue U XMMHUYECKHUE CBOMCTBA:
peaxIum 3aMeIeH s, B3aNMO/IEHCTBUE C OPTAaHUYECKUMH 1 HEOPTaHUYEeCKUMHU KHUCIOTaMH, KadeCTBEHHAs
peakius Ha MHOTOATOMHBIE CHUPTHL. [IpefcTaBieHHEe O MeXaHW3Me peakiui HyKIeOPHILHOTO
3amenieHus. JleficTBie Ha opraHn3M uenoBeka. CrocoObl MOJMy4YeHHS W MPUMEHEHHE MHOT0aTOMHBIX
CITUPTOB.

®enon. CrtpoeHne MOJNEKYJbl, B3aWMHOE BIWSHHE THUAPOKCOTPYNIBI ¥ OEH30JBHOTO Sfpa.
Ousnueckue cBoiictBa GeHona. OcOOEHHOCTH XUMHUECKUX CBOUCTB (eHoNa. KauecTBeHHBIE peakiuy Ha
¢denon. Tokcnunocts denona. CrocoObl monydeHus: U npuMeHenue (enona. deHondopmanbaeruaHas
cMora.



KapOoHuibHble cCOeAMHEHHUS — albIeTUABl U KETOHBL. DIJIEKTPOHHOE CTPOCHHE KapOOHMIILHOM
rpymniel. 'oMonorudeckue psabl ajdbIerdaoB U KETOHOB, oOmias GopMyia, n30Mepus U HOMEHKIATypa.
®u3nvecKre CBOMCTBA allbJETUI0B U KETOHOB. XMMHUYECKHE CBOMCTBA albJIETHJIOB U KETOHOB: peaKIuu
npucoeauHeHust. OKUCICHUE albJeTHA0B, KaUeCTBEHHBIE PeaKuK Ha anbaeruabl. CiocoObl MOMydeHHs U
MIPUMEHEHUE aNIbAECTUI0B U KETOHOB.

OnHOOCHOBHBIE NIpeiebHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS MOJIEKYJT KapOOHOBBIX
KHACIOT. M3oMepust 1 HOMeHKIAaTypa. Du3nyeckre CBOMCTBAa OJHOOCHOBHBIX IMPEIeNbHBIX KapOOHOBBIX
KACIOT. BopopoaHsie cBsS3M MeXIy MOJEKylIaMd KapOOHOBBIX KHCJOT. XHMHUYECKHE CBOWCTBA:
KHCJIOTHBIE CBOWCTBA, pPEaKUusl STEPUPHUKALMHN, PEaKUUH C YYaCTHEM YTIIEBOJOPOJHOTO paIuKaia.
OcoOEHHOCTH CBOMCTB MypaBbMHOM KUCIOTHL. [IoHSITHE O MPON3BOIHBIX KAPOOHOBBIX KHCIOT — CJIOMKHBIX
a¢pupax. MHOroobpasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMpENeNbHBIX H apOMaTHUYECKUX
KapOOHOBBIX KHCIIOT, TUKApOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX KUCHOT. [IpeacTaBuTeny BBICIIMX
KapOOHOBBIX KHCJIOT: CTE€apUHOBAs, MaJIbMUTHHOBAS, OJICUHOBAS, JIUHOIEAS, NUHONEHOBAST KUCIOTHI
CriocoObl MoTy4eHus 1 IpUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxable >¢upel. ['omonmormueckuii psin, obmas ¢opmyia, W30Mepus U HOMEHKJIATypa.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA: THIPOJIA3 B KUCJIOW U LIEJIOYHON Cpee.

Kuper. Ctpoenne, pu3nuecKie U XUMAYECKAE CBOWCTBA KUPOB: TUAPOIH3 B KUCION U HIETIOYHOM
cpene. OCOOCHHOCTH CBOMCTB KHPOB, COAEPIKAIINX OCTATKU HETPENeNbHBIX KUPHBIX KHCIOT. JKUpHI B
IpUpO/IE.

Mb11a Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, MX MOIOIIIEE JICHCTBHUE.

OO0mas xapakrepucTtuka yriaeBonoB. Kimaccudukaius yrieBogoB (MOHO-, IH- U MTOIMCAXapHIBI).
MoHocaxapuabl: TIIOKO03a, (PpyKTOo3a, ramakrosa, pmbo3a, Ae30KchpuOo3a. DU3MYecKne CBOWCTBA U
Haxo’kaeHue B npupoe. PotocuHTe3. XMMHUUECKUE CBOWCTBA IIIOKO3bI: PEaKIHH C yYaCTUEM CIUPTOBBIX
U aNbJIETUAHON TPYII, CIIMPTOBOE U MOJIOYHOKHUCIIOE OpokeHue. IIpuMeHeHne rimoKo3bl, e€ 3HaueHHe B
JKU3HEIESITEeIbHOCTU opranu3ma. Jucaxapuapl: caxaposa, MajlbTO3a U JIaKTO3a. BoccraHaBnuBaronye u
HEBOCCTAaHABIMBAIOIIKE AUcaxapuiasl. [ unponus nucaxapuaoB. Haxoxxaenue B npupoae U NPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TIMKOIeH W Ie/unoio3a. CTpoeHre MakpOMOJEKYJ Kpaxmania, [IHKOreHa U
LEJUTI0NI03bl. PU3NYECKHE CBOMCTBA KpaxMasla U LEJUTI0JI03bl. XMMUYECKUE CBOMCTBA KpaxMala: TUAPOIIN3,
KayeCTBEHHAsl PEeakUusi ¢ MOAOM. XHMMHUYECKHE CBOMCTBA LIEJUIIOJIO3BI: THAPOJH3, MOJydeHHE 3(HUpPOB
nesutroo3sl. [loHaTre 00 HCKyCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

OKCIIepUMEHTAIbHBIE METO/IbI U3yUEHHS BEILIECTB 1 MX MPEBPALLIECHUH: PACTBOPUMOCTD PAa3IHYHBIX
CHOHMPTOB B BOJAE, B3aMMOJACHCTBHE 3TAaHOJA C HATPUEM, OKHCIEHHE STHJIOBOTO CIHUPTA B &JbJETH] Ha
packanéHHOM METHOH IPOBOJOKE, OKHUCICHHWE STHJIOBOTO CHHpPTa AWXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUANIOB), KAuyeCTBEHHBIC PEAKUMH Ha anbJeruasl (C  TUAPOKCHUAOM
muammuHcepeOpa(l) u  rumpokcumom  Mmemu(ll)), peakmms Timuepuna ¢ ruapokcumom  meu(ll),
XHUMHYECKHE CBOMCTBA PaCTBOPA YKCYCHOW KHCIIOTHI, B3aUMOJICHCTBUE PACTBOPA IIIIOKO3bI C THAPOKCHIOM
meau(ll), B3aumopelicTBre Kpaxmalia C MOIOM, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMaM «CIupThI
u penons», «KapOoHoBbIe KHCTOTHL. CIIOKHBIE SMUPHD».

A3oTcoaep:kaliie OpraHu4ecKre coenHeHuUsl.

AMUHBI — OpraHMYecKre MPOU3BOJHBIE amMuaka. Knaccudpukanus aMuHOB: anudaTHUecKUe H
apoMaTH4ecKue; MePBUYHbIC, BTOPHYHBIE U TpeTH4yHble. CTpoeHre MOJIeKyI, 00mast GopMyia, n30MepHs,
HOMEHKJIaTypa ¥ (U3nWvecKkue CcBOWcTBA. XMMHUYECKOE CBOWCTBA ann(paTHYECKHX AMHHOB: OCHOBHBIC
CBOICTBA, ANKUIMPOBAHHWE, B3aWMOJICHCTBHE NEPBUYHBIX aMHUHOB C a30THCTON kucioroi. Comu
AITKUJIAMMOHHS.

AHWIVH — NIpeICTaBUTENh aMHHOB apoMaTHdeckoro psaa. CTpoeHune aHwIMHa. B3aumHoe BiustHNIE
TPynn atoMoB B MoJieKyne aHmimHa. OCOOEHHOCTH XMMHYECKHWX CBOWCTB aHMIWHA. KadecTBeHHBIE
peakiuy Ha aHUIUH. CriocoObI MOTYyYEeHUs ¥ IPUMEHEHNE amu(aTnieckux aMUHoB. [loydeHne aHUIMHA
13 HUTPOOEH30Ma.

Awmunokucnotel. Homenknarypa u wmu3omepusi. OtThenbHblE TPEACTaBUTENH O-aMHHOKHCIOT:
TIMIUH, anaHuH. PU3MyecKrue CBOMCTBA aMHUHOKHCIOT. XUMHUYECKHE CBOMCTBA aMUHOKHCIOT KaK



aM(OTEpPHBIX OPraHUYCCKUX COCAMHCHUHN, PEakIus IMOJMKOHJCHCAINN, 00pa30BaHUE MEMTHUIHOMN CBSI3U.
Buonoruueckoe 3HaueHNUe aMUHOKUCIIOT. CHHTE3 ¥ THAPOIIU3 TICTITUIIOB.

Benku kak mpuponHbie mosmMepbl. llepBuuHas, BTOpHYHAsS W TPETUYHAS CTPYKTypa OCIIKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: THIIPOJIN3, ICHATYPAIUs, KAYeCTBEHHBIC PEAKIIUU Ha OCIIKH.

DKCIEPUMEHTATBHBIEC METO/IbI U3yUCHUSI BEIICCTB M UX MPEBPAILCHUI: PACTBOPEHHE OCITKOB B BOJIE,
JIHATypanys OCIKOB MPU HATPEBaHUH, I[BETHBIC PEAKIIMU HA OCIIKHU, PEIICHUE SKCIICPUMCHTAIBHBIX 33724
Mo TeMaM «A30TCoIEpKalllie OpPTraHuYeCKHe COSAMHECHUs» U «Pacmo3HaBaHMe OPraHUYEeCKHX
COCTMHECHUI.

BoicokoMoJieKyJIsIpHBIE COCTUHEHNS .

OCHOBHBIC MTOHSTUS XUMUH BEICOKOMOJICKYJISIPHBIX COSAMHCHUH: MOHOMED, TIOJIMMEP, CTPYKTYPHOE
3BCHO, CTEICHb IIOJIMMEPU3AINY, CPEIHSS MOJIeKyJsipHas wmacca. OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJICKYJIIPHBIX COCTUHCHHI — MTOJIMMEPHU3AIIHS U TIOJTUKOH ICHCAIIHS.

[Momumepubie Matepuanbl. [lmacTMacchl  (TONMHMATHIICH, TOJMIIPONIWICH, TMOJIMBHHUIXJIOPH],
MOJIUCTUPOJI, TOJIMMETHIMETAKPHIIAT, TMOJUKapOOHATHI, MOMUATWICHTepedTanar). YTuiu3anus Hu
nepepaboTKa IUIaCTHKA.

DacTOMEphI: HATYPAJIbHBIA KaydyK, CHHTCTUYCCKHE Kayuyyku (OyTaaueHOBBIN, XJIOPOIPESHOBBIH,
M30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHa: HaTypasibHbIe (XJIOMOK, IIEPCTh, MIENIK), HCKYCCTBEHHBIE (BUCKO3a, allETAaTHOE BOJIOKHO),
CUHTETHYCCKHUE (KAIIPOH U JIABCaH ).

[Tomumepbl crieMaNILHOTO Ha3Ha4YeHHs (TEQUIOH, KEBJIAp, AJICKTPOIPOBOMISIIUE ITOJUMEPHI,
Omopasaraemple TOJIHMEPHI).

DKCTepUMeHTaTbHBIE METO/IBI N3YYEHHS BEIIECTB U X MPEBpAIeHUI: 03HAKOMIIEHHE C 00pa3aMu
MIPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAydyKOB, PEIIeHIE IKCIIEPUMEHTAIBFHBIX 33729 110
TeMe «Pacmo3HaBaHHe IIaCTMACC M BOJIOKOHY.

Pacuérnbie 3anaun.

HaxoxneHne MonekyssipHOW (OpMyIsl OPTaHWYECKOTO COEAMHEHWS 10 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJIAIINX B €r0 COCTaB, HAXOXKIEHUE MOJIEKYIISIPHON GOPMYIIBI OPTaHUYECKOTO COSTHMHEHUS
o Macce (00BEMY) MPOTyKTOB CTOPaHUs, TI0 KOJMIECTBY BelecTBa (Macce, 00bEMY) MTPOAYKTOB PEAKIINN
W/WIA WCXOAHBIX BEIIECTB, YCTAHOBIIEHHE CTPYKTYpHOU (DOPMYIIBI OPraHMYECKOTO BEIECTBA Ha OCHOBE
€ro XMMUYECKHX CBOWCTB HIIU CIIOCOOOB TMONTyYEHHUS, OTpeAeNIeHHE IO BBIXOAa MPOJAYKTa PEaKIHU OT
TEOPETHIECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpU HM3ydeHUH opraHudecko xumuu B 10 kjacce
OCYIIECTBIISIETCST Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TMOHSTHUH,
MIPUHATHIX B OTAEIBHBIX TPEAMETaX eCTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHS: SBIIEHUE, HAY4YHBIH (hakT, TUIOTE3a, TEOpHs, 3aKOH,
aHaNW3, CHHTE3, KJIACCU(UKAIHs, HAOIOIeHHe, N3MEPEHHUE, SKCIIEPUMEHT, MOJEIh, MOICITUPOBaHHE.

®dusuka: marepus, aToM, JJIEKTPOH, TPOTOH, HEHTPOH, MOJEKyJa, IHEPTeTUYEeCKHA YPOBEHb,
BEIIECTBO, TENO, 00hEM, arperaTHOe COCTOSTHUE BEIECTBA, (DM3MUECKUE BEIMIMHBI, SIUHHUIIBI H3MEPEHUs,
CKOPOCTb, SHEPI'Hs, Macca.

buonorust: kieTka, opraHm3M, OJKocHcTeMa, Ouocdepa, MeTabOJM3M, HACEIACTBEHHOCTD,
aBTOTPO(HBIA M reTepOoTPOMHBINA THI MUTAHUS, OpokeHHE, (OTOCHHTE3, JbIXaHHE, OCJIKH, YIJICBOIbI,
YKUPBI, HYKJIIEHHOBBIE KUCIIOTHI, (PEPMEHTBHI.

I'eorpadusi: mone3Hbie UCKOMaeMbIe, TOILIHRO.

TexHOJIOTHs: THIIEBbIE IPOAYKThI, OCHOBBI PAI[MOHAIBHOIO IHUTAHHUS, MOIOIIKWE CPEJICTBA,
MaTepHUabl U3 KCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBLIAA U HEOPTAHUYECKASA XUMUA



Teoperuueckne 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX sijiep. XUMHUYECKUi aneMeHT. M30Tombl. CTpoeHHUE 3JEKTPOHHBIX 000JI0UYEeK
aTOMOB, KBAHTOBBIC YKCJIa. DHEPreTUUECKUE YPOBHU U NIOypoBHH. ATOMHBIE opOuTanu. Kinaccudukanus
XUMHAYECKHUX JJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue 3IeKTPOHOB MO ATOMHBIM OPOUTAIISIM.
OJNEKTPOHHBIC KOH(UTypaIlMi aTOMOB DJJIEMEHTOB IIEPBOrO—YETBEPTOTO MEPHOJOB B OCHOBHOM U
BO30YXJIEHHOM COCTOSHUH, YICKTPOHHBIC KOH(UTYPAIUN HOHOB. DIIEKTPOOTPUIIATEILHOCTS.

[Tepuoanueckuit 3axkoH u Ilepuoguueckas cucrema xummuueckux sneMeHtoB .M. Menaeneesa.
CBs3p mepuoAMYECcKOro 3akoHa u lleproanmdeckoil CUCTEMBl XMMHYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpHUel CTPOSHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX
MU TPOCTHIX M CJIOXHBIX BEIECTB MO TPyNIaM U MepuojaM. 3JHaAUYeHHE mepuoandeckoro 3akona .M.
Menneneena.

