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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma 1o XuMuu Ha ypoBHE CpeJHEero o01iero o0pazoBaHus papadboTaHa
Ha ocHOBe DenepanbHOTo 3aKkoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoi
Oenepauun», TpeOOBaHUNH K pe3yJbTaTaM OCBOEHHS (eaepalibHOM 00pa3oBaTebHON
nporpaMmmel cpeaHero odmiero oopasoanusa(POIl COO), npencrasiennbix B GenepansHom
rocyiapctBeHHOM oOpazoBarenbHOM cranjapte COO, ¢ yuérom Konuenuuu npenoaaBaHus
y4eOHOro npeaMera « XuMus» B 00pa3zoBaTelibHbIX opraHusaiusax Poccuiickoit Denepanuu,
peanu3yloumMx OCHOBHbIE 00pa3oBaTeNbHbIE MPOTPAMMbI, KW OCHOBHBIX IOJOKEHUN
«Crpareruun pasButusi Bocnutanusi B Poccuiickoit @enepanmu Ha nepuona 1o 2025 roga»
(Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHA Ha YpPOBHE YIiayOJEHHOTO H3yYEHHUS 3aHUMAET BAXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HayyHOro oOpa3zoBanusi ywanmxcs 10-11 xnaccoB. M3ydenuwe mnpeamera,
peanu3zyemoe B ychoBusix AuddepeHurpoBaHHOTO, MPOPUIBHOTO OOy4YeHUs, MPU3BAHO
o0ecneunTh 00I1e00pa30BaATEIBHYIO U O0IIEKYIbTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JJISl aalTallui UX K ObICTPO MEHSIOIIMMCS yCIOBHUSIM KM3HH B COLIUYyME, a
TaKKe ISl MPOAOJDKEHUST 00yUYeHHsI B OpraHu3alusax npoecCHOHaIbHOr0 00pa30BaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOU U3 MPUOPUTETHBIX JUCIUILINH.

B mnporpamMMe mno XMMHM Ha3HAY€HUE NpeIMeTa «XUMHUS» TOJIy4aeT MOAPOOHYIO
MHTEPHPETALHIO B COOTBETCTBUU C OCHOBomoJjararoummu nojoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, COIEep)KaHUs, pe3yJbTaToB OOydeHuss u TpeOOBaHHM K
YPOBHIO TMOATOTOBKM BBIMTYCKHUKOB. CBHUIETENBCTBOM TOMY SIBJISIOTCS —CJEIYIOLIUE
BBITIOJIHAEMbIE TPOTPAMMOM 110 XUMHUH (PYHKIIUU:

e HMH(QOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpOM OO0ECredyrBaeT IMOIyUYEHUE
MpEe/ICTaBICHUS O LIETSIX, COJepKaHuu, 00IIel cTpaTerun o0yueHus, BOCIIUTAHUS U
pa3BUTHs 00YUaIOIIUXCS CPEICTBAMU MPEMETA, U3yIaeMOT0 B paMKaxX KOHKPETHOTO
npodus;

e OpraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpas  MpeaycMaTpUBAeT  ONpeJeTICHUE:
NPUHIIUIIOB CTPYKTYPHUPOBAHUS W TOCIEIOBATEIBHOCTH M3Y4Y€HUS y4eOHOTro
Marepuana, KOJWYECTBEHHBIX M KAUYECTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXOJI0B K
(GbOpMHPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJS M OLEHKA 00pa30BaTEIbHBIX
JOCTH)KEHUI O0Yy4aroluXcs B paMKax HMTOTOBOM arrectanuu B (opme eauHOro
rocyJapCTBEHHOTO 3K3aMEHA 110 XUMHUH.

[Tporpamma a1 yriayOinE€HHOTO U3yUYEHUS XUMUH:

e YCTAaHABIMBAE€T WHBAPUAHTHOE TMPEIMETHOE COJAEpXkKaHHe, O00sf3aTeabHOe s
U3y4YeHUs B paMKax OTIEIbHBIX Mpoduiield, mpeaycMaTpuBaeT pacrnpeliejieHue |
CTPYKTYPUPOBAHHE €T0 IO KJaccaM, OCHOBHBIM COJI€P>KaTeNIbHbIM JIMHUSIM/pa3/iesiam
Kypca,

e JHa€T TUpPHUMEpPHOE paclpeaesieHue y4eOHOro BpPEMEHH, PEKOMEHIYEMOIo s
W3YUYEHHUS OT/ICJIbHBIX TEM;

e TMpeUiaraeT MPUMEPHYIO MOCJEI0BATEIbHOCTh M3Yy4YeHHS y4eOHOro marepuaia c
y4€TOM JIOTUKU MMOCTPOCHHUS Kypca, BHYTPUNIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;



e NMAa€T METOAMYECKYK) HHTEPIPETAlHIO LEeJNeM M 3aad4 H3y4YeHMs MNpeaMeTa Ha
yrayOa€HHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero  0o0pa3oBaHuUs,  COAEPXKATEIbHOW  XApaKTEPUCTUKH  IJIAHUPYEMBIX
pE3yJIbTaTOB OCBOEHUSI OCHOBHOI 00pa30BaTEIbHON MPOTrPAMMBI CPEIHETO OOLIETO
oOpa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEJAMETHBIX), a TAKKe C y4ETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENbHBIX JEHCTBUI 00yYaromerocs o OCBOSHUIO
CoJlep KaHMs IIpeIMeTa.

IIo BceM Ha3BaHHBIM NO3UUMAM B IIporpaMMe II0 XUMHM IPELyCMOTpEHA
IPEEMCTBEHHOCTh C OOy4Y€HMEM XMMHMU Ha YpOBHE OCHOBHOIO 001iero oOpazoBaHMs. 3a
mpefeiaMd  yCTAaHOBJIGHHOW TMPOrpaMMON TI0O XUMHUHU 00s3aTeIbHOW (MHBApPHAHTHOMN)
COCTaBJISIIOLIEH coep KaHUus YUYEeOHOro npeaMeTa « XUMHUsA» OCTaéTcss BO3MOKHOCTh BbIOOpa
€ro BapUaTUBHOM COCTAaBIIOLICH, KOTOpas JOJDKHA OIPEAENATbCS B COOTBETCTBUU C
HaIpaBJICHUEM KOHKPETHOTO POl 00yUEeHMUSI.