XuMuueckas CBs3b. BHIbl XUMHUUECKOM CBSA3M: KOBAJICHTHAS, HOHHAS, METa/IMYecKas. MexaHu3MbI
o0pa3oBaHMs KOBAJICHTHOW CBSI3U: OOMCHHBIH M JOHOPHO-aKIENTOPHBIA. DHEPrus M JUIMHA CBS3W.
[TonstpHOCTH, HATIPaBICHHOCTh U HACKIIIIAEMOCTh KOBaJICHTHOM CBs3u. KpaTHbie cBs3u. BogoponHas CBs3b.
MexMOoNeKyIsIpHbIC B3aUMOICHCTBHUS.

BaneHTHOCTh U BaJCHTHBIC BO3MOXKHOCTU aTOMOB. CBSI3b AJIEKTPOHHOMN CTPYKTYPBI MOJIEKYT C UX
T€OMETPUICCKUM CTPOSHHEM (Ha MpUMEpe COSTUHEHUM DIIEMEHTOB BTOPOTO TIEPHOA).

[Ipencrasnenue 0 KOMILTIEKCHBIX COCIMHEHHUSIX. CocTtaB KOMILIEKCHOT'O HOHa:
KOMITJIEKCOO0Pa30BaTeb, TUTaH bl. 3HAYCHNE KOMILIEKCHBIX cOeTUHEHU. [ToHsTHE 0 KOOPAMHAITMOHHON
XUMHUU.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHUS. THUIBI KPUCTAIMYECKUX PEIIETOK
(CTPYKTYp) ¥ CBOKCTBA BEIIIECTB.

IlonsiTue o nucnepcHeIx cuctemax. VctuHHble pacTBOphl. IlpeacTaBieHHe O KOJUIOMAHBIX
pactBopax. CrocoObl BBIpaYKE€HHUS KOHIIEHTPAIMH PAcTBOPOB: MaccoBas JOJS BEIIECTBA B PacTBOPE,
MOJISIpHAass ~ KOHUEHTpauus. HacplllleHHble 1 HEHAaChIUIEHHBIE  PACTBOPBL,  PACTBOPUMOCTb.
Kpucramnorunpartst.

Knaccudukamms 1 HOMEHKIaTypa HEOpraHMIECKUX BeIlecTB. | puBHANbHBIC Ha3BAHUS OTIEIBHBIX
MPEACTABUTENICH HEOPraHUUECKUX BEILIECTB.

Knaccupukanys XUMHYECKHX pEaKUUid B HEOPraHWYECKOH M OpPraHMYecKOW XHMHUH. 3aKOH
COXPAHEHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUHU MPU XUMUUYECKUX PEAKIUSIX.
TenmoBbie 3PPEKTH XUMUYECKUX peakiuid. TepMOXUMHUIECKHEe YPaBHEHHUS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTh OT PA3INYHBIX (hakTopoB. ['oMoreHHBIE U
reTeporeHHble peakuuu. Katanus u KkaTanu3aTopsl.

OOpatumble W HeoOpaTUMbIE peakluu. XUMHYecKoe paBHOBecue. KOHCTaHTa XUMHYECKOTO
paBHOBecus. DaKkTOPBI, BIUSIIONIME HA MOJOKEHUE XMMUYECKOTO PAaBHOBECHUS: TEMIEPATypa, NaBICHUE U
KOHLICHTpAIlMH BEIIECTB, y4acTBYIOIUX B peakuuu. [Ipunnun Jle IllaTtense.

Onektponutndeckas aucconuanus. CuiibHbIE W clabble AMeKTponuThl. CTeneHb AMCCOIMAIINU.
Cpena BOJHBIX paCTBOPOB: KUCIIOTHAsI, HEUTpabHasl, menovHas. Bogopoanstii mokasarens (PH) pactBopa.
I'mpponus coneit. Peakiuy noHHOTO OOMeEHa.

OKHCIUTETFHO-BOCCTAHOBUTENbHBIE  peakiuu.  CrermeHb  okucieHus.  OkucouTenb |
BOCCTaHOBUTEINb. [Iporiecchl OKUCIIEHN U BOCCTAaHOBIICHUS. BakHEHITNE OKMCIUTEN U BOCCTAHOBUTEIIH.
MeTto 3/1eKTPOHHOI0 OajlaHca. DJISKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIEpUMEHTAILHBIE METOJIBI M3YYCHUS BEIIECTB M WX IMPEBPAIICHUN: Pa3lIOKCHHUE MEPOKCHIA
BOJIOPO/Ia B TPHUCYTCTBUU KaTalW3aTOpa, MOJIECIH KPHUCTAJUIMYECKUX PEIMIETOK, MPOBEICHHUE PEaKITHIA
HOHHOTO OOMEHa, OmpeneieHUE Cpeabl PAacTBOPOB C IOMOIIBIO WHIMKATOPOB, W3YUCHUE BIUSHUS
pasTUIHBIX (aKTOPOB HA CKOPOCTHh XUMHUIECKOW PEaKIIUU U TOJIOKCHIE XUMUIECKOTO PaBHOBECHS.

Heopranuyeckas xumus.

[Tonoxxenue HemeTtaiioB B [lepuoanueckoit cucteme xumuueckux anemeHToB .M. Menaeneesa u
OCOOCHHOCTH CTPOCHHUsS MX aToMOB. DPu3NYEeCKHE CBOWCTBA HEMETALIOB. AJUIOTPOINMS HEMETALIOB (Ha
pUMepe KUCIIopoa, cepsl, hocdopa u yriieposa).



Bomopon. Ilomyuyenue, ¢usuyeckne M XHUMHUYECKHE CBOMCTBA: pEakUUH C MeTaUIaMH H
HEMeTaJlJIaM1, BOCCTAaHOBUTENbHBIE cBOMcTBa. [ napuapl. TOMIUBHBIE 3IIEMEHTHL.

I'anorensl. Haxoxxaenue B mpupoe, cnocoObl MoydeHus1, prusndeckre 1 XMMHUIECKUE CBOMCTBA.
I'anorenoBomopoabl. BakHelmne KHCIOPOJCOEpKAIIUE COCAUHECHUs TrayoreHoB. JlabopaTopHbie u
MPOMBIIIJIEHHBIE CITOCOOBI MOTY4YEHUS TaloreHOB. [IpuMeHeHre raloreHOB ¥ UX COSAMHEHH.

Kucnopon, o30H. JlabopaTtopHble 1 MPOMBILIIEHHBIE CIIOCOOBI MOMY4YeHus Kuciaopoaa. dusnueckue
Y XUMHYECKHE CBOHCTBA U MPUMEHEHUE KUCIOPoAa U 030HA. OKCUABI U TIEPOKCHUIBI.

Cepa. Haxoxpaenue B mpupoje, cHocoObl MOdydeHHs, (PU3NYEeCKHe M XUMHYECKHE CBOWCTBA.
Cepoogopon, cynsduasl. Oxcup cepbi(1V), okcun ceppi(V1). CepHucras u cepHas KUCIOTHI U X COJIH.
OcoOeHHOCTH CBOMCTB CepHOl KUCIOTHL. [IpuMeHeHune cepbl U e€ CoOeAMHEHHH.

Azor. Haxoxxaenue B mpupoae, crnocoObl MONMy4deHHUs, (pu3ndeckue U XUMHUYECKHE CBOWMCTBA.
Ammuak, HUTpuAbl. OKcuabl azora. A30THCTasi M a30THasi KUCIOTHL U UX coilu. OcoOEHHOCTH CBOWMCTB
a30THOM KUCIIOTHL. [IpuMeneHne a30Ta 1 ero coeqUHEeHUH. A30THBIE YA0OpEeHUSI.

®ocdop. HaxoxneHnne B npupone, CocoObl MOMydeHus, GU3NIECKUE U XUMUYECKHUE CBOWMCTBA.
®Dochunst u dochun. Oxeuasl ocdopa, dochopnas xkucnora u e€ conu. [Ipumenenue dpocdopa u ero
coeaunenmii. ochopHbie ynoOpeHus.

Yrnepon, HaxoxaeHHe B MpHUpoje. AoTponHble Moaudukanun. Ouzndeckue U XUMHUUECKUE
CBOMCTBa TMPOCTBHIX BeIECTB, o0pa3oBaHHbIX yriaepomoMm. Oxcua yriepona(ll), okcun yrimepoma(lV),
yroipHas KHCIOTa U e€ colii. AKTHUBUPOBAHHBIN yrojb, afacopouus. Oyinepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YTIIEPOIOM, U €T0 COSIMHEHUH.

Kpemnwnii. Haxoxxnenue B mpupope, CriocoObl Mony4eHus, Gu3ndecKue U XMMHIECKHUe CBOWCTBA.
Oxcup kpemuaus(1V), kpeMHUEBas KUCITOTa, CUIIHKATHL [[puMeHeHne KpeMHus 1 ero coequaeHnii. CTekIo,
€ro MoJIy4YeHNe, BUJbI CTEKIIA.

[lomoxxenne wmetamioB B llepmoamueckoil cucremMe XHMHUYECKHX dieMeHToB. (OcoOeHHOCTH
CTPOEHHsI DIIEKTPOHHBIX 000JI0YeK aToMOB MeTaiwioB. OOmme ¢u3ndecKue CBOMCTBA METaJUIOB.
ITpumeHnenue MeTauIoB B ObITY U TeXHHKE. CIUIaBbl METAJUIOB.

DONEKTPOXUMHAYECKUI P HampsokeHud MetamioB. OOmue CrmocoObl MONYyYeHHsS] METaJUIoB:
THUIPOMETAITYPrisi, TUPOMETAJUTypIus, 31eKTpoMeTautyprus. [lonsarue o koppo3un metaioB. CnocoObl
3aLIUTHl OT KOPPO3UH.

O6mas xapakTepucTuka MetaiuioB |A-rpymnisl [lepuoauueckoit cHCTEMbl XUMUYECKUX JIEMEHTOB.
Hatpwuii n xanuit: nony4yenue, Gpuznveckue 1 XMMHUYECKHE CBOUCTBA, IPUMEHEHHE IPOCTHIX BEIIECTB U UX
COEIUHEHHU.

O6mas xapakrepuctuka MetayuioB | |A-rpynmner [leproandeckoil cucTeMbl XUMHYECKUX JJIEMEHTOB.
Marnuii n KaJIbLuii: noiy4denue, Gu3n4eckue 1 XMMUIECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U
ux coeanHeHUH. JKECTKOCTD BOJIBI U CTIOCOOBI €€ yCTpaHeHUs.

AJIOMHUHUI: IOTy4eHue, pU3ndecKkne 1 XMMHUUECKHE CBOMCTBA, IPUMEHEHUE TPOCTOr0 BEIIECTBA U
ero coenuHeHuid. AmdoTepHbIe CBOHCTBa OKCHIAa W TUAPOKCHIA AJIOMHMHUS, T'HMIPOKCOKOMILIEKCHI
AITIOMUHHUSL.

OOmast xapakTepucTuKa MeTauioB 1moOouHblx moarpynn (b-rpynm) Ileproanyeckoit cucTeMsbl
XUMHAYECKHX DJIIEMEHTOB.

du3nYecKre U XMMUYECKHE CBOMCTBA XpoMa 1 ero coeauneHnit. Okcuibl u rumpokcubl xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTel M HOWXpOMAaThl, WX OKHCIWTENbHbIE CcBoiicTBa. llomyuenwe wu
NpUMEHEHUE XPOMa.

®uznyeckrue U XMMUYECKHE CBOWCTBA MapraHila U €ro coeluHeHui. BaxuHeliume coenuHeHUs
mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar xamusi, €ro OKHCIUTEIbHBIC
CBOMCTBA.

Ou3nvecKkre U XUMHYECKHE CBOMCTBA XKejle3a W ero coenqnHeHui. OKCHIBI, THAPOKCUIBI U COIU
xene3a(ll) u xeneza(lll). [omyuenne u mpuMeHeHHUE Kele3a U ero CIjIaBOB.

Du3nyecKre U XUMUYECKUE CBOMCTBA MeJIU U €€ coeuHeHui. [lomyyeHue u IpuMEeHEeHUE MEIU U
€€ COeIMHEHUN.



Hunak: momydeHue, gu3nyeckne W XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOMCTBA OKCHIA H
TUAPOKCHJIA IIMHKA, THIPOKCOKOMILIEKCH IMHKA. [I[puMeHeHre IMHKa 1 €ro COeAMHEHUH.

OKcliepuMeHTaNbHBIE METOIbl M3YYeHHsI BELIECTB M HMX NpPEBpalleHUil: H3ydeHHe o0pas3loB
HEMETaIJIOB, TOpeHue cephl, hochopa, skene3a, MarHus B KUCIOPOAe, M3yUeHHe KOJUIEKIUN «MeTalltbl 1
CIUIaBBI», B3aUMOACHCTBHE INEIOYHBIX U IIEJIOYHO3EMENIBHBIX METAUNIOB C BOAOH (BO3MOXKHO
WCIOJIb30BaHNE BUIEOMATEPHAJIOB), B3aUMOICHCTBHUE IIMHKA U JKE€Jle3a C pacCTBOPaMM KHUCIIOT U LIEJI0ueH,
KayeCTBEHHbIE pPEaKIMM Ha HEOPraHWYECKHWE AaHHOHBI, KaTHOH BOAOPOAAa M KAaTHOHBI METAJUIOB,
B3aMMOJEHCTBUE THUJPOKCHUIOB AMIOMUHUS M IIMHKAa C PAcTBOpaMU KHCJIOT M IIEJoYel, pelieHue
9KCHEPUMEHTANBHBIX 3a1a4 Mo TemaM «[ amorens», «Cepa U e€ coeanHeHHs», «A30T U pocdop u ux
COeIMHEHMsI», «MeTasllbl TaBHBIX TOATrPYHI», «MeTasibl MOOOYHBIX MOATPYIIID).

XuMus U )KU3Hb.

Poustb xuMuu B o0ecriedeHUH YCTOMUMBOIO pa3BUTHS YeroBedecTBa. [IoHATHE 0 HAYYHBIX METOIAX
MO3HaHMUS U METOOJOTHMHM HAay4yHOTO HccienoBaHud. HaydHble MpUHIMIBI OpraHU3allMl XUMHYECKOTO
npou3BocTBa. [IpoMbIIIeHHBIE COCOOBI MOMYYEeHUs] BYKHEHIINX BellecTB (Ha MpUMepe TPOU3BOACTBA
aMMHaKa, CEpHOH KHUCIIOTHI, MeTaHoma). [IpoMbInuIeHHbIE CIOCOObI MOMyYeHHs METajUIOB M CILJIaBOB.
XUMHUECKOE 3arps3HEHHE OKPYXKAaIolIeH cpenbl M ero MocieAcTBus. Ponb Xxumum B oOecriedyeHUH
JHEpreTUYecKoil 6e30MacHOCTH.

XuMHUs U1 37I0pOBbE UeroBeKa. JlekapcTBeHHbIe cpecTBa. [IpaBuina NCconbp30BaHUs IEKaPCTBEHHBIX
npemnaparoB. Pojb XUMUH B pa3BUTHH METUIUHBI.

XuMMUsI TUIIK: OCHOBHBIE KOMITOHEHTEHI, MTUILEBbIE 100aBKU. Poib xuMuu B oOecrieYeHnH MUIIEBOI
Oe3omacHoCTH.

Kocmermueckne wu mapdromepHble cpeactBa. beitoBas xumus. Ilpasmma  GezomacHOTO
MCIIOJIb30BaHMS IpenapaToB ObITOBOI XMMUU B TIOBCEAHEBHON JKH3HU.