B cootBercTBUM ¢ KoHUenTyanbHbIMH noJiokeHUsIMU DPI'OC COO o HazHayeHUU
npenMeToB 6a30BOro U yriryoJaéHHOro ypoBHeEH B cucteMe nudpepeHupoBaHHOTO 00yYeHHS
Ha ypOBHE CpegHEero oOmiero oOpa3oBaHHs XUMHS Ha YPOBHE YIIyOJIEHHOTO H3Yy4YECHHS
HaIlpaBJICH HAa peaIu3alMi0 IPEEMCTBEHHOCTH C MOCIEAYIOIIMM J3TaloM IOJIy4YEHUS
XMMHUYECKOTO 00pa3oBaHUsl B paMKaX M3Y4YEHMs CHEIHUAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JMCHUIUIMH B By3aX M OpraHU3alusX CpeaHero mnpo¢ecCHOHAIbLHOIO
oOpazoBanusi. B 93Toif cBA3M wu3yueHue npeaMera «XHUMHUA» ~ OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha paclIUpeHHe U YIIyOJIeHHe TEOPEeTUUECKOM M IPaKTUYECKOU
HOJArOTOBKU 00yYaroIuXxcsl, BEIOpaBIIMX ONPEAEIEHHBIN MPOPUIIb 00YUEHMsI, B TOM YHUCIIE C
HEPCIEKTUBON IOCIEAYIOUIEr0 MOIYYEHUs] XMMHUYECKOro 00pa30BaHUS B OpraHMU3alMsIX
npodeccuonansHoro odpazoBanus. Hapsgy ¢ stum, B cBere TpeboBanuiit ®I'OC COO
IUIAHUPYEMBIM ~ pe3yJbTaTaM OCBOCHUA (eaepanbHO 00pa3oBaTENbHON MPOTPaMMBI
cpenHero o0uiero oO0pa3oBaHUs H3Y4YEHHE NpeaMeTa «XUMUs» OPUEHTUPOBAHO TAKXKE Ha
pelieHne 3a7a4 BOCIUTAHUS U COLUAIBHOIO Pa3BUTHsI 00ydaroluxcsi, Ha (OPMUPOBAHUE Y
HUX OOIIEMHTEJUIEKTYalbHBIX YMEHHMH, YMEHHUH palHoHaIM3aluu Yy4yeOHOro Tpyna u
0000MEHHBIX CIOCOOOB ACSITENLHOCTH, UMEIOLIUX MEXKIUCLUILTMHAPHBIN, HaIpeIMeTHbIN
Xapaxkrep.

CocTaBnOmKMHU NIpeAMeTa «XUMUS» Ha YPOBHE YIUIyOJEHHOIO M3YUYEHUS SBISAIOTCA
yriayOnénnble Kypcebl — «Opranndeckas Xumush» U «O01as 1 Heopranudeckast Xumus». [lpu
OTIpe/IeNIEHUH TOIXO0J0B K OTOOPY U CTPYKTYPHON OpraHU3alluU COJIEP KaHUs 3TUX KypCOB B
IporpamMmme Mo XMMuM 3a 0CHOBY NpHHATHI os1okeHUss PI'OC COO o paznuuusx 0a30BOro u
yriayOnEHHOTO YPOBHEH H3YUEHMSI IPEAMETA.

OcHoBy coaepkaHusi KypcoB «Opranndeckass XuMus» U «OOmas 1 HeopraHU4ecKast
XUMUS» COCTaBIIET COBOKYIIHOCTb IPEIMETHBIX 3HAHWW W yMEHUH, OTHOCAIIUXCS K
0a30BOMYy YpOBHIO H3Yy4YeHHs NIpeaMeTa. DTa CHUCTeMa 3HaHHWM MOJy4yaeT omnpeaenEHHOe
TEOPETUYECKOE JOIMOJHEHHUE, MO3BOJSIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIIHIA
00BbEM (pakToNOrMUEecKkoro mMarepuana. Tak, Ha yriyOJIEHHOM ypOBHE M3y4Y€HHs INpEAMETa
o0ecnieyeHa BO3MOXKHOCTb 3HAUYMUTEIBHOIO YBEJIWYEHHS O0bEMA 3HAHUH O XUMHUYECKHX
AIIEMEHTAaX W CBOWCTBAX HX COCAMHEHHWH HAa OCHOBE pACHIMPEHUs U yrioyOsieHus



MpEe/ICTaBICHUI O CTPOCHUH BEIECTBA, XUMUYECKOM CBS3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS
peaxiuii, pacCMaTpUBaeMbIX C TOYKHU 3PEHUS XUMUYECKOW KUHETHKU W TEPMOJUHAMHKHU.
N3ydyenune nepuonnyeckoro 3akoHa M llepronnueckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUECKUX MPEJCTABICHUAX O CTPOCHUU aTOMA.
XuMu4ecKasi CBSI3b OOBSCHSETCS C TOYKM 3PEHHUS HDHEPreTMUECKUX H3MEHEHMH Npu €&
o0pa3oBaHUM W pa3pyLICHUH, a TAKXKE C TOYKHA 3PEHHUsS] MEXaHU3MOB €€ 00pa30BaHUA.
N3ydyenne TUNOB peakuMil  AOMOJIHAETCS  (OPMUPOBAHUEM  IPEACTABICHUN 00
IIEKTPOXMMHUYECKUX IPOLIECCAaX U IEKTPOJIM3E PacIIaBOB U pacTBOPOB BellecTB. B kypce
OPraHMYECKOM XWMUM NPU PACCMOTPEHMHM PEAKUMOHHOM CHOCOOHOCTH COEAUHEHMN
yaensieTcs ocoboe BHUMaHHE BOMpPocaM 00 AEKTPOHHBIX d(dexTax, 0 B3aUMHOM BIUSHHUH
aTOMOB B MOJIEKYJIaX 1 MEXaHU3Max peakiui.

Oco0oe 3Haue€HNE UMEET TO, YTO Ha COJAEPKAHUE KypCOB XUMHH YIITyOJEHHOIO YPOBHS
U3y4eHHUs Ul KJIACCOB OIpenena€HHOro npoduis (riaaBHbIM 00pa3oM Ha UX CTPYKTYpYy U
XapakTep JOMOJMHEHWH K OOImeld CUCTeMe MPEAMETHBIX 3HAHWN) OKA3bIBAIOT BIHSHUE
CMEXHbIE TpenMeTsl. Tak, Hampumep, B COACpPKAHUM MPEAMETa JJIs KJIacCOB XUMHKO-
¢buznueckoro npoduist 60blI0e 3HAUCHHUE Oy TyT UMETh 3JIE€MEHThI YYeOHOTro MaTepuaa 1mo
obmeit xumuu. Ilpu u3yueHuM mnpenMera B JaHHOM cCllydae akLEHT OYyJeT cielaH Ha
OOLIHOCTh METO/I0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUIl B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHass Teopus (MOJIEKYJsIpHAs Teopusl B (hU3HMKE), 3aKOHBI COXPAHEHHUS MAacChl U
SHEPruM, 3aKOHBl TEPMOIMHAMUKH, 3JIEKTPOJIN3a, MPEICTaBICHUS O CTPOSHUU BEIIECTB U
apyroe.

B To e BpeMs B colep)KaHUU MpeaMeTa Uid KIACCOB XUMHUKO-OMOJIOTMYECKOTO
npo¢uist OonblIMK yIenbHBIM Bec OyIeT MMETh OpraHudeckas Xxumus. B artom ciydae
MPEIOCTABIACTCS BO3MOXKHOCTh JUIsi Oojiee OOCTOSITENBHOTO PAacCMOTPEHUS XUMHUYECKOU
OpraHM3allK KJIETKA KaK OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOH BXOMAT, K IPUMEPY,
TaKH€ CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMITU/IbI, OCJIKU, YIIIEBO/bI, HYKJIEHHOBBIE KHCIOTHI U
apyrue. Ilpu 3ToM 3HaHMS O COCTaBE M CBOWCTBAx IPEACTABUTEIEN OCHOBHBIX KJIacCOB
OpPraHUYECKUX BEIIECTB CIyXaT OCHOBOW JUIA U3YUYEHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A,
JBIXaHUSI, TUIIEBapEHUSI.

B mnane ¢gopmupoBaHUS OCHOB HAYYHOIO MHPOBO33PEHUS, OCBOEHUS OOIICHAYYHBIX
METOJIOB TO3HAaHUS W OIbITa MPAKTUYECKOTO INPUMEHEHMsS] HAay4HbIX 3HAHMNA H3y4YEHHE
npeaMera «XUMHs» Ha yriayOJ€HHOM ypOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SIX C
y4eOHBIMU TpEAMETaMHU, BXOJSAIIMMH B COCTaB IpeaMeTHhIX obmacteit «EcTtecTBenHo-
Hay4YHBIE TpeAMEThI», « MaTemaTrka u nuHopmatuka» u «Pycckuil Si3bIk U TuTEpaTypay.