XuMHsI B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENIbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuUMHUS B CENbCKOM X03s1iicTBe. OpraHndecKkre U MHHEpAIbHBIC yI0OpeHHS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTepHaibl, Kpackd, CTEKIO, Kepamuka. Marepuansl ams
NIEKTpOHKKH. HaHoTexHOIOTNH.

Pacuérnele 3amaun.

Pacuérel: Maccel BemecTBa WM 00bEMa Ta30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce MM
00BEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKIIMH BELECTB, Macchl (00bEMa, KOTMUECTBA BELIECTBA) IPOJYKTOB
peaKnuu, ecid OJHO M3 BELIECTB MMEET MpHUMecH, Macchl (00b&Ma, KOMMYECTBa BEILECTBA) MPOIYKTa
peaxum, eciIi OJJTHO U3 BEIIECTB JAHO B BUJIE paCTBOpA C ONPENEIEHHON MacCOBOM T0JIEH pacCTBOPEHHOTO
BEIIECTBA, MACCOBOM JOJIM M MOJSIPHOM KOHIIEHTPALMU BELIECTBA B PACTBOPE, AOJNH BBIXOJA MPOAYKTa
peaKuu OT TEOPETUIECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanm3zarus MexnpeMEeTHBIX CBsI3eH MpH H3YYeHHUHN O0IIel U Heopranndeckoid xuMuu B 11 kiacce
OCYILECTBIISIETCS. YepPe3 MCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M NOHSATHH,
MIPUHATHIX B OTAENBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecrecTBEHHO-HAy4YHbIC NOHSATHA: SIBICHHME, HAy4HBIH (pakT, rumoresa, Teopus, 3aKOH,
aHaliu3, CHUHTE3, KiacCUpUKAIWs, MEePHUOANIHOCTh, HAONIOJCHUE, M3MEPEHHUE, IKCIIEPHUMEHT, MOJIENb,
MOJIEJIUPOBAHUE.

®uznka: MaTepusi, MUKPOMHpP, MAaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, M3OTOIHI,
pPaaroaKTUBHOCTh, MOJIEKYJIA, YHEPTETHUYECKUI1 YPOBEHB, BELIECTBO, TENO, OOBEM, arperaTHOE COCTOSTHHE
BEIIEeCTBA, UICAJbHBIN ra3, GU3NIECKHe BEIMUNHBI, EANHUIBI U3MEPEHNS, CKOPOCTh, SJHEPTHS, Macca.

Buonorusi: xierka, opraHu3m, dKocucrema, ouocdepa, MeTaboOIN3M, MAaKpPO- U MHUKPOIJIEMEHTEI,
OeNKH, KHUPHI, YIIEBOAbI, HYKJIEHHOBBIE KUCIOTHI, ()epMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK
SHEPTUH B IKOCHCTEMAX.

I'eorpadusi: MHHEpANbL, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLUTHBO, PECYPCHI.

TexHomorus: XWUMHYECKas MPOMBIIUIEHHOCTh, METAJUIyprHsl, CTPOUTENbHBIE MaTepHabl,
CEJIbCKOXO035IIICTBEHHOE MIPOU3BOJICTRO, MUIIEBAs MIPOMBIIIEHHOCTb, (hapmaneBTHYECKas



MMPOMBIIIIJICHHOCTh, IPOU3BOJACTBO KOCMCTHYCCKHUX IMPLCIApaTOB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMUMUWHN HA YTJIYBJIEHHOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B COOTBETCTBHU € CHCTEMHO-IESTEILHOCTHBIM MOJX0A0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHHS TpeaMera «XHMHUS» Ha ypOBHE CpEIHEro oOmero oO0pa3oBaHHs BBIICICHBI CIICAYIOLINE
COCTaBJIAIONINE: OCO3HAHUE OOYYAIOMIMMHCS POCCUICKOW TPa)KIaHCKOW WICHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPE/ICIICHHIO; HATMYUE MOTUBALIUH K 00Y4EHHIO; TOTOBHOCTh
U CIIOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBAThCS MPUHATHIMH B OOILNECTBE MpaBWIAMH M HOPMaMHU
NOBEJICHHS; HAJTMYKME MTPABOCO3HAHMS, SKOJIOTHUYECKOM KYJIBTYPBI; CHIOCOOHOCTh CTABUTh LIS M CTPOHUTH
YKM3HCHHBIC TTaHBI.

JIMYHOCTHBIC PE3yJbTaThl OCBOCHUS MpeaMeTa «XHMUs» OTPaXatroT cHOPMHPOBAHHOCTH OIBITA
NO3HABATCNIBHOM M NPAaKTHYECKOW JAEATEIBHOCTH OOYYaloIIMXCs B MPOIECCe  peanu3aliu
00pa30BaTeIbHON IESITEILHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMHs» OTPakaloT c(HOPMHUPOBAHHOCTH OIMBITA
NO3HABATCNIBHOM M MPAKTHYECKOW JEATEIBHOCTH OOYYaloIIMXCs B MPOIECCe  peanu3aliu
00pa3oBaTeIbHON IESTEIILHOCTH, B TOM YHCIIC B YaCTHU:

1) rpasknaHCKOro BOCIMTAHUS!

0CO3HaHMUS 00YHYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MTPaB M 0053aHHOCTEH, yBaXKCHHUS K 3aKOHY H
HPaBONOPSIKY;

IPE/ICTABICHHS O COLMAIBHBIX HOPMAX U NMPaBUIIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJIJIGKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH AEATEIBHOCTH IIPH CO31aHUU YUEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX ¥ IO3HABATEIBHBIX 33/1a4, BBIIOJIHEHUH XUMHYECKUX YKCIIEPIMEHTOB;

CIIOCOOHOCTH TIOHUMATh W NPHHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI IPYTHX IpU
aHaJIM3e Pa3INYHBIX BUIOB YU€OHOU ESATENEHOCTH;

2) NaTPHMOTUYECKOI0 BOCIIUTAHMSA:

[ICHHOCTHOT'O OTHOLICHUSI K ICTOPHYECKOMY ¥ HAy9HOMY HACJICNIO OTEYeCTBEHHOH XUMHU;

YBaXEHHUsI K TPOLECCY TBOpPUYECTBA B OOJIACTH TEOPHU M TPAKTUYECKOTO NPHIOKEHHS XUMHH,
OCO3HAHMSI TOTO, YTO JAHHBIE HAayKH €CTh pPEe3yJbTaT JUINTEIbHBIX HAONIOJCHUH, KPOIIOTIMBBIX
IKCTIEPUMEHTAITBHBIX TOMCKOB, TIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCca M T03HABATEIbHBIX MOTHBOB B IOJYYSHHH U IMOCIEAYIONIEM aHaln3e MH(OPMAIMH O
HEePEIOBBIX JOCTHKEHHSX COBPEMEHHOI 0T€UeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOT'O CO3HAHMSI, STHYECKOTO OBE/ICHNS;

CIIOCOOHOCTH OLICHWBATh CHUTYAllMW, CBS3aHHBIE C XHMHYECKHMH SBICHUSMH, W TPUHAMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE IMOBEACHHE U TIOCTYITKM CBOMX TOBAPHIIIEH C MO3UIMI HPAaBCTBEHHBIX
Y TIPABOBBIX HOPM U € YIETOM OCO3HAHHMS TTOCIIEICTBUIA TIOCTYIIKOB;

4) popMHpOBaHMS KYJIbTYPbI 310POBbSI:

MOHUMaHUs IEHHOCTEH 3/I0pOBOTo M 6e30macHoro 0opasa KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PHU3HUECKOMY U IICHXUIECKOMY 3I0POBBIO;

COOJIFOICHUST TIpaBUJI 0€30IaCHOI0 OOpAIlleHUs C BEIIECTBAMHU B OBITY, IMOBCEIHEBHOM KHU3HH, B
TPYIOBOH IE€ATEIBHOCTH;

IMOHMMAaHUA HEHHOCTU INPaBHUJI MHAWBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 0e301acHoro IIOBCACHUA B
CUTYyalMSIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJEH;

OCO3HAHUS TIOCIEACTBUI U HETIPUATHS BPEIHBIX MPUBbIUEK (YIOTPEOIEHHS aIKOTOIs, HAPKOTHUKOB,
KypeHus);

5) TpynoBoro BocnuTaHus:



KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B yUeOHO-HUCCIIEIOBATENbCKOM JESITENbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPYECKON U IPYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEILICHUU MPAKTUYECKUX 3a7a4 COLUAIBLHON HAIPaBICHHOCTH (B
paMKax CBOEro Kjacca, HIKOJbI);

MHTEepeca K MPaKTHUYECKOMY H3YyYEHHIO MpoQecCchuil pa3inuyHoOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBa)XEHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYyAOBOM AeSTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY WHIMBUAYaJIBHOH TpaeKTOpuu oOpa3oBaHus, OymyIei
npodeccu M pealn3alid COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMHHU, MHTEPECOB M MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHUECKH LIEJIECO00Pa3HOT0 OTHOLIEHUS K IPUPOE KaK HCTOYHUKY CYLICCTBOBAHUS KU3HH Ha
3emure;

NOHUMAaHUsl TJI00aJBHOTO XapakTepa SKOJIOTHYECKHX TNPOOJIEeM, BIHUSIHHUS JKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOMN CPEIbL;

0CO3HAaHMSI HEOOXOAMMOCTH WCIONb30BaHHUA JOCTHKCHWH XUMHW JUIS pEIICHHUs BOMPOCOB
paIOHAIBHOTO MPUPOIOTIOIH30BAHHNS;

AKTUBHOT'O HENPUSTUS ACUCTBUM, MPUHOCALIMX BPEI OKPYKAIOIIEH NMPUPOJHON cpele, yMEHHUs
MPOTHO3MPOBATh HEOJIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JIeHCTBUH U
MpeI0TBpaIIaTh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTHUYECKOTO MBIIIIEHHS, SKOJIOTHIECKON KyJIbTYpBI, ONBITA JEATEILHOCTH
9KOJIOTUYECKOW  HAINPAaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCSI MMM B  IIO3HABATEIBHOM,
KOMMYHHMKAaTUBHOH U COLIMAIBHOM MPAKTHKE, CIIOCOOHOCTH ¥ YMEHHSI aKTUBHO MIPOTUBOCTOSITH HACOIOTUI
xemoooun;

7) 1eHHOCTH HAYYHOI'0 IO3HAHUSL:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHON
MIPAKTHKHY;

NOHUMAaHUs cneun(uKy XMMUHM KaK HayKH, OCO3HaHMA €€ poir B (JOPMUPOBAHUN PALUOHAIBHOTO
HAY4YHOTO MBILUICHHS, CO3/IaHUM LEIOCTHOIO IMPEICTaBICHUS 00 OKpY’KaloIleM MHUpPE KaKk O €JUHCTBE
NPUPOAbI M YeJIOBEKa, B MO3HAHWM IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJieM COXpaHEHUs
MIPUPOJTHOTO PaBHOBECHS;

yOexxn€HHOCTH B 0CO0OWM 3HAYMMOCTHM XUMHHM [UIi COBPEMEHHOW IMBWJIM3aLUU: B €€
TYMaHHCTHUYECKOW HANpPaBICHHOCTH M Ba)KHOM POJIM B CO3JaHUU HOBOW 0a3bl MaTepHabHON KYJIbTYPHI, B
pelIeHNN TI00abHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHsI YEJIOBEYECTBA — CHIPHEBON, 3HEPreTHYECKOH,
MUILIEBONH M HKOJOIMYECKOM 0€30MacHOCTH, B Pa3sBUTUU MEIULMHBI, 00ECIIEYEHNH YCJIOBHH YCIICIIHOTO
TPyZa ¥ SKOJIOTHYECKH KOM(OPTHON JKU3HHU KaXKAOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW IPAMOTHOCTH: TIOHUMaHUs CYIIIHOCTH METO/IOB MO3HAHMS, HCIIOJIB3YEMBIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh IOJIydaeMble 3HAHMS IJISl aHajdu3a U OOBSICHEHUS
SBJICHUH OKPY)KAIOLIEr0 MHpa W TNPOUCXONAIIMX B HEM HM3MEHEHHMH, YMEHHsS [elaTh OOOCHOBaHHBIC
3aKIIIOUYEHUs] Ha OCHOBE HAyYHBIX (PAKTOB M HMMEIOIIUXCS JaHHBIX C IETbI0 MONyYeHHsT JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUE 3HAHUS JUIs PEIIeHHs MpodlieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

WHTEpeca K MO3HAHUIO, HCCIIeI0BATENILCKON e TENFHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpPa30BaHMIO, K AKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KU3HEHHBIMH MTOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TPYy/ia B pa3IMYHbIX cdepax npodeccrHoHambHOH IesITeTbHOCTH.

METANPEJIMETHBIE PE3YJIBTATbBI



MertamnpeameTHbie pe3ylbTaThl OCBOCHHUS MPOTPaMMBbl IO XMMUU Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHHs BKIIOYAIOT:

3HaYMMble Ui (OpPMHUpPOBAaHUS  MHUPOBO33pEHUST  OOy4arOmMXCS  MEKIUCUUILTUHAPHEIE
(MexnpenMeTHbIE) OOLICHAYYHBIE MOHSATHSA, OTPaKAalOIIME LEJIOCTHOCTh HAYYHOH KapTUHBI MHUpa H
cnenn(uKy METOIOB MMO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPTHs,
ABJICHUE, TIPOLECC, CHCTeMa, HAay4HBIH (aKT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclefoBanne, HabIroIeHNe, U3MEPEHKE, SKCIIEPUMEHT U APYTHE);

YHHUBEpCalbHble Y4eOHble MACHCTBHA (MIO3HABaTeNbHBIE, KOMMYHUKATHBHBIC, PETYJSTHUBHBIC),
obecnieunBatonire (popMupoBanue (yHKIMOHAIBHOW TPaMOTHOCTH M COLUUAIBHOM KOMIIETCHLIUH

o0yJaronuxcs;

CIIOCOOHOCTH 00y4aromxcst HCIIOTh30BaTh OCBOCHHBIC MEXKIUCIUTUTHHAPHEIE,
MHUPOBO33PCHUYCCKHE 3HAHHMS M YHHUBEPCAIbHbIC yucOHBbIC JACUCTBHS B MO3HABATEILHOW W COIHATBHOM
MPaKTHKE.

MCTaHpeHMCTHHe PE3YJIbTAaThI OTpaxaroT OBJIAJACHUC YHUBCPCAJIbHBIMHA y‘Ie6HI>IMI/I
MMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICHCTBUSIMU.

Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE TeiicTBUS

1) 6a3oBble JIOrMUYeCKHe JIelicTBUS:

CaMOCTOSTEILHO (hOPMYJIUPOBAThH M aKTYaJIM3UPOBATH POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OTIPENIETIATh LU NeATeIbHOCTH, 3a7aBas mapaMeTphl U KPUTEPUU UX OCTHKCHUS, COOTHOCUTH
Pe3yIBTaThI ICATENHHOCTH C TIOCTABICHHBIMH TEJSIMU;

WCTIONB30BaTh MPU OCBOCHUH 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIIEIATh XapaKTepPHbBIE
MIPU3HAKHU TOHITHHA M yCTaHABJIMBATh UX B3aWMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOUIUE MOHSITHS IS
00BSCHEHHS OTEIBHBIX (DAKTOB U SBICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KITAaCCU(UKAIIMU BEIIECTB ¥ XUMHUECKUX PEaKITHii;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBSI3U MEXKY U3yUYaeMBbIMU SIBJICHUSIMU;

CTPOUTHh JIOTHUECKUE PACCYXIeHHUS (MHIyKTHUBHBIE, NCTyKTHUBHBIC, IO AHAIOTHHU), BBIABISATH
3aKOHOMEPHOCTA W TPOTHBOPEUHS B PACCMAaTPUBAEMBIX SBIEHHUSIX, (OPMYITHUPOBATH BBIBOIABI U
3aKJTFOYEHUS;

MIPUMEHATH B MPOIECCE MMO3HAHUS HCIIOb3yeMble B XUMUHU CHMBOJIHUYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBLIBATE MOJIENFHBIC TPEACTABICHHSI — XMMUYECKHI 3HaK (CHMBOJI) 3JEMEHTa, XUMHUYECKas
(dhopMyna, ypaBHEHHE XUMHUECKOI peakluy — MPY PElIeHNH YIeOHBIX MO3HABATEIHHBIX M MPAKTUIECKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJENbHBIC NPEICTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMHIECKHUX PEaKIni.