ITpu n3ydyeHun yueOHOro npeamera «XUMHsD» Ha yriayOJIEHHOM ypOBHE TaKKe, Kak Ha
YpPOBHE OCHOBHOTO W cpeIHero oomero oOpa3zoBaHusi (Ha 0a30BOM YpOBHE), 3ajaycit
NEPBOCTENIEHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHME OCHOB HAYKM XMMMH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YeJOBeKa M OJHOTO U3
KOMITOHEHTOB MUPOBOM KyJIbTyphl. Perienne 3Toi 3a1aun Ha yriryOJI€HHOM YPOBHE U3YUECHUS
npeaMeTa NpeanoiaraeT peaau3aluio TaKuX Lesei, Kak:

e (hopMHpOBaHHUE NPEACTABICHUIN: O MATEPUATILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX

Y TIO3HABA€MOCTH SIBJICHUN MPHUPOJIbI, O MECTE€ XMMHH B CUCTEME €CTECTBEHHBIX HAYK



u e BeAyuie posu B 0OECNEUYEHHH YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA: B
perieHny mpoOJieM 3KOJIOTHYECKOUW, YPHEPTeTHIECKOW W MHINEeBONM 0€30TMacHOCTH, B
Pa3BUTUH MEAULMHBI, CO3JJaHUH HOBBIX MaTEPHUAIOB, HOBBIX HICTOYHUKOB SHEPIUH, B
o0ecreyeHn  PalMOHANILHOTO  NPHUPOJAOIOIb30BaHUA, B  (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIeH KyJbTypbl UeENOBEKa, a TaKXKe DSKOJOTUYECKH
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM CPEAE;

OCBOEHHE CHCTEMBI 3HAHWM, JIEKAIIMX B OCHOBE XUMHMUYECKON COCTaBISIOLIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIAMEHTAIbHBIX MOHSTHM, 3aKOHOB U
TEOpUN XHMHUH, COBPEMEHHBIX NPEACTABICHUNA O CTPOCHHMM BEIIECTBA HAa Pa3HBIX
YPOBHAX  —  aTOMHOM,  HMOHHO-MOJIEKYJISIDHOM,  HAJAMOJIEKYJIIDHOM, O
TEPMOJMHAMUYECKAX U KUHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XMMHYECKOM pPABHOBECHHM, PACTBOpPAaX U JUCIEPCHBIX cUCTEMaX, 00
001X HAYYHBIX MPUHIIMIIAX XUMUYECKOTO MTPOU3BOCTBA;

dbopMupoBaHue y OOyYarOIIMXCS OCO3HAHHOTO TOHUMAaHHS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMUYECKUX 3HAHUHN A1 OOBACHEHHUS KIIOUEBBIX HJIIEH U MpoOieM
COBPEMEHHOM XHWMHUH, JUIsi OOBSICHEHHS W MPOTHO3UPOBAHUS SIBICHUN, MMEIOIIUX
€CTECTBEHHO-HAYYHYIO0 TPHUPOAY; TPaMOTHOIO pEHIeHHs NpoO0JieM, CBSI3aHHBIX C
XUMHUEH, MPOTHO3UPOBAHHWSA, aHalv3a M OLEHKM C TMO3ULUUNA SKOJOTHYECKON
0€30MMacHOCTH MOCEeICTBUN OBITOBOM 1 MPOU3BOICTBEHHOM ACSITEIFHOCTH YEJIOBEKa,
CBSI3aHHOM C XHMMHMYECKHM IPOU3BOJCTBOM, HCIOJIb30BAaHUEM U THepepabOTKOM
BEILIECTB;

yrayOjieHne TMpeACTaBICHUM O Hay4YHBIX METOJAX MO3HAHUS, HEOOXOIUMBIX s
OpUOOpPETeHUs] yYMEHUN OpPUEHTHUPOBATHCS B MHPE BEIIECTB M OOBSICHEHHUS
XUMHYECKHUX SBJICHUM, UMEIOIINX MECTO B IPUPOJE, B IPAKTUYECKON IESITENBHOCTH
Y TIOBCETHEBHOW JKU3HU.

B mnnane peanu3anuu NEpBOOYEPEAHBIX BOCHHUTATENBHBIX W Pa3BUBAIOMIMX (DYHKIIMIA
IIEJIOCTHOM CUCTEMBI CPEIHET0 00I1ero 00pa3oBaHus MPH U3YUEHUN TpeaMeTa « XUMUs» Ha
yriayOaEHHOM ypoBHE 0CO0YI0 aKTyallbHOCTh MPHUOOPETAIOT TaKWE LENH U 3a]]a4H, KaK:

BOCIIUTaHNE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBIICHUUA TPUPOIbI, YBAKEHUS K
MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPETUYECKUX M TPUKIIATHBIX HCCICAOBAHHUMA B
XUMUH, (OPMUpPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

pPa3BUTHE MOTHBAIMK K OOYYEHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMTAHHUIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX [IEHHOCTEH;

pa3BUTHE T[IO3HABATEJbHBIX HMHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX
CrocoOHOCTEH 00yuaromuxcsi, GopMUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIICHUS K
CaMOOOpa30BaHUI0 W HEMNPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCHEHTHOMN
podeCCHOHAIEHON 1 00IIECTBEHHOM IeATeTLHOCTH, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 37I0POBBIO U TTOTPEOHOCTHU B 3I0POBOM 00pase KU3HH;

dbopMUpOBaHME YMEHUW M HABBIKOB PA3yMHOIO MPHUPOJOMNOJIb30BAHMS, Pa3BUTHE
AKOJIOTMYECKON  KyJbTYpbl, NpPHOOpETeHHE OIbiTa  OOIIECTBEHHO-TI0JIE3HOM
YKOJOTHYECKON AESATSIILHOCTH.



Hekotopslie npakTudeckue padoThl Oy ayT MPOBOAUTH C UCIIOJIb30BAHUEM 000PYAOBaHUS
[lentpa «Touka pocta»:

- 1mudpoBort naboparopun POLUSLAB mno xumMum ¢ HabopaMH JaT4YUKOB:
OecrpoBOAHBIM MyJbTUAATYMKOM LFS, natunkom mist u3MepeHus: ONTUYECKOM MIOTHOCTH U
MYTHOCTH PAacTBOPOB BELIECTB, IAaTYMKOM u3MepeHuss pH cpeapl pactBopa, JaTUYUKOM
M3MEPEHUS AIIEKTPUUECKON ITPOBOJIUMOCTH

- BUPTYQJILHOTO MIPAKTUKyMa.

brnaromapss 3TomMy y oOydYarommxcsi TOSBHUTCS BO3MOXXHOCTh KOJUYECTBEHHBIX
HaOMoAeHNN (U3MUECKUX U XUMUYECKUX SBICHUW, TMPOUCXOMAIINX C BEIICCTBAMU, IS
MOJIy4eHUsT JTOCTOBEpHOUW wuHpopmarmu. Ha OCHOBE MOMy4YEHHBIX JKCIIEPUMEHTATHHBIX
JAaHHBIX OOYyYarolIMe CMOTYT CaMOCTOSITENIbHO JieJlaTh BBIBOJIBI, 0000IIaTh pe3yJIbTaThl,
BBISIBJISITh 3aKOHOMEPHOCTHU, UYTO OYyJIeT CIIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMN 00Yy4YEHUS
IKOJIbHUKOB. Bo BpeMst mpakTrueckux padbot oOyyaroiuecs: Oy 1yT BOBJICUEHBI B TPOCKTHO -
UCCJIEI0OBATENbCKYIO AeSTENbHOCTh. KoMIUIEKT ndpoBoit 1a60paTOpuu MO3BOJISAET TOCTUYD
00pa3oBaTeNbHbIX PE3yJIbTaTOB 00YyYaIOIUXCs, JAET BOZMOKHOCTD YIITyOlIEHHOTO U3YYEHUS
npeiMeTa, B TOM YHCIE BO3MOXHOCTh Pa3BUTHS H300PETATENLCKOT0, KPEaTUBHOTO,
KPUTUYECKOTO MBIIUJICHUS, Pa3BUTUS (PYHKIIMOHAIBHOU TPAMOTHOCTH 00YYaloOlUXCsl, B TOM
YUCJIE €CTECTBEHHOHAYYHOU U MAaTEMAaTHYECKOM.

B xone uzydenus: xkypca mpojopkaercs GOpMUPOBAHUE YKCTIEPUMEHTAITLHBIX YMEHUI:
OMHCHIBATh OKCIEPUMEHT, COCTABJIATh W 3aMONHITH TaOJIUIBI, CTPOUTh TpaduKH 110
TaOJUYHBIM JAaHHBIM, TPOBOJAUTH MATEMATHUECKUE PACUETHI.

dopMUpOBaHUE HCCJIE0BATEIIbCKUX YMEHUU: ONPENEIICHUE POOIIEMBI,
(dhopMyTupOBaHHE UCCIEA0BATEIBCKON 3a/1aUH, INIAHUPOBAHUE PEIICHUS 3a]]a4H, TOCTPOSHUE
MOZENEHN, BBIABUKEHHUE TUIIOTE3, IKCIEPUMEHTAIbHAs NMPOBEPKA TMIIOTE3, AHAIN3 JAHHBIX
AKCIIEpUMEHTAa U HAOI0ACHUH, POpMYyIHpOBaHUE BHIBO/IOB.

OO6mIee KOJMYECTBO YaCOB, MIPETYCMOTPEHHBIX 71l M3YUYCHHUS XUMHH HA YTITyOJICHHOM
ypOBHE cpeaHero odiiero obpasosanus, cocrarisieT 204 gacoB: B 10 kimacce — 102 ygaca (3

yaca B Hezelnto), B 11 kimacce — 102 yaca (3 yaca B Heieni0).



COILEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHMYECKASA XUMUA

TeopernyecKkue 0CHOBbI OPraHUYECKOM XUMMH.

[IpeamMeTr W 3HAaYE€HUWE OPraHUYECKOW XUMHUHU, HPEACTABICHHE O MHOro00pasuu
OPTaHUYECKUX COCAUHECHUU.

DJEKTPOHHOE CTPOEHUE aToMa YIJIEpoJa: OCHOBHOE M BO30YXKAEHHOE COCTOSHHUA.
BasleHTHBIE BO3MOXHOCTM aTroMa yriepona. XHMHYECKass CBA3b B OPraHUYECKHX
coequHEHUsX. Tumel THOpPHIM3ALMKM AaTOMHBIX opOuTanei yriepoga. MexaHHU3MbI
oOpa3oBaHMsI KOBAJICHTHOW CBsS3M (OOMEHHBIM W JIOHOPHO-AKIENTOPHBIN). THITBI
NEPEeKPhIBaHUSI aTOMHBIX opOuTaneil, 6- u n-cBsi3u. OauHapHasi, JBOHAS U TPOWHAs CBS3b.
CriocoObl pa3peiBa CBsi3el B MOJIEKYyJlaX OpraHnyeckux BemiecTB. [loHsTHE O CBOOOJHOM
paaukaie, Hykjieo(uie 1 dJIeKTpoduie.

Teopuss crpoeHust opraHuueckux coeauHeHuii A.M. BbytnepoBa M cOBpeMEHHbIE
MPEACTABICHUSI O CTPYKTypE MOJEKYJI1. 3HA4€HHE TEOPUH CTPOCHHSI OPraHWYeCKHX
coeIUHEHUM. MoueKyspHble U CTPYKTypHble (GopMyisbl. CTpyKTypHBIE (POpPMYJIbI
pa3IMYHBIX BUJIOB: pa3sBEPHYTas, COKpalEHHAasA, ckeneTHas. M3omepusa. Bunbl mzomepun:
CTPYKTypHasi, MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(PQPEKThl B MOJEKYJaX OpPraHUYECKHX
COEMHEHHUH (MHAYKTUBHBIA U ME30MEPHBIN 3((HEKThI).

[IpencraBnenre o0  KjIacCH(pUKAUMU  OpraHuyeckux  BemecTB. [lonsatue o
¢yskuuoHaneHOW rpynne. ['omonorus. ['omonoruueckue psiapl.  Cuctemaruyeckas
HOMeHKJIaTypa oprannueckux coequHennii (IUPAC) u TpuBHanbHble Ha3BaHMs OTAEJIBHBIX
IIPEICTABUTENIEN.

OcoOenHoct W kiaccuukamuss  OpraHMYecKux  peakiuil.  OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMA B OPTAHUYECKON XUMUHU.

OKCIEPUMEHTAIBHBIE METOIbl U3YYECHUS BELIECTB U UX MIPEBPALICHUI: O3HAKOMIICHUE C
oOpa3uamMu OpraHNYECKUX BEILECTB U MaTepUaIaMH Ha UX OCHOBE, OMbITHI 10 MPEBPAILECHUIO
OpraHMYEeCKHUX BEUIECTB NPU HarpeBaHuH (IUJIAaBIEHUE, OOYTJIMBAaHHE W TOPEHHUE),
KOHCTPYHPOBaHUE MOJEIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

YriaeBoaopoasnl.

Anxansl. 'oMmosornyeckuil psj ankaHoB, o0mas popMyiia, HOMEHKJIATypa U U30MEpHUsl.
DJIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKY.T AJIKAHOB, SP°-THOPUIM3aIIUs ATOMHBIX
opOuTanei yriepoja, 6-cBa3b. Ou3nueckre CBONCTBA AJIKAaHOB.

XUMHUYECKHME  CBOMCTBAa  AJKaHOB:  PEAaKUMM  3aMEUICHUs,  M30MEpHU3alllH,
JNETUIPUPOBAHMS, IUKIM3ALUH, INPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBinenue o mexanusme
peaKkumii paguKaJIbHOIO 3aAMEIICHHMS.

Haxoxnenue B mpupoae. CriocoObl MoydyeHus: 1 IPUMEHEHUE alTKaHOB.

[uxmnoankauel. O6mias Gopmynna, HOMeHKIaTypa u uzomepusi. OCOOCHHOCTH CTPOSHUS
U XUMHUYECKHX CBOMCTB ManbIX (UMKIOMPOMNAaH, MUKIOOYTaH) M OOBIYHBIX (I[MKJIOMEHTAaH,
LIUKJIOTeKCaH) HUKJIoaIKaHOB. CriocoOBI MOJIy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.



Ankenpl. ['omomornueckwii psim  ankeHOB, oOmas ¢dopMmynaa, HOMEHKIATYypa.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP>-THOPHIN3ALIMS AaTOMHBIX
opburaneit yriuepoaa, o- U n-cBsizu. CTpyKTypHas U reoMeTpuyecKas (LIUC-TPaHC-) U30MEPUSI.
@u3znueckue CBOMCTBA AJIKEHOB. XHMMHMUYECKME CBOMCTBA: pEaKUUM NPUCOCIUHEHUS,
3aMELIEHUs B O-TI0JIOKEHHUE IIPU IBOWHOW CBSI3H, MOJIMMEPU3aLMU U OKucieHus. [IpaBuiio
MapxkoBaukoBa. KadecTBeHHbIE peakIMM Ha JBOMHYIO CBS3b. CHOCOOBI MOJyYEHUS U
IPUMEHEHUE AIIKEHOB.