2) 6a3oBbIe HCCIEI0BATEILCKUE eiCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO ITO3HAHWSI BEIIECTB U XUMHUYECKUX PEAKITHIA;

(hopMymTUpOBaTh IENU U 33/1a4l UCCIEIOBAHMS, UCIIOIH30BATh ITOCTABIEHHBIE M CAMOCTOSATEIBHO
c(hopMyIMpoBaHHBIE BOMPOCH B KadecTBe WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOpPMUPOBaHUS
TUTIOTE3HI 110 MPOBEPKE MPABUIHHOCTH BBICKA3BIBAEMBIX CYKICHHIA,

BJIaACTh HaBbIKaMH CaMOCTOATECIIBHOI'O IIJIAaHUPOBAHUA u IMPOBCACHUA YUCHUYCCKUX
SKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMSI HAONIOAaTh 3a XOJOM TMpOIecca, CaMOCTOSTEILHO
MIPOrHO3UPOBATh €0 Pe3yNbTaT, POPMYIHPOBATH 000OIIEHHS U BBIBOIbI OTHOCHUTEILHO JOCTOBEPHOCTH
PE3YIbTATOB UCCIIEAOBAHMS, COCTABIIATHL OOOCHOBAHHBIN OTUYET O MIPOJICTAHHON padoTe;

MpHOOpEeTaTh OMBIT YUYEHHYECKON HCCIEIOBATEILCKOW M TPOEKTHOM NEeSTeNbHOCTH, MPOSABISATH
CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY METOJOB PCHICHUA IPAKTUYCCKUX 3ajad,
MMPUMCHCHUIO PA3JINYHBIX METOAO0B ITIO3HAHMA.

3) padoTa ¢ undopmanmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HUCTOYHMKAX WH(opManuu (HaydyHO-TIOMYJISApHAs JIHTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE MTOCOOWs, pecypchl MHTepHETa), aHATM3UPOBAaTh HH(POPMAIIHIO



pa3NUuHBIX BUIOB W (OpM TpEICTaBICHMS, KPUTUYECKH OLECHHMBATh €€ JOCTOBEPHOCTh H
HETIPOTUBOPEYHBOCTD;

(GopMyIHpOBaTh 3aMPOCHl ¥ MPUMEHSTH Pa3IHYHbIC METObI MPU MOUCKE M 0TOOpEe MH(DOPMALINH,
HEOOXOIMMOI IS BBITIOJTHEHHUS YUSOHBIX 33/1a4 ONPEICIEHHOTO TUTIA;

npuoOpeTaTb ONBIT  MCHOJNB30BaHUS MH()OPMAIMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJOTHH U
Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSTEIBHO BBIOMPATh ONTUMAIIBHYIO (hOPMY NpeICTaBICHUS MH(DOPMAIHHK (CXEMBI, TPadUKH,
JIMarpaMMbl, TaOJIUIIbI, PUCYHKH U APYTHUE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KaYeCTBE CPEJICTBA MPH PabdOTEe ¢ XMMHUUYCSCKOH MH(OpMaILUen:
OPUMEHITh MEKIpEeIMETHbIe ((U3MYECKUe M MaTeMaTHYecKHe) 3HAKW U CHMBOJBIL, (HOPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYDPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMUCCKHUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBbHLIC y‘leﬁﬂble HeﬁCTBHH:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMbI B XOJIE IUAIOTa W/WUJIH JUCKYCCHUH,
BBICKA3bIBaTh UeH, (POPMYITUPOBATH CBOU MPEUIOKEHUSI OTHOCHTEIHHO BBITTOIHEHHS TIPEII0KEHHON
3a/1a4m;

BBICTYIIaThb C TMpPE3€HTAalHUed pe3yJbTaTOB MO3HABATEIbHON JI€ITENIBHOCTH, TOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU NP BBINOJIHEHHUH XUMHYECKOTO 3KCIEPUMEHTA,
MPAKTHYECKON pabOTHI MO0 UCCIICIOBAHUIO CBOWCTB U3yYaeMbIX BEIIECTB, pealn3ally yueOHOTO MPOEKTa,
1 (OPMYJIMPOBATh BHIBOJIBI IO PE3YJIbTaTaM IMPOBEAEHHBIX UCCIICAOBAHUIN YyTEM COTJIACOBAHMS MTO3UIIUH
B X07Ic 00CYXJIeHUS 1 OOMEHA MHEHUSMU.

PerJIﬂTI/lBHbIe YHUBEpPCAJIBHBIC y'{eﬁmﬂe IleﬁCTBHH:

CaMOCTOATEIBHO IUIAHUPOBATh U OCYIECTBIIATH CBOIO ITO3HABATENIBHYIO AESTEIBHOCTD, ONPEAess
e€ 1leNu ¥ 331a4K, KOHTPOJIMPOBATh U IO Mepe He0OX0AMMOCTH KOPPEKTUPOBATH MTPe IaraeMblil aITOPUTM
JIEHCTBUI MTPH BBHIITOJTHEHWU YUEOHBIX M HCCIIEA0BATEIbCKHUX 3a/1a4, BBIOMpaTh HanOosee 3pPpeKTUBHBIN
CIOCO0 MX PElIeHHUs C YYETOM MOJTyYeHHsT HOBBIX 3HaHUH O BENIECTBAX U XMMUYECKUX PEaKIIUsIX;

OCYILIECTBIISITH CAMOKOHTPOJIb I€ATEILHOCTH HA OCHOBE CaMOaHajIM3a U CaMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATBI

IIpeameTHBIE pe3yabTaThl OCBOEHHS NMPOrPaMMBbl 110 XMMHU Ha YIIIyOJIEHHOM YpOBHE Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHusl BKIOYAIOT CIeUU(UUECKUE JUI yIeOHOro npeaMeTa « XUMUs HaydHbIe
3HaHUS, YMEHHUS U CIIOCOOBI 1eHCTBUI IO OCBOEHMIO, HHTEPIPETALUHN U NPEOOPa30BaHUIO 3HAHUM, BUIbI
JESITEIbHOCTH 110 TTOJyYEHHIO HOBOTO 3HAHUS M IPUMEHEHUIO 3HAHUH B Pa3JINUHBIX YU€OHBIX CHUTYalLUsIX,
a TaKXKe B peasibHBIX )KU3HEHHBIX CUTYALUSIX, CBA3aHHBIX C XUMHUEH. B mporpaMme 1mo XuMum npeaMeTHbIe
pe3yabTaThl IPEJCTABICHBI IO TOJjaM U3Y4EHUSI.

10 KJIACC

HpeZ[MCTHLIe PE3yabTaThl OCBOCHUS KypcCa <<OpFaHI/I‘leCKaH XUMUSA» OTPAKAKOT:

C(l)OpMI/IpOBaHHOCTL Hpe[{CTaBJ’IeHHﬁI O MECTC M 3HA4YCHHHU OpFaHHqCCKOﬁ XUMHH B CHCTEMC
CCTCCTBCHHBIX HAYK U eé pojin B obecrieueHUn yCTOI\/JI‘II/IBOFO Pa3BUTHUA YCJIOBCUCCTBA B pCHICHUN npo6neM
3KOJ'IOFPI‘ICCKOI>1, BHCPFGTI/I‘ICCKOI\/'I n HI/IH.[GBOﬁ 663OHaCHOCTI/I, B Pa3BUTUH MCIOUIIANHBI, CO3AaHUHU HOBBIX
MaTcepuaioB, HOBbIX HCTOYHHMKOB JSHCPIUU, B o0ecreyeHuH pallMOHAJIBHOTO TMPUPOAOIIOJIb30BaAHUA, B



(opMHPOBaHINH MUPOBO33PEHHS W OOIIEH KyJIbTyphl YEJIOBEKa, a TAaKXKe HKOJIOTHUECKH 0OOCHOBAHHOTO
OTHOIIECHHUS K CBOEMY 3/I0POBBIO U IPUPOIHON Cpere;

BJIaJICHHE CHCTEMOH XMMHUYECKHX 3HAHH, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE MOHATUSI —
XMUMHUUYECKHH DJIEMEHT, aTOM, SIIPO M AJIEKTPOHHAst 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIN, OCHOBHOE
1 BO30YXIEHHOE COCTOSIHUSI aTOMa, TMOpHIU3aIMA aTOMHBIX OopOuTaneil, MoH, MOJIeKyJja, BAJICHTHOCTb,
3NEKTPOOTPHLIATEIBLHOCT, CTENICHh OKUCICHHS, XMMUIECKasi CBsI3b, MOJb, MOJISIpHAsE Macca, MOJISIPHBIN
00BEM, yTIIepOAHBIN CKeNeT, PyHKIHOHATbHAS TPYIIa, paAUKal, CTPYKTYpHbIe (hopMyIbl (pa3BEpHYTHIE,
COKpaIlEHHbIE, CKeJIeTHBIE ), U30MEPHS CTPYKTYPHAs U TPOCTPAHCTBEHHAs (T€OMETpUIECcKasi, ONTHYECKas),
W30MEpbI, TOMOJIOTUYECKUH PSJl, TOMOJIOTH, YIIIEBOIOPOIBI, KUCIOPO- ¥ a30TCOepIKAINe OPraHNnIeCKHe
COCIIMHEHHsI, MOHOMEp, MOJHMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEAMHEHHS; TEOPHH,
3akoHbI (mepuognueckuii 3akoH [I. V. MenneneeBa, Teopusi CTpOEHHSI OpraHHYECKUX BemectB A. M.
BytnepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB, 3aKOH COXPAaHCHHS WM TPEBpAIlEHHs SHEPTHH ITIpH
XUMHAYECKHX PEAKIHsIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHUS,
JieKalle B OCHOBE MOHUMAaHUS IPUUYMHHOCTA M CUCTEMHOCTH XMMUYECKUX SIBJICHUIL; MIPEICTaBICHUS O
MEXaHU3MaX XWMHUCCKUX PEakUuil, TEPMOJUHAMUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTAX HX
MPOTEKaHUs, 0 B3AMMHOM BIIMSIHUM aTOMOB M TPYIIIT aTOMOB B MOJIEKYJaX (MHIYKTUBHBIH 1 ME30MEPHBIH
a¢pdekrol, opueHtantel | u |l poga); pakromoruveckue CBeIEHUS O CBOWCTBAX, COCTAaBE, MOIYYCHUU U
0e30MacHOM HCTIOJIb30BaHUN BaKHEHUIITNX OPraHUYEeCKUX BEIICCTB B OBITY M MPAKTUIECKOH JACATEIILHOCTH
YyeloBeKa, OOIMX HayYHBIX NPUHIMINAX XHUMHAYECKOTO NpPOHM3BOACTBA (Ha MpUMeEpe NPOU3BOACTBA
MeTaHoJIa, nepepaboTKu He(TH);

Cc(OPMHUPOBAHHOCTh YMEHUI: BBISABIATH XapaKTepHbIC NMpPU3HAKM MOHSATHI, YCTaHABIUBATH WX
B3aMMOCBSI3b, MCIIOJB30BaTh COOTBETCTBYIOIINE TTOHATHS IPH OIMCAHUH COCTaBa, CTPOSHUS U CBOMCTB
OpPraHUYECKUX COCTUHEHUMH;

c(hopMHUPOBaHHOCTh YMEHUH:

UCIIONIb30BaTh XWMHYECKYI0O CHMBOJIMKY /IS COCTAaBICHUSI MOJEKYISIPHBIX M CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYIT OPTaHUIECKHUX BEIECTB;

COCTaBJIATh YpPAaBHEHHUS XHMHYECKHX DPEAKIMH M PACKPhIBaTh HMX CYIIHOCTB: OKHCIHUTEIHHO-
BOCCTAHOBHUTEJBHBIX PEaKIUI OCPEICTBOM COCTABIICHHUS AIEKTPOHHOTO OaaHca STHX PEaKIHid, peaKIit
MOHHOT'O OOMEHa IMyTEM COCTABIICHHUS UX MOJHBIX ¥ COKPALIEHHBIX HOHHBIX YPaBHEHUIA;

M3TOTABJIMBATH MOJEIH MOJIEKYJ OPTaHWYECKHX BELIECTB JUIS WUIFOCTPAIMU MX XUMHYECKOTO U
HPOCTPAHCTBEHHOTO CTPOCHHS;

Cc(OPMHUPOBAHHOCTH YMEHHIA: yCTaHABIUBATH IIPHHA/IICKHOCT H3yYSHHBIX OPraHMYECKUX BEIIECTB
[0 MX COCTaBy M CTPOCHHUIO K ONpPENeIEHHOMY KIIAacCy/TpyIIe COeIUHEHHH, JaBaTh UM HAa3BaHUS IO
cuctemarndeckor HomeHknatype (IUPAC) m mpuBOIWTH TpHUBHAIBHBIE HA3BaHUS [UIS OTACIBHBIX
NpE/ICTaBUTENEH OpPraHNYeCKNX BEIECTB (ITUIICH, alleTHIICH, TOIYOJ, TIIMIEPHH, STHICHTIIMKOIb, (PEHOI,
dopmManberu, aneTanpAeruia, aueToH, MypaBbUHAs KHCIIOTa, YKCyCHas KHCIOTa, CTEapHHOBas,
OJICWHOBAsI, MAILMUTHHOBAS! KMCJIOTHI, TJIMIVH, AJJAHWH, MaJIbT03a, PPYKTO3a, AHHJIMH, IUBHHIII, U30TIPEH,
XJIOPOTIPEH, CTHPOJI U APYTHUE);