Anxaguensl.  Knaccudukanuss — ankaaueHoB  (CONpsDKEHHBIE,  W30JIMPOBAHHBIE,
Kymyaupogannvie). OCOOEHHOCTH JJIEKTPOHHOIO CTPOEHMSI M XUMHYECKMX CBOWCTB
CONpPSKEHHBIX AUEHOB, 1,2- n 1,4-npucoeaunenue. [lomumepusanus conpsoKEHHBIX TUEHOB.
CriocoObl MONTy4eHHs ¥ TPUMEHEHUE aJIKaIueHOB.

Anxunbl. 'oMonorndeckuil psja aakuHoOB, o0mas Gpopmysia, HOMEHKIATYpa U U30MEPUSL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, Sp-THOpUIN3alins aTOMHBIX
opOutaneil yriepoga. dusznueckue CBOWCTBA aIKUHOB. XUMUYECKUE CBOWCTBA: PEAKIMU
MIPUCOEITUHEHHUS, TUMEPU3ALIMU U TPUMEPHU3ALMH, OKHCIeHUs. KHUCIIOTHBIE CBOICTBA aJIKUHOB,
MMEIOILINX KOHIEBYIO TPOIHY0 CBA3b. KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CrIOCOOBI
IIOJIy4ECHUS U IPUMEHEHHE AJIKMHOB.

ApoMatuyeckue yriaeBoaopoAsl (apeHsl). ['omonoruueckuil psii apeHoB, 00Iast
dbopMyna, HOMEHKJIATypa W H30MEpHs. ODJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJbl OeH3051a. OU3nYecKue CBOMCTBA apeHOB. XMMHUECKHE CBOMCTBA OEH3051a U €ro
TOMOJIOTOB: pEaKLMM 3aMEIleHUs B OEH30JbHOM KOJIbLIE M YIJIEBOJOPOIHOM paJIUKaIE,
peakuuu INPUCOECIUHEHUs, OKHUCIEHHE romojoroB Oenzona. IlpeacraBieHue 00
OpPUEHTHUPYIOILIEM ACUCTBUU 3aMECTUTENIEH B OCH30JbHOM KOJIBLIE HAa MPUMEPE AJIKWIBHBIX
paauKaioB, KapOOKCUIbHON, THIPOKCHIIBHOM, aMUHO- U HUTPOTPYMIIbI, aTOMOB T'aJIOT€HOB.
Oco0OeHHOCTH XUMHUYECKHMX CBOWCTB crupona. [lomumepuzanus crupona. CrnocoOsl
[IOJIy4EHMS U IPUMEHEHHE apOMATHYECKUX YIVIEBOOPOOB.

[Tpuponansrii ra3. [TonyTHeie HedTsHBIE ra3bl. HedTh u €€ npoucxoxaenue. KaMeHHbIH
yrojib ¥ OPOAYKTHI ero nepepadotku. CrocoObl mepepaboTku HEPTH: MEPErOHKa, KPEKUHT
(TepMUYECKHil, KaTaTUTUUECKUH ), pupopMuHT, muponus. [IpoaykTsl nepepaboTku HedTH, NX
NPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

I'eHeTnuecKas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOCHUE TAJIOTCHIIPOU3BOIHBIX YIIIEBOAOPONOB. Peaknuu 3amerneHus
rajJloreHa Ha THAPOKCOIpYIIly, HUTPOIpyIIy, LUAHOTPYMIly, aMHUHOrpymnmy. JleiictBue Ha
raJIOTEHIIPOM3BOAHBIE BOJHOIO M CHUPTOBOTO pacTBOopa Mménoun. Bi3anmmonencrsue
JUTAJIOTCHAJIKAHOB ¢ MarHMeM U UUHKOM. [IoHsATHE 0 METAIIIOOPTaHUYECKUX COCINHEHHUSX.
Hcnonp30BaHue TajoOreHNpPOU3BOAHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W IPU CHUHTE3E
OpPraHUYECKUX BEIIECCTB.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHMsS BEIIECTB M HMX MPEBPAILICHHUI: H3y4YEHHE
¢u3nyecKux  CBOMCTB  YIJIEBOAOPOAOB (PacTBOPHUMOCTH), KAUECTBEHHBIX peaKIUl
YIJI€BOJIOPO/I0B Pa3IMUHBIX KJ1accoB (0OeciBeurBaHre OPOMHOM WJIM HOAHOM BOJBI, PaCTBOPA
[IEPMaHIraHaTa Kalus, B3aMMOJCHCTBHE aleTWIEHAa C aMMHAYHBIM DPAacTBOPOM OKCHJIA
cepebpa(l)), kaguecTBeHHOE OOHAPYKEHUE YTIAEPOa U BOIOPOIa B OPTAaHMYECKUX BEIEeCTBAX,



MOJIydeHUE STUJICHA W U3YYEHHE €Tr0 CBOMCTB, O3HAKOMJICHUE ¢ Kosutekiusmu «HedpTs» u
«Yromp», C oOpa3lamMy TIacTMAacC, KaydyKOB U PE3UHBI, MOJICIUPOBAHUE MOJICKYJ
YIJIEBOJOPO/IOB U TaJIOT€HIPOU3BOAHBIX YIJIIEBOIOPOAOB.

Kucnopoacoaep:xamue opranadeckue coeJMHEHM .

[IpenenvHbie oHOATOMHBIE CHUPTH. CTpOeHHE MOJEKYJ (Ha MpUMEPE METaHoJIa U
sTaHojda). lomonormueckuii psia, obmas ¢opmyna, H30Mepus, HOMEHKIaTypa H
kiaccudukaiusa. OU3n4ecKue CBOMCTBA MpeACIbHBIX OJHOATOMHBIX CIUPTOB. BomopoaHbie
CBSI3M MEXIY MOJIEKYJaMH CIOUPTOB. XHWMHUYECKHE CBOWMCTBA: pEAKIMHU 3aMEUICHHUS,
NETUIpaTaluy, OKHWCICHUS, B3aMMOJICHCTBUE C OPraHUYECKHUMHU M HEOPraHM4YEeCKUMU
kucimoramu. KadecTBeHHas peakius Ha OJHOATOMHbIE cHUPTHL. JlelcTBue 3TaHONna M
METaHOJIa Ha OpraHu3M dYenoBeka. CrocoObl TMONY4YEHUS W MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie >¢upsl, HOMeHKIaTypa u uzoMmepus. OcoOeHHOCTH (UBNYECKUX U
XUMHUYECKHUX CBOMCTB.

MHOroaroMHbI€ CHHUPTHI — STUJICHIIIUKONAb U IUUepuH. OU3NYECKUEe U XUMUYECKUE
CBOMCTBA: PEAKLUHMM 3aMEIICHUSA, B3aUMOJECHUCTBUE C OPTrAHUYECKMMHU U HEOPraHUYECKUMU
KUCJIOTaMM, KauyeCTBEHHAas peaklMsi Ha MHOroaToMHble cnupthl. IIpeacrtaBienue o
MEXaHU3MEe peaKIui HYKICoPUIBLHOIO 3aMelleHus. [lelicTBME Ha oOpraHu3M uYejoBeKa.
Croco0bl TOTy4YeHHs ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BIUSHUE THIPOKCOTPYMIBI M OCH30JIHHOTO
saapa. ®dusnueckue cBoicTBa (deHonma. OCOOCHHOCTHM XUMHUYECKHX CBOMCTB (eHoa.
KauectBennnie peakiuu Ha ¢GeHod. TokcuuHocTh ¢eHona. CrnocoObl TMOMyYeHUS U
npuMeHneHue ¢penosna. denondopmanbaeruinas cMoa.