C(OPMHUPOBAHHOCTh YMEHUS ONPENENIATh BHJ XUMUYECKOH CBSI3H B OPraHUYECKUX COCIMHEHUSIX
(xoBaJIeHTHAs U HOHHASI CBSI3b, G- U T-CBSI3b, BOJIOPOIHAS CBSI3b);

c(OpPMHUPOBAHHOCTHh YMEHUSI IPUMEHSITh TIOJIOKEHUSI TEOPUH CTPOCHHS OPraHUYECKUX BEIIECTB A.
M. ByTnepoBa juist 00bsSICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBA M CTPOCHMUSI,;

c(OpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (pHU3MYeCKHEe W XUMHUYECKHE
CBOWCTBA THIMYHBIX TMPEJCTABUTENCH pa3IMYHBIX KIACCOB OPraHWYECKUX BENIECTB: aJIKaHOB,
[UKJIOATKAHOB, AJIKCHOB, AJIKAJMEHOB, aJJKHHOB, QPOMaTHUECKUX YTIIEBOJIOPOJIOB, CITUPTOB, aJbJIETUIOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, MPOCTBIX H CIOXHBIX A()UPOB, KUPOB, HUTPOCOSAWHEHHNA W aMUHOB,
aMHHOKHCIIOT, OEITKOB, YTIIEBOJI0B (MOHO-, TU- ¥ TIOJIMCAXaPHJIOB), MILTFOCTPHUPOBATH TCHETHUECKYIO CBSI3b
MEXy HUMH YPaBHEHHSMHU COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUI C MCIOIB30BAHUEM CTPYKTYPHBIX

dopmyur;



c(hOpMUPOBAHHOCTh YMECHHS TIOJATBEPXkIAATh HAa KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTH
PEaKIMOHHOM CIIOCOOHOCTH OPTraHUYEeCKUX COEAMHEHHUI OT KPATHOCTH U TUIIa KOBAaJCHTHOH CBS3H (G- U TT-
CBSI3H), B3aUMHOTO BJIUSTHHSI aTOMOB U TPYIII aTOMOB B MOJICKYJIaX;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKH YTIICBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOAHBIA Ta3, Yroib), CIHOCOOBI €ro mnepepaboTKH W MPAaKTUYEeCKOE MPUMEHEHHE MPOIYyKTOB
nepepadboTKy;

c(OpMHPOBAHHOCTH BIIAJACHUS CUCTEMOW 3HAHWU O €CTECTBEHHO-HAYYHBIX METOAaX MO3HAHUS —
HaOJIIONEHNH, W3MEPEHUH, MOJCIUPOBAHUH, OKCIEPHUMEHTE (pealbHOM M MBICIIEHHOM) W YMEHUS
MPUMEHSITh 3TH 3HAHUS;

c(OpMHPOBAHHOCTh YMEHHS NPUMEHSATH OCHOBHBIC OIEPAllMH MBICIUTEIBHON AEATEILHOCTH —
aHaJ3 ¥ CUHTE3, CpaBHEeHHUE, 0000IIeHIe, CUCTEMATHU3AIHIO, BBISIBIICHHE IPUIHMHHO-CIICACTBEHHBIX CBA3EH
— JUISI U3yUYCHUSI CBOMCTB BEIICCTB U XUMHUYECKUX PEAKIIHUI;

c(hOpMUPOBAHHOCTh YMECHHI: BBISBIATH B3aUMOCBSI3b XUMHUYCCKHX 3HAHUW C TIOHATUSAMHU U
NpPEACTABICHUSIMA JPYTUX €CTECTBEHHO-HAYYHBIX MPEeIMETOB sl Oojiee OCO3HAHHOTO MOHHUMAaHUS
CYIIIHOCTH MaTEPUAIILHOTO €IMHCTBA MHPA, UCIIOIb30BaTh CUCTEMHBIE 3HAHUS 10 OPraHUYECKON XUMUHU
IUTsE OOBSCHEHHS ¥ IPOTHO3UPOBAHUS SABJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MTPUPOAY;

c(OpMHUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYETHI N0 XUMHYECKHM (OpPMYyJlaM U YypaBHEHHSIM
XMMHUYECKUX PEaKIHH C HMCIOJb30BaHWEM (HU3NUECKHX BeNWYHMH (Macca, 0OBEM Ta30B, KOJIHYECTBO
BEIIECTBA), XAPAKTEPU3YIOUIMX BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: PacuéThl IO HAXOXKICHUIO
XUMHUYECKOW OPMYJIIBI BELIECTBA MO0 U3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHX 3JIEMEHTOB, MTPOAYKTaM
CTOpaHHs, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHHWH: TIPOTHO3UPOBATh, AHAIM3UPOBATh W OIEHUBATh C TIO3HUIUN
AKOJIOTHYECKOW O€30MacHOCTH TMOCTENCTBUS OBITOBOM W MPOWM3BOJCTBEHHOHN MEATEIFHOCTH UYEIOBEKa,
CBSI3aHHOHN C TepepaboTKOW BEIIeCTB, MCIOIH30BATh MOJTYUYCHHBIE 3HAHUS UIA TMPUHSATHS TPAMOTHBIX
pelIeHunit mpo0IeM B CUTYAIUIX, CBI3aHHBIX C XUMHUEIH;

c(hOpMHUPOBaHHOCTh yMEHHH: CaAMOCTOSTENHFHO IUIAHUPOBATH W TPOBOAHUTH XHUMHYECKUN
OKCMIEPUMEHT (IIOJIyYeHHE W W3YyYEeHHE CBOWCTB OPTaHWYECKHX BEIIECTB, KAUYeCTBEHHBIE pPEAKINU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOICPXKAILIMX OpPraHMYECKUX BELIECTB, PEIICHHE
SKCMEPUMEHTANIBHBIX 3a/lad IO PACIO3HABAHUIO OPraHWMYECKUX BEIIECTB) C COONIOJICHWEM MPaBHI
Oe3omacHOr0 OOpalieHus C BeIIeCTBAMHU W JabOpaTOpHBIM 00OpyIOBaHHEM, (OPMYIUPOBAThH IIEIh
WCCIIEJIOBAHUS, TPEACTABIATh B PAa3NUYHONW (opMe pe3ylnbTaThl 3KCIEPUMEHTa, aHAJIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTb;

c(hopMHUPOBaHHOCTh YMEHUH:

cOOJFOaTh TpaBWJIa DKOJIOTUYECKH I[EJIeCOOOPa3HOTO TIOBEAEHUS B OBITY H  TPYIOBOH
JIEATEIIbHOCTHU B LIEJIAX COXPAHEHUS CBOETO 3J0POBBS, OKPYKAIOLIEH IPUPOIHOM CPEllbl U TOCTIDKEHHUS €€
YCTOMUYMBOI'O Pa3BUTHSI,

OCO3HABaTh OMNACHOCTb TOKCHYECKOTO JEUCTBUSL Ha JKHUBBIE OPraHU3MBl OINPEICIEHHBIX
OpraHWYECKUX BEIIECTB, MOHUMAs cMbIc nokazarens [IIK;

aHAIM3UPOBATH 11eNIeCO00Pa3HOCTh MPUMEHEHHSI OPTaHUYECKIX BEIIECTB B TIPOMBIIIIIEHHOCTH U B
OBITY C TOYKHM 3PEHHSI COOTHOIICHUS PUCK-TIOJNB3a;

c(hOpMHUPOBAHHOCTh YMEHHIT: OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOMCK XMMHYECKON HH(pOpMAaIUu
B Pa3NIMYHBIX MCTOYHMKAX (HaydHas W ydyeOHO-Hay4Has JIMTepaTypa, CPeliCTBa MaccoBoW MH(opMaImy,
WuTepHer M Jpyrue), KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYIO MH(POPMAIIUIO, IepepadarbiBath €€ u
MCII0JIb30BaTh B COOTBETCTBHHM C TIOCTABJICHHOHN y4eOHOH 3aauei.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHnIeckas XUMHS» OTPaKAIOT:

c(hOpMHPOBAHHOCTh TMPEJCTABICHUH: O MaTepHaJbHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTSIX W
II03HABAEMOCTH SIBJIEHUH IPUPOJIBI, O MECTE U 3HAYEHUU XUMUHU B CUCTEME ECTECTBEHHBIX HAYK U €€ poJIn
B 00ECIICYCHIH YCTOMIMBOTO Pa3BUTHS, B PEIICHUH ITPOOJIEM KOJIOTHUECKOHN, YHEPTreTHIECKON 1 TTUIIICBOM
0e30MmacHOCTH, B Pa3BUTHH MEAMILMHBI, CO3JJaHIUHM HOBBIX MAaTepHAJIOB, HOBBIX MCTOYHHKOB DHEPIHH, B



00eCreyeHn: palroOHaIbHOTO MPUPOAONONb30BaHNs, B (OPMUPOBAHUM MHUPOBO33PEHHS W OOIIEH
KyJIBTYPbl YEIOBEKa, a TaKKe HSKOJOTHYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3HO0POBBIO H
MIPUPOJHON CpelIe;

BJIaJICHHE CHUCTEMOH XMMHUYECKHX 3HAHHM, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE MOHATHUSI —
XMMHUYECKHI 3JIEMEHT, aTOM, PO aToMa, M30TOIIbI, JICKTPOHHAs 000JI0YKa aToma, S-, P-, 0-aTOMHBIC
opOUTaIN, OCHOBHOE W BO30YXKIEHHOE COCTOSIHUSI aToMa, THOpHUAM3auusi aTOMHBIX OpOHUTaned, WOH,
MOJIEKYJ1a, BaJCHTHOCTb, O3JCKTPOOTPULATENBFHOCTh, CTENECHb OKUCIEHHS, XHUMHUYECKas CBSI3b
(xoBasnieHTHast, MOHHASL, METAIUECKasl, BONOPOIHAS), KpHUCTAIUIMYECKas pelIéTKa, XAMHUECKasl peaKus,
pacTBOp, SIEKTPONUTHI, HEJEKTPOIMUTHI, IEKTPOJIUTHYECKAsT IUCCOLMALMS, CTENeHb IHCCOLUAIINY,
BOJIOPOJHBIN TIOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOH A(PQEKT XUMUYECKOH peaxiuy,
CKOpPOCTh XMMHUYECKOW PEaKIni, XHMHUUECKOE PABHOBECHE; TECOPHUHU U 3aKOHBI (TEOPHUS AIIEKTPOIIUTHYECKON
Jucconuanuy, nepuonndeckuil 3akon .M. MenzaeneeBa, 3aKOH COXpaHEHMsS MAacchl BEILECTB, 3aKOH
COXpaHEHHs U MPEBPAIIECHHUS SHEPTUN TP XUMHUECKUX PEaKIHUIX, 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB,
3aKOH JICHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XMMUH, MUPOBO33PEHUECKUE 3HAHNS,
JeKallie B OCHOBE MOHMMAaHHS NPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX SIBJICHHUI;, COBpEMEHHBIE
MIPEJICTaBJIECHHUS O CTPOSHUH BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSX;
NpPEACTABICHUSI O MEXaHM3MaxX XHMHYECKUX peaK[Hi, TEePMOAWHAMUYECKUX M KHUHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHUS, 0 XUMHUYECKOM DPaBHOBECHH, PacTBOpaxX M JIUCIEPCHBIX CHCTEMaXx;
(akToNorNYecKue CBEJCHUS O CBOMCTBAaX, COCTaBe, IOJyYEHHH U O€30MacHOM HCIOJIb30BaHUH
BRKHEHIIINX HEOPTAaHMUECKUX BEIIECTB B OBITY M MPAKTUYECKOH ACATEIFHOCTH YEJIOBEKA, OOLIMX HAYTHBIX
NPUHIMIIAX XUMHUYECKOTO IPOU3BOACTBA;

c(OPMHUPOBAHHOCTh YMEHHUH: BBIABISTH XapaKTEpHbIC NPU3HAKH HOHSATHH, yCTaHABIMBATh HX
B3aUMOCBSI3b, UCI0Ib30BaTh COOTBETCTBYIOIINE MOHATHS IPU ONMCAHUN HEOPTaHUYECKHX BEIIECTB U MX
MpEBPAILICHUA;

c(hOpPMHUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY U COCTaBIEeHUS (OpMyI
BEIIECTB ¥ ypaBHEHUI XUMUYECKUX peaklni, cucteMatuaeckyto HomeHknarypy (IUPAC) u TpuBransHbIe
Ha3BaHMS OTIEIIbHBIX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHUSI OIPEHENATh BAJICHTHOCTh M CTEHNEHb OKHUCICHHS XHMHUYECKUX
3JIEMEHTOB B COCMHEHMSIX, BUJl XUMUYECKOH CBsI3U (KOBaJIEHTHAs, HOHHAS, METAJITIMYECKast, BOZOPOIHAs),
THUI KPUCTAUIMYECKON PEIETKH KOHKPETHOTO BELIECTBa;

c(hOpMHUPOBAHHOCTH YMEHHUS OOBSICHATH 3aBUCUMOCTD CBOIMCTB BELIECTB OT BU1a XHMUYECKOH CBSI3H
U THINA KPUCTAJUINYECKOW PEETKH, OOMEHHBIH M JOHOPHO-aKLUENTOPHBIH MEXaHU3Mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHHH: KiaccH(UIMPOBATH: HEOPTAaHMUYECKHE BEIIECTBA 110 HMX COCTaBY,
XUMHYECKHE PEaKLUH 10 Pa3IMUHBIM IIPU3HAKaM (YUCIY M COCTaBY PEAarupyloIIrX BELIECTB, TEINIOBOMY
3¢ eKTy peakunu, U3MEHEHHUIO CTETIEHEH OKUCIIEHUS JJIEMEHTOB, 00OpPAaTUMOCTH, YIaCTHIO KaTaln3aTopa 1
JpyTHUe); CaMOCTOSTEIbHO BEIOMPATh OCHOBAHUS M KPUTEPUH VIS KilacCU(UKALMN U3yYaeMbIX BELECTB U
XUMHAYECKHX PEaKINK;

c(hOpMHPOBAHHOCTh YMEHHsI PACKPBIBATh CMBICH mepuoanveckoro 3akona Jl. M. Menneneesa u
JEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYIO, O0BSICHUTEILHYIO U MPOrHOCTUYECKYIO (DYHKIINY;

cOPMHUPOBAHHOCTh YMEHHH: XapakTepH30BaTh OJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XHMHYECKUX AJIEMEHTOB IepBOro—ueTBEprToro nepuoioB Ilepuoaunueckoit cucremnl .M. Menneneena,
UCIIOJIb3YS TOHATHS «IHEPreTHYECKHE YPOBHH», «IHEPreTHYECKUE MOAYPOBHU», «S-, P-, d-aTOMHBIE
opOHTaNNY), «OCHOBHOE W BO30YXIEHHOE DHEPreTHYECKHE COCTOSHHUS  aToMay; OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHX DIIEMEHTOB M UX COEIMHEHUH 110 TIEpHOaM H TPYIIIaM
IIepnonnueckoii cucremsl J[. . MeHaeneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOEHHUSI UX 3JIEKTPOHHBIX 000JI0UEK;

c(hOpMHPOBAaHHOCTh YMEHHH: XapaKTepu30oBaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA
BEIIECTB Pa’NUYHBIX KIACCOB, TMOATBEPXKJIATh CYIIIECTBOBAaHHE TEHETHUECKOH CBS3M MEXIY
HEOpraHMYECKHMH BENIECTBAMHE C TIOMOIIIBIO YPABHEHUI COOTBETCTBYIONIMX XUMUIECKHX PEaKIINH;



c(hOpMHPOBaHHOCTh YMEHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUHA
MOCPECTBOM COCTABJICHHsSI 3JEKTPOHHOTO OallaHca 3THX PEaKIMi; peakuuid MOHHOIO OOMeHa MyTEéM
COCTaBJICHHUS] WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpaBHEHWH; peakUui TUApPOSN3a; peaklui
KOMITJIEKCOO0pa30BaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIMHKA W AMIOMUHHUS);

c(OpPMHPOBAHHOCTh YMEHHSI OOBSACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKUX PEakIHid ¢
y4ETOM MX JHEPreTHMUYECKUX XapaKTePUCTHK, XapaKTep U3MEHEHMsI CKOPOCTH XMMHYECKOW peakluu B
3aBUCHMOCTH OT Pa3MUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHHsS XMMHYECKOTO PaBHOBECHS MO
BIMSHUEM BHENTHHUX Bo3aercTBuil (mpunnun Jle [laTense);

c(OPMHPOBAHHOCTh yMEHHS XapaKTepPH30BaThb XHMHYECKHE PEaKIHH, JIeKallde B OCHOBE
MPOMBIIIIEHHOTO TOJXYYEHHUs] CEpHOM KHCIOTHl, aMMHaka, oOlMe Hay4Hble MPUHIMIIB XUMHUYECKHX
MPOU3BO/ICTB; 11€7IECO00Pa3HOCTh MPUMEHEHHUS HEOPTaHMYECKHUX BELIECTB B IPOMBIIUIEHHOCTH U B OBITY C
TOYKH 3pEHUS] COOTHOILIEHUS PUCK-TIONB3a;

c(OpMHPOBAHHOCTH BIIAICHUS CUCTEMOM 3HAHMH O METOAax HAy4YHOTO MO3HAHUS SBICHUI IPUPOIBI
— HaOmroieHne, U3MepeHne, MOACTMPOBaHUE, SKCIEPUMEHT (peabHbBI U MBICICHHBIHN ), UCIIOJIB3YEMbIX B
€CTECTBEHHBIX HayKax, yMEHUS MPHUMEHATh 3TH 3HAHUA MTPU IKCIEPUMEHTAILHOM UCCIIEIOBAHNH BEILIECTB
U Ui OOBSICHEHHS XUMHUYECKUX SBIICHHM, UMEIOMIMX MECTO B MPUPOJE, MPAKTUYECKON AEATEILHOCTH
YyeJIOBEKa U B MMOBCEIHEBHOM JKU3HU;

c(OPMHUPOBAHHOCTh yMEHHS BBIIBISTH B3aMMOCBS3b XHUMHYCCKHX 3HAHUH C TOHATHAMH H
MIPEJICTABICHUSAMHU JPYTUX ECTECTBEHHO-HAyYHBIX IPEIMETOB JUIs 0ojee OCO3HAHHOTO IOHMMAaHUS
MaTepUaIbHOTO eTMHCTBA MUPA;

c(hopMHUPOBaHHOCTh YMEHHS MPOBOJUTH PACUETHI: C UCHOJIB30BAaHUEM TOHSATHI «MaccoBasi JOJS
BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIIHS»; MacChl BEIIECTBA WIH 00bEMA Ta3a M0 W3BECTHOMY
KOJIMYECTBY BEMIECTBA, MACcCe WM O0BEMY OMHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB; TEIIOBOTO
saddexra peaknuu; 3HAYEHUS BOJOPOJHOTO IOKA3aTeNlsi PAacTBOPOB KHUCIOT W IIENOYEH C HM3BECTHOMN
CTETICHBIO AMCCOIMANNN; Macchl (00BEMa, KOIMYECTBAa BEIIECTBA) MPOMYKTA PEAKIMH, €CIH OJHO W3
HCXOJIHBIX BELIECTB JAHO B BUJIE PAacTBOPA C ONPEACIEHHON MacCOBOM JOJIEH pacTBOPEHHOTO BEILECTBA
WM JJaHO B M30BITKE (MMEET MMPUMECH ); AOJIH BBIX0/1a IPOAYKTa peaKnu; OOhEMHBIX OTHOIIEHHUH Ta30B;

c(hOpMHUPOBaHHOCTh YMEHHU: CaMOCTOSITENIFHO IUIAHWPOBATh W TMPOBOAWTH XUMHYECKUN
SKCMIEPUMEHT (TPOBEJEHUE peakuii HOHHOTO OOMeHa, ITOATBEPXKICHHE KauyeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEILECTB, ONPEAEIICHUE CPEIbl PACTBOPOB BELIECTB C MOMOILBIO MHIUKATOPOB, U3yUYECHHE
BIUSIHUSI Pa3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKOH peaKIlny, PEIIeHHEe YKCIIEPUMEHTAIIBHBIX 33134
o Temam «Metauibl» u «Hemeramibsi») ¢ cCOONFOIEHNEM MTPaBUIT O€30TIaCHOTO O0pAaIeHHs C BENIeCTBAMU
u nabopaTopHbIM 000pyZOBaHUEM, (OPMYITUPOBATH IIENIb HCCIEIOBAHMS, MPEICTABIATh B Pa3IMYHON
(hopMe pe3yNbTaThl PKCIIEPUMEHTA, aHAIIM3UPOBATH U OIIEHUBATH WX JIOCTOBEPHOCTE;

c(hOpMHUPOBaHHOCTh YMEHHU: COONIOAATh IpaBWJIa MOJB30BAHUS XHMHUYECKOW TMOCYIOH U
nabopaTtopHeiM 000pynOBaHHEM, OOpaIlleHUs C BEIIECTBAMA B COOTBETCTBHM C HWHCTPYKIHSMHU TIO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB, SKOJIOTHYECKH IEIECO00Pa3HOTO MOBEACHUS B OBITY U
TPYIOBOH JEATENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOIHON Cpeabl U
JNOCTH)KEHHSI €€ YCTOMYMBOIO PAa3BUTHUSA, OCO3HABATH ONACHOCTh TOKCHUYECKOrO NEUCTBHSI HAa >KUBBIE
OpTraHU3MBI OTIPeIEIEHHBIX HEOPTaHUYECKHUX BEIECTB, TOHUMas cMblch mokaszarens [1JK;

c(hOpMHUPOBAHHOCTh YMEHHIT: OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOMCK XMMHYECKON HH(pOpMAaIUu
B Pa3NIMYHBIX MUCTOYHMKAX (HaydHass W yuyeOHO-HaydHas JIMTepaTypa, CpeliCTBa MaccoBol MH(opMaImy,
WuTepHer M Ipyrue), KPUTHUECKU aHAIM3UPOBATh XMMUYECKYI0 MH(pOpMaIunio, nepepabaTeiBaTh e€ H
MCIIOJIb30BaTh B COOTBETCTBHHM C TIOCTABJICHHOHN yueOHOM 3a1auei.
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Pa3nen 1. TeopeTnyeckue 0CHOBBI XUMHUH
" C”[I‘—II)OCHI/IC aT01\14<a. [Iepunonnueckuii 311(01{ . BuGmorexa LIOK
. " l1epuoandeccKasd CuCTeMa XUMUYCCKUX httDS://m.EdSOO.rU/fdeGJ_CG
snemenToB /1. 1. MenneneeBa
12 Crpoenue BemecTBa. MHOr0ooOpasue 1 1 bubmmorexa [IOK
' BEIIICCTB https://m.edsoo.ru/ff0d61c6
bubmuoreka LIOK
. 1 3
13 XUMIIECKHE peaKiuii 19 https://m.edsoo.ru/ff0d61c6
HUroro mo paznemy 39
Pazpnen 2. Heopranuyeckass XuMust
bubmmorexa [IOK
. 1 1
21 Heneranst 3 3 https://m.edsoo.ru/ff0d61c6
bubmuorexa LIOK
. 2
22 Metanoi 23 1 https://m.edsoo.ru/ff0d61c6
Wroro no pazneny 54
Paznen 3. Xumus u KM3Hb
31 MeTtoap! TO3HAHUSA B XUMHAHU. XUMHA U 9 butmmoteka [IOK
' KU3Hb https://m.edsoo.ru/ff0d61c6
Hroro o pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHE

10 KVIACC
N Koau4yecTBo yacos Dy1eKTPpOHHBIE MU (PPOBBIE
u/n Tema ypoka Beero KonTposabHbie IMpakTH4yeckne o0pa3oBaTe/IbHbIC
padoThI padoThI pecypcbl
IIpenmer u 3HaUYEHNE OPTAaHUYCCKON XUMMH,
1 H;G;CT&BJ‘ICHI/IG 0 MH0r206pa31/m bubamorexa LIOK
. https://m.edsoo.ru/ff0d61c6
OpPraHUYECKUX COCTUHCHUI
ONEeKTPOHHOE CTPOCHKE aToMa yrieposaa
2 (OCHo:Hoe u Bosgyn(z[éHHoe coZTomlej). bubmmorera LIOK
https://m.edsoo.ru/ff0d61c6
BanienTHBIE BO3MOXKHOCTH aTOMa yriaepoaa
XuMUYecKasl CBSI3b B OPraHHUECKUX
3 coeuHeHHUIX. MeXaHU3MbI 00pa30BaHUs bubnuoreka [IOK
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa https://m.edsoo.ru/ff0d61c6
CBsI3ei
4 Teopust cTpoeHMsI OPraHUYECKUX COCIUHEHUIN Bbubmuorexa [JOK
A. M. Bytneposa https://m.edsoo.ru/ff0d61c6
Buner nzomepun: CTpyKTypHAs,
5 Hp(;uCT‘paHCTBIG):HHaSI. g}J]IeK};I;)OHHBIe 3¢ eKTs bubamorexa LIOK
N https://m.edsoo.ru/ff0d61c6
B MOJICKYJIaX OPTaHUYECKUX COCTMHCHUMA
IIpencraBnenue o kinaccuuKai u
6 CI/i}TﬂeMaTI/I‘IeCKaH HOMCHK(Jb;aTyga (IUPAC) bubmorexa LIOK
https://m.edsoo0.ru/ff0d61c6
OpPTraHUYIECKUX BEIIIECTB
7 Knaccudukaius peakiiuii B OpraHM4ecKo bubnuoreka IIOK
XUMHA https://m.edsoo0.ru/ff0d61c6
8 Cucremaru3anus 1 0000IeHNe 3HAHUHN 110 bubmuoreka IIOK
TEMe https://m.edsoo.ru/ff0d61c6
9 AJKaHBI; TOMOJIOTHYECKH Psiji, 00IIast Bu6mmoreka IJOK

(dhopMyna, HOMEHKIIATypa U U30MEPHS,

https://m.edsoo.ru/ff0d61c6
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ANIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10 ®du3nyecKre 1 XUMUIECKHUE CBOMCTBA bubmuoreka LIOK
aJIKaHOB https://m.edsoo.ru/ff0d61c6
1 Haxoxmenune ankanoB B npupoe. CriocoObt bubmmoreka [IOK
MOJTYYCHUS U TIPUMEHEHHE aJTKaHOB https://m.edsoo.ru/ff0d61c6
Huknoankansr: odmias Gpopmyna,
HOMEHKJIaTypa ¥ U30MePHs, 0COOCHHOCTH bubmmorexa [IOK
12 .
CTPOCHHUS U XUMUYECKHX CBOUCTB, CIIOCOOBI https://m.edsoo.ru/ff0d61c6
MOJTYYEHUS U IPUMECHEHHE
Pewenne pacu€THbIX 3a/1a4 Ha OIIpEIEIICHUE
MOJICKYJISIPHON (OPMYJIBI OPraHUYECKOTI0
13 BEIIECTBA [0 MAaCCOBBIM JOJISIM aTOMOB bubaunoreka LIOK
SJIEMEHTOB, BXOSIIHX B €70 COCTAB. https://m.edsoo.ru/ff0d61c6
CucremaTtn3auus 1 0000IIeHHE 3HAHUN TI0
TeMe
AJIKEHBI: TOMOJIOTHYECKUHN psijI, 001Ias
OpMyJia, HOMEHKJIaTypa, SJIEKTPOHHOE U
14 1('1[)p(r))CT}II)aHCTBeHHOG CT}[I)IZ)GHI/IG MaeKyn. bubmmorexa LIOK
https://m.edsoo.ru/ff0d61c6
CTpyKTypHas ¥ HC-TPAHC-U30MEPHS
AJIKEHOB
15 du3nUecKue 1 XUMHYECKUE CBOMCTBA Bu6nuoreka IJOK
ankeHoB. [IpaBuio MapKkoBHHUKOBA https://m.edsoo.ru/ff0d61c6
16 CrniocoOBbl MOJTy4eHUs 1 IPUMEHEHHE AIKEHOB Bubmorexa LIOK
https://m.edsoo.ru/ff0d61c6
IIpaxTnueckas padora Ne 1 mo teme
17 "l'rl)onyquHe 3TI:IneHa U U3y4EHHE €ro Bubmorexa LIOK
N https://m.edsoo.ru/ff0d61c6
CBOWCTB
Pemenue paC‘ieTHBIX 3aJa4 Ha oIpeJielieHHe BuGmorexa OK
18 MOJIEKYJISIPHOH (OPMYJTBI OPraHHYECKOTO

BCIICCTBA

https://m.edsoo.ru/ff0d61c6
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AJ'IKaI[I/IeHBIZ COHpH)KéHHBIC, H30JIMPOBAHHELIC,

bu6nmoreka [JOK

19 KyMyIHpOBaHHbIe. OCOOCHHOCTH https://m.edsoo.ru/ff0d61c6
AIEKTPOHHOTO CTPOSHUS
20 XHUMHYECKHE CBOMCTBA CONPSHKEHHBIX THEHOB bubmmorexa LIOK
https://m.edsoo.ru/ff0d61c6
21 Crioco0bI OMYYCHHS U IPUMEHEHUE bubnunoreka [IOK
aJIKaJNCHOB https://m.edsoo.ru/ff0d61c6
AJKYAHBL: TOMOJIOTHUYIECKHH psifI, 00IIIas
29 (hopMya, HOMEHKIIATypa, SIEKTPOHHOE H bubmmorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIT, https://m.edsoo.ru/ff0d61c6
(hm3nyeckue CBONCTBA
23 XUMHYECKHE CBOWCTBA aJTKHHOB bubmorexa LIOK
https://m.edsoo.ru/ff0d61c6
24 KauecTBeHHBIE peakiiui Ha TPOHHYIO CBS3b bubamorexa LIOK
https://m.edsoo.ru/ff0d61c6
25 CriocoObl OTy4eHMsI U TPUMEHEHHE alIKHHOB bubamorexca LIOK
https://m.edsoo.ru/ff0d61c6
26 Pewienue 3ana4: pacy€Tsl 0 ypaBHEHUIO bubnuoreka LHOK
XUMHYECKOH peaKinu https://m.edsoo.ru/ff0d61c6
97 Cucremaru3anus U 0000IIeHNE 3HAHU 10 bubnuoreka [IOK
TeMe https://m.edsoo.ru/ff0d61c6
ApeHBI: TOMOJIOTHYECKHH PsijL, 001Ias
28 (hopMyIa, HOMEHKJIATypa. DIIEKTPOHHOE U bubnmnorexa [{OK
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJT https://m.edsoo.ru/ff0d61c6
OeH30J1a 1 TOTyoJa, X (PU3NUECKHE CBOWCTBA
29 XUMHYECKHE CBOMCTBA apEHOB: PEAKIINU Bbubmuoreka LHOK
3aMeIeHUs https://m.edsoo0.ru/ff0d61c6
XuMHUYeCKre CBOWCTBA apEHOB: PEaKIUH BuGmiorexa LIOK
30 MIPUCOCAMHEHUS, OKUCIICHUE TOMOJIOTOB

OeH3oJ1a

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

bubmuoreka IIOK

31 Oco0eHHOCTH XUMHYECKHUX CBOHCTB CTHPOIa https://m.edsoo.ru/ff0d61c6
Pemenue pacu€THbIX 3a1a4 Ha ONpPEEICHNE
32 MOHeKYHHI;HOﬁ Cl)OpMyJ‘If»I OpFaHI/I‘I:e(I:[KOFO bubamorexa LIOK
https://m.edsoo.ru/ff0d61c6
BEIIeCTBa
33 CriocoObI TIOJTy4eHUSI U TIPUMEHEHKE apeHOB bubamorexa LIOK
https://m.edsoo.ru/ff0d61c6
I'eHeTnueckas CBs3b MEXY pPa3IUYHbIMU bubmmorexa [IOK
34
KJIaCCaMH yTJIEBOJOPO/IOB https://m.edsoo.ru/ff0d61c6
Pacuérel mo ypaBHEHHSIM XUMHUYECKUX
35 peakuui. CI/I}(IZI")FGMaTI/ISaHHH u 00o0IIeHNE bubamorewa LIOK
. https://m.edsoo.ru/ff0d61c6
3HAaHUH TI0 TeMe
36 [Ipuponnsrii ra3. [TonyTHbIe HEPTIHBIC Ta3bl bubmmorexa LIOK
https://m.edsoo.ru/ff0d61c6
37 KameHHBIi yrosib U IpOLyKTHI €r0 Bbubmuorexa [JOK
nepepadoTKH https://m.edsoo.ru/ff0d61c6
38 Hed1b 1 criocobb! e€ nepepaboTKu. bubnuoreka [IOK
[MpumeHeHne MPOLYKTOB TIepepaboTKH HeDTH https://m.edsoo.ru/ff0d61c6
39 I'eHeTnueckas CBs3b MEXY pPa3IUYHBIMU bubnuorexa LJOK
KJIaCCaMH yTIJIEBOJIOPO/IOB https://m.edsoo.ru/ff0d61c6
I"anoreHonpon3BoIHBIE YTIEBOAOPOIOB!
40 BHGKTpOHH(I))e CTpO)ic[HI/Ie' )I/)eaKLH/)III/I 1;alf[aemefn/m bubamorexa LIOK
’ https://m.edsoo0.ru/ff0d61c6
rajioreHa
efCTBHE IIeNT0UeH Ha TaJIOTEHIPOU3BOIHBIC.
41 IB[?,aI/IMO)IeI;(IJTBI/Ie )II/II‘aJIOI‘eHaJIK;)HOB c " bubamorexa LIOK
https://m.edsoo.ru/ff0d61c6
MarHvieM 1 IIMHKOM
42 Cucremaruzanyst 1 0000IEHUE 3HAHUN T10 Bu6nuoreka IJOK
pazneny "YrieBoaoposr" https://m.edsoo.ru/ff0d61c6
43 Konrtponbnas pabota o Teme Bubnuoreka LHOK