KapOoHwibHbIE COEIUHEHUS — aIbJIETHABl W KETOHBI. OJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYyMIbl. ['OMOJIOTHUECKUE PSIBI albJACTUI0B U KETOHOB, 00mIas (Gopmya,
U30MEpPUA U HOMEHKIaTypa. PU3NUYECKHE CBOWCTBA aJbJCTHUI0B M KETOHOB. XUMHYECKHUE
CBOMCTBA aJIBbACTUIOB W KETOHOB: pPEaKUuu mnpucoequHeHus. OKUCICHUE alIbJACTUIOB,
Ka4eCTBEHHBIC PEAKIIMU Ha ajbAeruabl. CriocoObl OyYeHUSI M MPUMEHEHHE alIbJIETHIOB U
KETOHOB.

OHOOCHOBHBIE MpeENbHBIC KapOOHOBBIE KUCTOTH. OCOOEHHOCTH CTPOCHUS MOJIEKYJI
KapOOHOBBIX KHUCIIOT. M3omepuss u HOMeHKJIaTypa. Du3ndecKkue CBONCTBA OJIHOOCHOBHBIX
npeAeabHbIX KapOOHOBBIX KHCJIOT. BOAOpOAHBIE CBS3M MEXKIYy MOJIEKyJaMH KapOOHOBBIX
KHCJIOT. XMMUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKITUS dTepUPHUKAIINN, PEAKITUN C
y4acTHEM YTJIEBOJOPOIHOTO pamukana. OCOOEHHOCTH CBOWCTB MYPAaBBHHOW KHCJIOTHI.
[TonsaTrie 0 TPOM3BOAHBIX KapOOHOBBIX KHCJIOT — CJOXHBIX 3dupax. MHoroobOpaszue
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX M apOMaTHYECKUX KapOOHOBBIX
KHUCJIOT, JUKApOOHOBBIX KHUCJIOT, THJIPOKCHUKAPOOHOBBIX KUCJOT. [IpeactaBurenu BBICHIUX
KapOOHOBBIX KHCJIOT: CTEAPUHOBAS, MAJTBMUTHHOBAS, OJICMHOBAS, JUHONEBAS, TUHONEHOBAS
KUCJIOTHI. CTIOCOOBI MTOTyYEHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxusle 2¢upsl. 'omonoruyeckuii psij, oomias GopmMyia, U30MepUs U HOMEHKJIATypa.
DOU3NYECKNE U XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCJION U LIECIIOYHOMN Cpelie.



Kupsi. Ctpoenue, pusndeckre 1 XUMUYECKHUE CBOMCTBA KUPOB: TUAPOJIN3 B KUCION U
menoyHoi cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COIEPXKAIIUX OCTaTKHA HETPEIeTbHBIX
AKUPHBIX KUCTOT. JKUpBI B IPUPOLE.

Mp114 Kak COJIM BBICIINX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

OO6mrast xapakTepucTuka yrieBojoB. Kiaccudukaius yriaeBomoB (MOHO-, IH- H
noymcaxapuabl). MoHOcaxapuIbl: TIIFOK03a, (PpyKkTo3a, ramakro3a, pudo3a, n1e30Kkcupudo3a.
@Pu3nyecKkue CBOWCTBA W HaxoxJeHue B Inpupone. PorocuHre3. XUMHUYECKUE CBOMCTBA
[JIFOKO3bl: PEaKUUUW C YyYaCTUEM CIHUPTOBBIX W aIbJETUIHOW TPYyII, CHOUPTOBOE U
MOJIOYHOKHCIIOE OpoxeHue. IIpuMeHeHue ritoKo3bl, €€ 3HaYE€HUE B YKU3HENESITEIbHOCTH
opranu3Mma. Jlucaxapuapl: caxapo3a, MalbTO3a M JakTo3a. BoccraHaBiauBawomue u
HEBOCCTaHaBIIMBaroIue aucaxapuinl. ['uaponus nucaxapunoB. HaxoxaeHue B mpupojie u
npuMeHenue. [lonncaxapuapl: kpaxMall, TJIIMKOTEH U LeJUTr0103a. CTPOEHUE MAaKpOMOJIEKYJT
KpaxMajia, [JIMKOr€Ha U LeJuTtoso3bl. du3nueckue CBOWCTBA Kpaxmalna M UEJUTHOJIO3BI.
XUMHYECKHE CBOMCTBA KpaxMalia: TUAPOJIN3, KAYECTBEHHAsl PEaKIUs C HOJIOM. XUMUYECKUE
CBOMCTBA IICJUTIONIO3BI: THUAPONU3, ToidydeHne ddupoB 1memwnono3sl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN HIENK).

DKCIEpUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIECTB U UX MPEBPALIEHUN: PACTBOPUMOCTD
Pa3JIMYHBIX COUPTOB B BOJAE, B3AUMOJCHCTBUE ATAHOJA C HATPUEM, OKUCIIEHHUE STUIIOBOTO
CIUpTa B albJErH] Ha PAacKaJIEHHOM MEIHOW MPOBOJIOKE, OKUCJIEHWE ATUJIOBOTO CHUPTa
TUXPOMATOM KaJiis (BO3MOYKHO MCIOJb30BaHUE BUACOMATEPUATIOB), KAU€CTBEHHBIE PEAKIINU
Ha anpaeruabl (¢ rugpokcugoM auammuHcepedpa(l) m rumpoxcunom menu(Il)), peakmms
rimiepuHa ¢ ruapokcuaoM meau(Il), xumuueckne cBoiCTBa pacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMOJICCTBHE pacTBOpa IIOKO3bI ¢ ruapokcuaoM menu(Il), B3anmozeiicTBue kpaxmana ¢
MOJIOM, PEIIIeHNE IKCIIEPUMEHTATIBHBIX 3a/1a4 1o TeMaM «CriupTsl 1 heHob, «KapOoHOBBIE
KUCTOTHI. CIOXKHBIE YPUPBI».

A30TCoaep:Kalye OPraHnvecKre CoeuHEHU .

AMHMHBI — OpraHMuYecKue TpOU3BOJHbIE amMmuaka. Kiaccudpukainuss amMUHOB:
anmudaTHIECKUe W apoMaTHYECKUe; TEPBUYHBIC, BTOPUYHBICE WU TpeTuuHble. CTpoeHUE
MOJIEKyJ1, 0011ast popmyiia, U30MEpHs, HOMEHKIATypa U (U3MIeCKUe CBOMCTBA. XUMUYECKOE
CBOMCTBa anmn(paTUIEeCKNX aMHHOB: OCHOBHBIC CBOWMCTBA, AJKWJIMPOBAHUE, B3aUMOJCHCTBIE
NEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONMM anKnIaMMOHHUS.

AHWIMH — TpEeACTaBUTENIb aMHHOB apoMarudeckoro psga. CTpoeHue aHWIIMHA.
B3anMHoe BimstHEE TPYIIIT aTOMOB B MOJIeKyJie aHmHa. OCOOCHHOCTH XUMUYECKUX CBOMCTB
anunnHa. KauecTBeHHble peakiiuu Ha aHWIMH. CHocoObl TOMyYeHHS W TPUMEHEHUE
anudatuyeckux amMmuHoB. [lonyueHre aHUIMHA U3 HUTPOOEH301a.