"Yrieromopoasr"

https://m.edsoo.ru/ff0d61c6
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[IpenenbHbIe OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psiz, oOmiast popmyna,

bubmuoreka IIOK

44 CTPOCIHIE MOJICKYI, HIOMEPI, https://m.edsoo.ru/ff0d61c6
HOMEHKJIaTypa, Kiaccuukanus, Gusndeckue
CBOMCTBa
45 XHWMHYECKHE CBOWCTBA MPEAEITLHBIX bubmmoreka [IOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/ff0d61c6
46 Crioco0bI oy4YeHHS U IPUMEHEHE bubmmorexa [IOK
OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/ff0d61c6
[IpocTeie 3pupbl: HOMEHKIATYpa U H30MEPHS
47 05;)6CHHOC?I/I I?bmnqecxnx " )}(IIEMI/I‘IGCKI/IXP , bubamorexa LIOK
cBOlCTE https://m.edsoo.ru/ff0d61c6
MHOroaToMHbIE CIIUPTHI: STHJICHTIIUKOIb 1
48 [JIMLEPUH, UX (1)I/I3I/I‘IF;CKI/IC Y XUMUYECKHe bubamorexa LIOK
. ’ https://m.edsoo.ru/ff0d61c6
CBOWCTBa
49 CrniocoObI mOMy4eHHs U IPUMEHEHHE bubnuorexa LJOK
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/ff0d61c6
50 deHo: cTpoeHNEe MOJIEKYITBI, PU3HYECKHe Bbubmuorexa [JOK
cBoiictBa. TOKCHYHOCTH (heHOIa https://m.edsoo.ru/ff0d61c6
51 Xumuueckre CBOUCTBa (heHoa bubamorewa LIOK
https://m.edsoo.ru/ff0d61c6
52 CrniocoOrI oy4eHusl U IpUMeHeHHne GeHoa bubamorexa LIOK
https://m.edsoo.ru/ff0d61c6
[IpakTiaeckas padora Ne 2. Pemenne
53 BKI:::HepI/IMeHTaﬂiHLIX 3a1a4 1o teme "CrnupThl bubamorexa LIOK
https://m.edsoo.ru/ff0d61c6
u deHob"
54 Cucremaru3arus 1 00001IeHNe 3HAHUHN 110 bubmuoreka IIOK
TeMe https://m.edsoo.ru/ff0d61c6
55 AJBIETHIIBI ¥ KETOHBI: DJIEKTPOHHOE bubnmuoteka IIOK

CTpoeHHUe KapOOHUIIBHOW TPYIIIIE;

https://m.edsoo.ru/ff0d61c6
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TOMOJIOTHYECKUE PAbI, 001as hopMyIa,
M30MepHUs U HOMEHKJIaTypa

AJbAeTHIBI ¥ KETOHBL: (PU3NICCKHUC bubmuoreka LIOK
56 .
CBOMCTBA; peaKIUH IIPHCOETHHEHUS https://m.edsoo.ru/ff0d61c6
57 Peakmyn okucIeHUS M KAUCCTBEHHbBIE bu6nmoreka [JOK
peaKivy aabAeTH/I0B U KETOHOB https://m.edsoo.ru/ff0d61c6
58 CriocoOBI OTYYEeHHS aTbIETHIOB M KETOHOB bubamorera LIOK
https://m.edsoo.ru/ff0d61c6
OmHOOCHOBHBIE TIPE/IeNTbHBIE KapOOHOBBIE
59 KI/?CJ‘IOTLI OCO6GHII-I)0(IJ[TI/I CTpOGHIf?I 170'¢ bubamorexa LIOK
’ https://m.edsoo.ru/ff0d61c6
MOJIEKYT
60 Uzomepus 1 HOMEHKIATypa KapOOHOBBIX Bubmuoreka [JOK
KHCIIOT, X (PM3UIECKHE CBOMCTBA https://m.edsoo.ru/ff0d61c6
61 XuMHUeCcKUEe CBOMCTBA NPEAEIbHBIX bubmmorexa [IOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/ff0d61c6
62 Oc00EHHOCTH CBOMCTB MypPaBbUHOMN KHUCIIOTHI. bubnuoreka [IOK
MHoroo0pazue KapOOHOBBIX KUCIOT https://m.edsoo.ru/ff0d61c6
OcoOGeHHOCTH CBOMCTB: HENIPEeNEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
63 ZliKap60HOBI)IX mipOKcnKap60HOBHx bubamorexca LIOK
’ https://m.edsoo.ru/ff0d61c6
kucnort. [IpeacraBurenn BeIcIInX
KapOOHOBBIX KHCJIOT
64 [lonsiTHE O MPON3BOJHBIX KAPOOHOBBIX Bbubmuoreka LHOK
KUCIIOT https://m.edsoo.ru/ff0d61c6
65 Crioco0bl TOTyYeHUS U IPUMEHEHNE bubmuoreka IIOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/ff0d61c6
66 CrnoxHbIe 23QUPBI: TOMOJIOTUYESCKUH PSJI, bubnmnorexa [{OK
obmas Gpopmyiia, U30MEPHS 1 HOMEHKIIATYPa https://m.edsoo.ru/ff0d61c6
. bubnuorexa [JOK
67 dusnyeckre 1 XUMUYECKUE CBOICTBA 3(hUpoB

https://m.edsoo.ru/ff0d61c6
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Pemenne paC‘-IéTHI)IX 3a4a4: 1o YpaBHCHUIO
XUMHYCCKOMN PCaKnumn, Ha OIMPEACIICHNUC

bubmuoreka LIOK

68
MOJIEKYJISIPHO# (hOPMYITBI OPraHUYECKOTO https://m.edsoo.ru/ff0d61c6
BEIIECTBA
II 6ota Ne 3. P
9  sxencpmematmix s0ia o eve | buGmiorexa LIOK
DKCTeP 8 ) https://m.eds00.ru/ff0d61c6
Kap6onoBbie kuciioTsl. ClI0KHBIE 3(UPHI
70 Kupsl: ctpoenne, pusndeckre 1 XUMHIECKHES bubmmorexa [IOK
cBoiicTBa (TUAPOIIN3) https://m.edsoo.ru/ff0d61c6
T oomeme menpesenmanmt g oton biGorexa LIOK
el p ’ https://m.edsoo.ru/ff0d61c6
Kups! B npupone
\ MpbUia KaK COJH BBICH.IHi( Kap60}111031)1x BuGmiorexa LIOK
KHCIIOT, MX Motolee jeictue. [lonarue o
ot meed https://m.eds00.ru/ff0d61c6
cuHTeTHYecKnX Mormmx cpeacteax (CMC)
5| e o
u MX OpPraHHYECKUX
FOPOUCOICHATIEX Op https://m.edsoo.ru/ff0d61c6
BEIIECTB
74 Pacuérel no ypaBHEHUSIM XUMUYECKUX bubnuorexa LJOK
peakiuii https://m.edsoo.ru/ff0d61c6
75 Cucremarusanyst 1 0000IEHNE 3HAHUN IO Bu6nnoreka [JOK
TeMe https://m.edsoo.ru/ff0d61c6
76 sacodmtns yimemonon (wonn bsomiorera LIOK
Ly A da https://m.edsoo.ru/ff0d61c6
TIOJINCaXapH/IbI)
Momnocaxapuabl: (PU3UIECKIEe CBOWCTBA U bubmuoreka IIOK
77
HAXO0X/CHUE B TIPHPOJIC https://m.edsoo.ru/ff0d61c6
78 IIpumeHeHure rroKo3bl, €€ 3HAUEHUE B bubmuoreka LIOK

KU3HCACATCIBHOCTU OpraHnu3Ma

https://m.edsoo.ru/ff0d61c6
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I[I/Icaxapm[bl: caxapo3a, MaJibTO3a U JIAaKTO34.

79 HaxoxeHnue B mpupojie U MpUMEHEHHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d61c6
IcaxapyuIoB
[Monucaxapuasl: CTpPOCHHE MaKPOMOJIEKYIT
80 (1)I/I3I/Iqec1<§ei XI/H;E‘-ICCKI/IG CBopﬁCTBa . bubamorexa LIOK
’ https://m.edsoo.ru/ff0d61c6
TIpUMEHEHNE
81 [NonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX bubamorexa LIOK
https://m.edsoo.ru/ff0d61c6
Pemenue pacyeTHBIX 3a1a49 Ha ONpECICHUE
82 JIOJIA BI)IXEI[a HpO[IyKTaI}[)eaKHI/II/I ETH bubmorexa HOK
https://m.edsoo.ru/ff0d61c6
TEOPETUIECKH BO3ZMOKHOTO
83 CucreMatu3anys ¥ 0000IeHre 3HAHU 110 Bu6nnoreka [JOK
pasnaeny https://m.edsoo.ru/ff0d61c6
KontponbHas padoTa mo Teme
84 "angopOﬂconipmamne OpraHUYEeCKUe bubmmorexa LIOK
. https://m.edsoo.ru/ff0d61c6
COCIUHCHHUS
AMUHBL: KITaCCHU(pUKAIUA, CTPOCHUE MOJIEKYII,
85 oOrast (popMynaq)mof/[epm II){OMGHKJIaTypE}l] u bubmmorexa LIOK
2 ’ https://m.edsoo.ru/ff0d61c6
(hm3nyeckue CBONCTBA
86 XuMHUYeCKUe CBOHCTBA amu(aTHIECKUX bubnuorexa LJOK
aMHUHOB https://m.edsoo.ru/ff0d61c6
87 AHWIVH: CTPOSHUE aHWJIMHA, 0COOEHHOCTH Bu6nuoreka LJOK
XUMUYECKUX CBOMCTB aHWIIMHA https://m.edsoo.ru/ff0d61c6
88 Crioco0bI TOTyYeHUS U IPUMEHEHNE bubnuoreka IIOK
anmudaTnIecKux aMIUHOB https://m.edsoo.ru/ff0d61c6
AMHHOKHCIIOTHI: HOMEHKIIATypa U U30MEPHSI,
89 (u3nyecKue CBOMCTRA. OT}ICJ};IIZHLIC ’ brbmmorexa LIOK
https://m.edsoo.ru/ff0d61c6
MPEICTABUTENIN 0l-AMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT, UX BuGmorexa LIOK
90 OMOJIOTHYECKOE 3HAYCHHUE aMHHOKHCIIOT.

CuHTEe3 ¥ TUAPOIN3 TN THIOB

https://m.edsoo.ru/ff0d61c6
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benku xak IMPUPOAHLBIC TTOJIUMEPHI;

bubmuoreka IIOK

o CTPYKTYPBI OETIKOB https://m.edsoo.ru/ff0d61c6
. bubmuoreka LIOK
92 XHUMHUYECKHE CBOICTBA OEIIKOB https://m.edsoo.ru/f0d61c6
A3zoTconepxaliie reTeponruKINIEcKIe
93 coez{I/IHf:[Hiﬂ. II;lyKJ'IeI/IHé)BIfIIC KHCJIOTBL: COCTaB bubamorexa LIOK
’ https://m.edsoo.ru/ff0d61c6
CTpO€HHUE U OMOJIOrHYecKas poJib
[IpakTidaeckas padora Ne 4. Pemenne
94 SKCIIEPUMEHTAIbHBIX 3324 [10 TEME bubmmorexa [IOK
" A30TCoepKaIIne OPraHMIeCKUe https://m.edsoo.ru/ff0d61c6
coeTuHEHMS"
IIpaktnueckas padora Ne 5. Pemenne
95 C-)KI:)HepI/IMeHTaJII:)HLIX 3aj1a4 1o TemMe bubamorexa LIOK
. https://m.edsoo.ru/ff0d61c6
"PacniosHaBaHue OPraHUYECKUX COCTMHEHUH"
KonTponbHas pabota o Teme
96 ”Asofco;[epmzfmne OpraHUYEeCKUe bubamorexca LIOK
\ https://m.edsoo.ru/ff0d61c6
COCIMHEHHUSI
OCHOBHBIE TTIOHATHUSI XUMHU
97 BBICOKOMOJIEKYJISIPHBIX COEUHEHUHN U bubnuorexa LJOK
METO/Ibl KX CHHTE3a —IIOJIUMEPU3AIIHS 1 https://m.edsoo.ru/ff0d61c6
MOJIMKOHICHCAIIHS
98 [Tmactmaccel. Ytunuzamus u nepepaboTka bubmoreka [JOK
IUIACTUKA https://m.edsoo.ru/ff0d61c6
99 OnacToMepsbl: HaTypaJIbHbIH CHHTETUYECKHE Bbubmuorexa LHOK
Kay4dyku. Pe3una https://m.edsoo.ru/ff0d61c6
BoutokHa: HaTypanbHbIe, HCKYCCTBEHHBIE
100 CI/IHTeTI/IT-IeCKI/I};I.) HOHI/IM,epI)I ():/HeHI/IaJH)HOI,‘O bubamorexa LIOK
https://m.edsoo.ru/ff0d61c6
Ha3HAuYCHHS
[IpakTuueckas padota Ne 6. Pemenne BiGmorexa LIOK
101 AKCIIEpUMEHTAIBHBIX 337a 110 TeME

"Pacno3HaBaHue IIACTMAacC U BOJIOKOH"

https://m.edsoo.ru/ff0d61c6
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102

O60011eHne U cucTemMaTu3alus U3y4eHHOTO
MaTepuaia o reMe "BricokoMoeKyspHbIe
coeauHeHus"

OBLIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME

102

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d61c6
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11 KJIACC

Ne
n/n

Tema ypoka

KoauyecTBO yacos

Bcero

KonTpoabHble
padoThI

IIpakTHyeckue
padoThI

Atom. CocTaB aTOMHBIX A1ep. XUMHUYECKUI
3eMeHT. M30Tomnbl

CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YHCIIa

Knaccudukarus XuMUIeCKHX dJIEMEHTOB (S-,
p-, d-, f-3nemeHTHI)

Pacnipenenenne aneKTpOHOB 10 AaTOMHBIM
opouTansim

ONEeKTPOHHBIE KOHPUTYpaluy aTOMOB
3JIEMEHTOB B OCHOBHOM M BO30YX/IEHHOM
COCTOAHNHN

DNeKTpOHHBIE KOH(PUTYpAIUU HOHOB.
ONEeKTPOOTPULIATENBHOCTh

Ilepuoanueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHuueckux anemeHToB /. M.
Meneneena, CBsI3b C COBPEMEHHOU TeOpUEH
CTPOEHMSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOICTB
XUMHWYCCKHUX DJICMCHTOB U 06pa3yeMLIx MU
MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIIaM U
nepuoaam

CucreMaru3anus ¥ 0000IeHIE 3HAHUI TTO
TeMe

10

Bunper xumndeckoii cBsa3u. MexaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.




Bonopoanas cBs3s. MeXMOIEKYISIPHBIE
B3aUMOIEUCTBUSA

11

BaneHTHOCTD U BalIeHTHBIE BO3MOKHOCTHU
aToMOB. CBSI3b IIEKTPOHHOUN CTPYKTYPHI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOCHUEM

12

HpCI[CTaBHeHI/Iﬂ O KOMILJIICKCHBIX
COCOAMHEHHMAX: COCTAaB 1 HOMCHKJIATypa

13

14

15

16

BemectBa MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUsl. THIIbI
KPUCTAJUIMYECKUX PEILETOK U CBOMCTBA
BEILIECTB

[lonsATHE O TUCTIEPCHBIX CUCTEMAX.
IIpencraieHue o KOJJIOUAHBIX pacTBOpax
HUctunneie PACTBOPLBI: HACBIIICHHBIC 1
HCHACBIIICHHLIC, PACTBOPHUMOCTD.
Kpucrannorunparst

CriocoObl BbIpaskeHHsI KOHIIEHTPaLUK
pacTBoOpoB

17

18

Pemrenne 3a7a4 ¢ UCIIOIL30BaHUEM IMOHATHI
"MaccoBas J10Ji1 pacCTBOPEHHOTO BellecTna',
"MOJIsIpHast KOHLIEHTpauus"

Knaccudukanust 1 HOMeHKIaTypa
HEOPraHWYECKNX BEIIECTB

19

20

Cucremarusauusa U 0000EHNE 3HAHUI 110
TEME

Kontponsnas padota no temam "Ctpoenune
aroMma. [lepuoguyeckuii 3aKoH 1
[epromuyeckas cucTeMa XUMHUYECKHX
anemenToB J. . Menneneesa", "Ctpoenue
BemecTsa. MHOrooOpasue BemecTs"




21

22

23

KHaCCI/I(I)I/IKaHI/IH XHUMHUUYCCKHUX peaKHI/Iﬁ B
HeOpFaHH‘IeCKOﬁ n OpFaHH‘-ICCKOfI XHUMHH.
3akoH COXpaHC€HHA MaCChI BEIIECTB, 3aKOH
COXpPAaHCHHA U MPCBpAIICHUA SHCPIUU IIPU
XUMHYECKHX pCaKIUAX

TemnoBbie 3G HEeKTH XUMHISCKUX PEaKITHH.
TepMoXUMUYECKHE ypaBHEHUS

Brruncnenus no YPaBHECHUAM XUMHUYECKUX
pCaKHI/Iﬁ U TCPMOXUMHUYCCKHUM YPaBHCHUAM

24

CxopocTh XUMHUYECKON peakluy, eé
3aBUCUMOCTbH OT Pa3JIUYHBIX (DaKTOPOB.
Karanus u katanusaTopsl

25

26

27

I'oMoreHHbIe U reTepOreHHbIE peaKLuu
[Mpaktudeckas padora Ne 1 o Teme
"BiusiHuE pa3nuvHbIX (AKTOPOB Ha
CKOPOCTh XUMUYECKOH peakiuu"

OO6paTtumble 1 HeOOpATHMEBIE PEAKITHIH.
XUMHYECKOE paBHOBECHE

28

29

30

[Mpaktudeckas padora Ne 2 o Teme
"BriusiHue pa3nudHbBIX PaKTOPOB Ha
MOJIOKEHNE XMMHUYECKOTO paBHOBecHs"

DNEeKTPOIUTHYECKAS TUCCOLUAIIHS.
CwibHBIE U clTa0bIe IEKTPOIUTHL. CTEIeHb
JUCCOLHMAINH

Wonnoe npoussenenne Bobl. Cpena BOIHBIX
pactBopoB. Bomopoansiii mokazarens (pH)
pactBopa

31

T'maponus coneil. Peakuuu, npoTekaromue B
pacTBopax JIEKTPOIUTOB




[IpakTryeckas padota Ne 3 o Teme

32 "XuMHUECKHE PEaKIIMK B paCTBOPax
3JIEKTPOJIUTOR"
OKHCIANTETHFHO-BOCCTAHOBUTEIHHBIE

33 peakuuu. BaxxHelye oKUCITUTETU |
BOCCTaHOBHUTEIH

34 Merton 37eKTPOHHOTO (JIEKTOHHO-HOHHOTO)
Oamanca

35 DNEKTPOH3 PaCTBOPOB U PACILIABOB
BEII[ECTB

36 Peurenue 3agay pa3nuyHbIX TUIIOB

37 Pemrenue 3agay pa3nuyHbIX TUIIOB

38 CucremaTusaius 1 0000IICHUE 3HAHU 110
TeMe "XuMudeckue peakuumn"

39 KonTponbHas padora o teme "XuMudueckue
peakun"

ITonoxxenue HemeTamoB B [lepuoanyeckoit

40 cHUcTeMe XUMHYecKuX dieMeHToB . .
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHHSI UX
atomoB. OU3UYECKNE CBOMCTBA HEMETAIIIIOB

41 AnnoTponusi HEMETAIJIOB (Ha IPUMEpE
KHCIIOpoJa, cepbl, pocdopa u yriepona)

42 Bopopon: nonyuenve, pusnyueckre U
XUMUYECKUE CBOMCTBA. [ 'uapu bl
lamorensl: HaXOX/IEHUE B MTPHUPOJIE,

43 CHOCOO0BI MOTyueHHs, PU3NUECKHE U
XUMHYECKHE CBOWCTBA
T'anorenoBogoponsl. Baxueiimune

44 KHUCIIOPOACOEPKAINE COCTUHEHUS

TaJJIOrCHOB




Ha6opaTopHLIe 1 IPOMBIIIIJICHHBIC CITOCOOBI

45 MOJy4eHUs rajioreHoB. [IpuMeHenne
TaJIOTEHOB U UX COEINHEHUN
IIpaktrueckas padora Ne 4. Pemenue

46 9KCIEPUMEHTANBHBIX 3a71a4 10 TeMe
"T"anorensr"

Kucnopoxn: naboparopHsie u

47 MPOMBIILIEHHBIE CIIOCOOBI MOTYYEHUS,
(uznveckre U XUMUUECKre cBorcTBa. O30H.
[IpumeHnenune kucIOpoaa u 030Ha

48 OKCcHIBI ¥ TIEPOKCHTBI

49 Pemienne 3ama4 pa3nuyHBIX THIIOB
Cepa: HaxXOXAEHHUE B IPUPOJIE, CIIOCOOBI

50 NOJTy4eHUs, GU3NIECKUE U XUMHUECKHIE
CBOICTBa

51 CepoBoa0po/, CyIb(huIbl

59 Kucnopoaconepxkaiire COeAMHEHUS CePBbI.
OcOoOEHHOCTH CBOMCTB CEPHOM KUCIOTHI
[Ipaktndeckas padota Ne 5. Pemenue

53 3KCIIEpUMEHTANbHBIX 33j1a4 1o Teme "Cepa u
eé coequHenusa"

A3O0T: HaXOKACHHUE B MIPUPOJE, CIIOCOOBI

54 NOJTy4eHUs], PU3NIECKUE U XUMHUECKHIE
CBOIicTBa. AMMHAaK, HUTPHUIBI

55 Kucnoponconepkamme coequHEHNS a30Ta.
OcoOEeHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [IpumeHeHune a30Ta U €ro COeANHEHHH.

A3OTHBIE yI00peHUS




®ocdop: HaxOXKIEHHE B IPHPOJIE, CIOCOOBI

57 MoJTy4eHUs, PU3HMUSCKUE U XUMHUSCKUC
cBotictBa. @ochunbr 1 pochuna

58 Oxkcunsl hocdopa, hochopcomeprarine
kucioThl. Conu PocopHO KUCTOTHI

59 [Ipumenenune pocdopa u ero coeTMHEHUH.
®Dochopubie ynodpeHus
IIpakTudeckas padora Ne 6. Permenne

60 SKCIIEPUMEHTAIFHBIX 33/1a4 110 TeMe ""A30T U
thochop u ux coenuHeHU"
Yraepoa: HaX0XKAEHUE B IPUPOJE,

61 AJITOTPOIHBIE MOAU(UKAINYT; PUZNIECKHE U
XHUMHYECKHE CBOHCTBA, IPHUMEHEHNE

62 Oxcun yriepona(ll), oxecun yriepoma(lV),
YrOJIbHas KMCIIOTA U €€ COJIN

63 Peurenue 3agau pa3nuyHbIX THIIOB
KpemHuii: HaxoXeHHE B IPUPOJIE, CITOCOOBI

64 noTydeHus, GU3nuecKrue 1 XUMHIECKHe
CBOICTBa

65 Oxcup xkpemuus(1V), kpeMHuEBas KUCIIOTA,
CHUITUKATBI

66 [IpuMeHeHre KpeMHHS U €0 COeANHEHHH.
Crekio, ero mnoyrydyeHue, BUAbl CTEKIa

67 Pemenue 3aa4 pa3iuyHbIX TUIIOB

68 CucremaTu3anus 1 00001IeHIe 3HAHUI IO
teme "HemeTammsr"

69 KonTponbHas pabora o teme "Hemerasuisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,

KOPPEKLHs OMIHOO0K




71

[Tonoxxenue meramios B [lepuoaudeckoit
CUCTEME XMMHUYECKUX JIEMEHTOB.
OC0o0CHHOCTH CTPOSHUS IEKTPOHHBIX
000JI04EK aTOMOB METAJIIIOB

72

73

OO61mue ¢pu3ndecKkre CBONCTBa METAIIIOB.,
ITpuMeHeHNEe METAIIOB B OBITY U TEXHHKE

Crmnassr MetainioB. Kopposust MeTanios

74

Pemrenne 3agau Pa3IMYHbIX TUIIOB

75

DIEKTPOXUMHUYECKUM sl HAPSKEHUN
MeTaiioB. O01e croco0b! TOTyYeHHS
METaJJIOB

76

OO01mas XxapakTepucTHKa MeTauioB |1A-
rpynmsl [lepruoanueckoil cucteMpl
XMMHUYECKUX AJ1€MEHTOB. Hatpuii u kanuit:
nojy4eHue, GU3NIECKUe U XUMHUECKHIE
CBOMCTBa, IPUMEHEHHUE NPOCTHIX BEIIECTB U
UX COeJMHEHUN

77

O6mas xapaktepuctuka MmetawioB |A-
rpynmnsl [lepronnyeckoii cucTeMsr
XUMHYECKHX 3JIEMEHTOB. Maruuii u
KaJIBIUiL: TToNTydeHue, pusuueckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHECHUI

78

JKéctrocTh BOABI M CITOCOOBI €€ yCTpaHeHHS

79

ANOMHHUIL: TTONTy4deHue, GU3NIECKUe U
XUMUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmdorepHbIe CBOHCTBA OKCUIA U
THIIPOKCHU/IA aJTFOMHUHUS,
THIPOKCOKOMILIEKCHI AJIIOMUHUS, UX
MIpUMEHEHNE

81

Pemienne 3aaa4 pa3JIMYHbIX TUIIOB




82

83

84

[Ipaktryeckas padota Ne 7. Pemenue
JKCIICPUMEHTAIBHBIX 33j1a4 10 TEME
"MeTasuiel TIaBHBIX TOATPYTIT”

OO6mmas xapaKTepuCTHKa METAJIIOB
no6o4HbIX noarpymi (b-rpymm)
Tlepronueckoil CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB

du3nyueckre U XUMUYECKUE CBOMCTBA XpoMa
u €ro COC}Z[HHCHI/Iﬁ, X MPUMECHCHUC

85

Baxwueliye coefuHEeHNs MapraHia.
IlepMaHraHaT Kanusi, €ro OKUCIUTENbHbIC
CBOMCTBa

86

87

dusnyeckre 1 XMUMHUYECKHIE CBOMCTBA
JKese3a u ero coequHeHui. [lonyuenue u
MPUMEHEHUE CIUIABOB XKeje3a

dusnueckue U XUMHUUECKHE CBOMCTBA MEIU
U €€ COEIMHEeHU, X IPUMEHEHUE

88

89

90

91

92

93

du3nyeckue 1 XUMUYECKHUE CBOMCTBA [IUHKA
U €ro COeIMHEHUH, UX MPUMEHEHUE.
T'uapokcoKOMITIEKCHI LIMHKA

[Ipaktrndeckas padota Ne 8. Pemenue
9KCIIEPUMEHTANBHBIX 33j[ad 110 TEME
"MerTanisl mOOOYHBIX MOArpyHI”

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

O0600uieHne 1 cucTeMaTU3alus U3y4YeHHOTO
Marepuaia mo teme "MeTaier"

KonTponbHas pabota o teme "Mertasibl"

AHanm3 pe3ynbTaToB KOHTPOJIBHOM padoThI,
KOPPEKITUS OITHOO0K




Poinb xumun B o0ecieyeHun YCTOIZHHBOFO

94 pasButus yenoseuecTna. [lonstue o 1
HayY4HBIX METOJaX HCCIEIOBaHNS BEILECTB
Hay4nble nprHIMITEI OpraHu3alun

95 XUMHUYECKOT0 MPOU3BO/ICTBA. 1
[IpombliieHHBIE CIIOCOOBI TOTYYESHUS
Ba)KHEHIIINX BEIICCTB

96 XUMHUUECKOE 3arpsi3HEHUE OKPY KaAOLIEH 1
CpeJIbl U ero MOCIECTBH

97 XuUMHUS U 340POBBE YETIOBEKA. 1
JlexapcTBeHHBIE CpeCTBa

98 Xumug uiy. Poas xumun B o0ecrieueHnu 1
MUIEBON 6€30IaCHOCTH

99 Kocmernueckue u mapdroMepHbie CpeacTBa. 1
BbriToBas xumus
XuMUs B CTPOUTENBCTBE. BakHelmue

100 CTPOUTENHHBIE M KOHCTPYKIITMOHHBIE 1
MaTepHuabl

101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Oprannyeckre 1 MUHEpaJIbHbIE y100pEeHuUs
CucremaTuszanus 1 00001IeHNe 3HAaHUHA 1O

102 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., Jlpo3nos A.A., Jlyaun B.B.; mon penakiueit
Jlynuna B.B., O0miecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO «IPODA»; AKimoHepHOE 0011IeCTBO
«3narenbcTBO «IIpocBerieHue»

Xumust 10 xmace /Epemun B.B., Ky3ssmenko H.E., Tepenun B.U., Ipo3nosa A.A., Jlynun B.B.; [lox

penakuueii B.B. JIyauna,yrimyonennsiit yposenb. M.: Ipoda, 2019.

METOANYECKUE MATEPHUAJIbI VISl YYUTEJISA

1. Pabouas mporpamma y4eOHOTO mpeameTa « XMMUsD» Ha YTITyOJIeHHOM YPOBHE CPEAHEro 00IIero
obpazoBanus kK YMK no xumuu B. B. Epemuna, H. E. Ky3zemenko, B. U. Tepenuna, A. A.
Hpo3znosa, B. B. JIlyanHa 11 MeToTM4YeCKIe PEKOMEHIAINH TI0 €€ COCTaBIICHHUIO (aBTOpPHI B. B.
Epemun, A. A. lposnos, U. B. Epemuna, 3. 0. Kepumog).

2. Merogudeckoe mocobue k yueOHuky B. B. Epemuna, H. E. Ky3smenko, B. W. Tepenunna, A. A.
HposnoBa, B. B. Jlynuna «Xumust. YrnyOneHnslit ypoens. 10 kinacc» (aBropsl B. B. Epemus,

B. . Maxonuna, O. FO. Cumonosa, U. B. Epemuna, A. A. JIpo3znos, 2. FO. Kepumos).

3. Xumus: 10-11 knacc. Ilnanupyemsie pesynbratel. Cucrema 3agaauii. @1'OC/ Kasepuna A.A.,
Weanosa P.I"., Jo6potun [1.}O. — M.: [Ipoceemenne, 2013.

4. Curyanmonssle 3agaaus o xumun: 8-11 knaceer. ®I'OC / [Tnuyruna I'.B. — M.: Baxko, 2014.
5. PageuxuitA.M./lunakTiuueckuii Matepuai no xumuu ajst 10-11xknaccos / A.M. Pagenxuii-M.:

[Ipocsemenue, 2019..

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-himiya_type-metodicheskoe-

posobie/