Amunokuciotel. Homenkiarypa u  wuzomepus. OTtTaenbHble MNPEACTABUTENN O
AMHUHOKUCJIOT: TJIMLHH, aJaHuH. Ou3nyeckue cCBOMCTBa AMUHOKHCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEpHBIX OPTaHWYECKHX COSAWHEHUH, pPeakiys MOJUKOHEHCAIUH,
oOpa3oBaHHe NENTHIHON CBsi3H. bruonorndeckoe 3HaueHne aMMHOKHUCIIOT. CHHTE3 U THAPOIIH3
NENTHJIOB.



benku kak mpuponanbsie monumepsl. [lepBuuHasi, BTOpuUHAsE U TPETUYHAs CTPYKTypa
0enkoB. XMMHUECKHE CBOICTBA OEJIKOB: THAPOIIN3, J€HATYpallHsl, KAueCTBEHHbIE PEAKIMH Ha
OeJIKH.

OKcIepUMEeHTabHbIE METObl M3y4YeHHs BELIECTB U WX IPEBPAIICHUN: pacTBOPEHHE
OeNKOB B BOJIE, ICHATYpalysi OSIKOB IPU HAarpEBaHUU, LIBETHBIE PEAKIIUU Ha OETIKU, peIlIeHHe
HKCIIEPUMEHTAJIBHBIX 3a/lad M0 TeMaM «A30TCoAepKalllue OpPraHMYeCKHe COCTUHEHHS» U
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUID.

BbicokoMoJIeKy/IsIpHbIE COeTUHEHUS.

OcCHOBHbBIE MTOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYypHOE 3BEHO, CTENECHb MOJIMMEPHU3ALINU, CPEIHssT MoJeKyysipHas macca. OCHOBHBIC

MECTOJbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ — MOJIMMCPpHU3al A u
IMOJIMKOHJCHCAIIHA.

HOJII/IMCpHBIC MaTcpHraJibl. [InacTmaccer (HOJ'II/IC-)TI/IJ'ICH, IMOJINITPOIIHUIICH,
IMOJIMBUHUJIXJIOPH, IMOJINCTHUPOJI, IMOJIMMCTHUIIMCTAKPHWJIIAT, HOJ'II/IKap6OHaTBI,

noJmdTHIeHTEpedTanaT). Y Tunuzanuus u nepepaboTKa I1acTUuKa.

DnacToMepbl: HATypajdbHBIA KaydyK, CHHTETHUYECKHE Kayuyyku (OyTaJHeHOBBIi,
XJIOPONIPEHOBBIHN, U30ITPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypalnbHbI€ (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTATHOE
BOJIOKHO), CHHTE€TUYECKHUE (KalpOH U JaBCaH).

[Tonmumepsl crnenuanbHOrO Ha3HaueHUs (TedioH, KeBJIap, AIIEKTPONPOBOJISIINE
MOJIMMEPBI, OMopasnaraeMble MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METO/IbI N3YyUYEHHS BEIIECTB U UX MPEBPAIICHUIN: 03HAKOMIICHHE C
oOpa3llaMi TPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC, Kay4yKOB, peLICHUE
AKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Pacno3HaBaHue niacTMace U BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenue moJiekynsipHO (OpMyJIbI OpPraHMYECKOrO0 COEIMHEHUS IO MAacCOBBIM
JOJIIM DJIEMEHTOB, BXOSIIMX B €ro COCTaB, HAXOXXJIEHUE MOJEKYJISIPHOH (QOpMYIIbI
OpPraHUYECKOTO COEAMHEHHUs MO Macce (00bEMY) MPOIYKTOB CTrOpaHHs, MO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/WIIM UCXOIHBIX BEIIECTB, YCTAHOBIICHUE
CTPYKTYpPHOU (hOpMyJIbI OPraHMUECKOTO BEIIECTBA Ha OCHOBE €r0 XUMHUYECKUX CBOWCTB HIIU
CIIOCOOOB TOJIyYEHHMsI, OINpEAENICHUE JO0JId BbIXOJa MPOJIYKTa PEeakluuuhd OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MexXnpeIMeTHbIX CBS3€H NMPU U3YYEHUU OpraHudeckoil xumuu B 10 kmacce
OCYLIECTBIISIETCSL Yepe3 UCIOIb30BAHUE KaK OOLIUMX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK U
NOHSATUN, IPUHATBIX B OTAEIBHBIX PEIMETAX €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSTUS: SIBJCHUE, HAYYHbIA (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaju3, CUHTE3, Kiaccudukaius, HabI0aeHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEb,
MOJEIUPOBAHUE.

®usnka: Marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJd, DHEPreTHUYECKUU
YPOBEHb, BEIIECTBO, TEJNIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3MUECKUE BETUUUHBI,
€IUHULBI U3MEPEHUS, CKOPOCTh, JHEPIUS, Macca.



buonorus: knetka, opraausM, 3KocucTema, onocdepa, Mmetadboam3M, HacJIeICTBEHHOCTD,
aBTOTPO(MHBIN U TeTepOTPO(HBIA THUN MUTaHUS, OpOoXKeHUE, (POTOCUHTE3, JABIXaHHUE, OCIKH,
YTJICBOJIBI, )KUPHI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3HbIE HCKOMTaeMbIe, TOTUINBO.

TexHonorus: mnHIEBBICE MPOMYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHS, MOIOIIHE
CpeICTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBBI XUMHH.

AtoMm. CocrtaB aTOMHBIX sfep. XUMHYecKud a3neMmeHT. M3orombel. CTpoeHue
AIIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIE YKCIIA. JHEPTreTHUECKUE YPOBHU U MOIYPOBHH.
AtomHble opOuTanu. Knaccudukaius XUMHUYECKUX 3JIEMEHTOB (s-, p-, d-, f-amemeHThI).
Pacnipenenenue 31€KTPOHOB 110 ATOMHBIM OPOUTAISAM. DJIEKTPOHHbIE KOHPUTYpaLlUi aTOMOB
AJIIEMEHTOB MEPBOr0—4YETBEPTOrO MEPUOJOB B OCHOBHOM M BO30YXAEHHOM COCTOSHUH,
AIIEKTPOHHBIE KOHPUTYPALIUUA HOHOB. DJIEKTPOOTPUIIATEIIbHOCTD.

Ileppnonmueckunn 3axkoH u Ilepuonnueckas cucrema xumuueckux snemMeHTtoB J[.H.
Menneneea. CBsA3b NEpUOAMYECKOrOo 3akoHa M lleproaumdeckod CHCTEMBI XUMHUYECKHX
AJIIEMEHTOB C COBPEMEHHOM TEOPUEHN CTPOCHMSI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXHBIX BEIIECTB IO TPyMIaM U
nepuoiaM. 3HaueHue rnepuoanyeckoro 3akona /.M. Menneneesa.

XuMuuecKas CBs3b. BUIIbI XUMHUYECKOM CBSI3U: KOBAJICHTHAsI, MOHHAS, METAJUINYECKAS.
Mexannu3mbl 00pa30BaHUSl KOBAJIEHTHOM CBA3M: OOMEHHBIM M JIOHOPHO-AKLIETITOPHBIM.
OHeprus M JUMHA CBS3U. I1OJApHOCTB, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOMN
ces3u. Kparnsle cBsa3u. BonopoaHas cBsa3b. MexMONEKyIApHbIE B3AUMOACHCTBUS.

BajleHTHOCTp M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (Ha MPUMEPE COEIUHEHUM 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBineHre O KOMIUIEKCHBIX coelHHEHHsIX. (CocTaB KOMIIEKCHOIO HOHA!
KOMIUIEKCOOOpa3oBatenb, JIMTaHAbl. 3HAauY€HHE KOMIUIEKCHBIX coenuHeHuil. [lonsartue o
KOOPJIMHALIMOHHON XUMHH.

BemecTBa MOJNEKYJISIDHOTO M HEMOJIEKYJSIPHOTO CTpOEHUA. THIBI KPUCTAIUIMYECKUX
peETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsTne o pucnepcHeiXx cucteMax. MctuHHble pactBOpbl. [lpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrocoObl BeIpaXXEHUS KOHIIEHTPAIMH PACTBOPOB: MaccoBas IOJIS
BELIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanysl. HachlleHHbIE 1 HEHACBIILIEHHBIE PACTBOPHI,
pacTtBopuMOCTb. Kprcramioruaparsl.

Knaccudukanys u HOMEHKIaTypa HEOPraHUYECKUX BEUIECTB. TpHUBHAJIbHBIE HA3BaHMSI
OTZEJIBHBIX IIPEACTABUTENIEN HEOPTaHUYECKUX BELIECTB.

Krnaccudukanus XuMUYECKUX peaklnid B HEOPraHMYECKOW W OPraHU4eCKOW XUMUHU.
3aKOH COXPaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHUS M IPEBpALICHUS SHEPIUM IIpU



XUMHUYECKUX peakuusax. TeruioBble 3(D(PEeKTsl XUMHUYECKUX peakiui. TepMOoXuMHuecKHue
ypaBHEHHS.

CKOpOCTh XMMHUYECKOM peakiuu, €€ 3aBUCHUMOCTb OT pa3jINYHbIX (HAKTOPOB.
['omoreHHbIe U reTeporeHHsie peakuuu. Katanus u katanu3aTtopsl.

OOpatumple W HeEoOpaTHMbIE peEakIud. XHUMHYECKoe paBHOBecue. KoHcTaHTa
XUMUYECKOTO paBHOBeCHUs. DPaKTOPHI, BIUSIONIME HA MOJOKEHUE XUMHUUECKOTO PABHOBECHS:
TeMIEpaTypa, 1aBJICHUE U KOHLEHTPALNH BEIIECTB, YYaCTBYIOIWMX B peakuuu. [Ipunnun Jle
[TaTense.

Onektponutuyeckass nucconuanusa. CunbHble W crnadble AeKTpodauThl. CTeneHb
nucconuanuu. Cpesia BOAHBIX pACTBOPOB: KUCIOTHASA, HEUTpasibHasi, eaouHas. BogopoiHbii
noka3zarenb (pH) pacrBopa. ['maponus coneit. Peakiiuu nonHoro oomeHa.

OKUCANTENBPHO-BOCCTAHOBUTENBbHBIE peakuuu. CreneHb OkuciaeHus. OKUCIUTENb U
BOCCTAHOBUTENb. [Iponecchl OKHCIEHHS U BOCCTAHOBJIICHHS. BakHEHIIME OKHUCIHUTENH M
BOCCTAHOBUTEIM. MeToj 3IeKTpOHHOTO OajaHca. DJIEKTPOJIU3 PACTBOPOB M PACIIIaBOB
BEILIECTB.

DKCIEepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBpAIECHUN: Pa3JIOKEHUE
NEPOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaIU3aTOpPa, MOJEIU KPHUCTAUIMYECKUX PEMIETOK,
NPOBEICHUE peakluid HMOHHOrO0 OOMEHa, ONpEeNeJeHUE Cpelbl PACTBOPOB C IMOMOIIBIO
WHJUKATOPOB, U3YUCHHUE BIUSHUS PA3TUIHBIX (DAKTOPOB Ha CKOPOCTh XUMHUECKOU PEAKITUU
Y TIOJI0KEHUE XUMUYECKOTO PABHOBECHSI.

Heoprannueckasi xumusi.

[Tomoxenue HemerauioB B llepuoamyeckon cucremMe xuMu4eckux sneMeHtoB JI.U.
MenneneeBa U OCOOEHHOCTH CTPOEHHUS UX aTOMOB. DuU3MUECKHE CBOICTBA HEMETAJIOB.
AnnoTponus HEMETAILIOB (Ha mMpuUMepe KUciopoaa, cepol, pocdopa u yrieponaa).

Bonopon. [lomydyenue, pusndeckne u XUMUYECKAE CBOMCTBA: PEAKIIUU C METaNIAMHA U
HEMETAJJIAMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. | Mapuibl. TOIUIMBHBIE JIEMEHTHI.

["anorensl. Haxoxaenue B npupoe, CocoObl NogydeHusi, (U3NIeCKue U XUMUYECKUE
CBOMCTBA. | 'aIoreHOBOAOPOAbI. BaxkHenme KuciopoacoaepKaime COeIMHEHNS FaJOTeHOB.
JlabopaTopHbI€ ¥ MPOMBIIIIEHHBIE CTIOCOOBI MOTY4YEHUS TAIOTeHOB. [I[puMeHeHne rajJoreHoB
Y UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHble ¥ IPOMBIIUIEHHbIE CIIOCOOBI MOJTYUYEHUs KUCIOPOIaA.
@u3N4ecKue W XUMUYECKME CBOMCTBA U MPUMEHEHUE KHUCIOpoJa M 030HA. Okcuasl U
MEPOKCU/IBI.

Cepa. Haxoxxmenue B TpUpoOjE, CIOCOOBI TOJNy4YeHHS, (DU3UUYECKUE U XUMHUYCCKHE
cBorictBa. CepoBojaopoa, cynbbunabl. Oxcun cepwl (IV), okcun cepwr (VI). CepHucras u
CepHasi KUCIOTHI U uX cosid. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpumMeneHue cepol u eé€
COEIMHEHUM.

A3zot. Haxoxpaenwe B mpupojne, CIOCOObl MOMy4YeHUs, (PU3NYECKue W XUMHUYECKUE
cBoiicTBa. AMMuak, HUTpuUabl. OKcUabl a30Ta. A30THUCTast U a30THASI KUCIOTHI U UX COJH.
Oco0eHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHeHne a3oTa u ero coeAMHEHU. A30THbIE
ya00peHus.



dochop. Haxoxnenne B mpupose, crmocoObl moaydeHus, GU3NIeCKue U XUMHUCCKHE
cBoiictBa. Docunpl u Qochun. Oxcunsl Pocdopa, dochopHas Kuciaota U €€ COJNH.
ITpumenenue pocdopa u ero coenuHeHuit. GochopHbIe YI0OpEHUS.

VYrnepon, HaxoxaeHue B mpupoje. AnoTponHble Mogupukauuu. Puzndyeckue U
XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepogaoM. Okcup yriepona(ll),
okcua yriepona(IV), yrompHas kucinoTta U €€ coiau. AKTUBHPOBAHHBINA Yrojb, afcopOLus.
@ymiepensl, rpadeH, yriepogHble HAaHOTpYOku. IIpuMeHeHHe MNpoCThIX BEIIECTB,
00pa30BaHHbBIX YIIIEPOAOM, U €T0 COETUHEHUH.

Kpemuuii. Haxoxaenue B nmpupose, cnocoObl Mony4eHus, (pU3nIecKue U XUMUYECKUE
cBoiictBa. Okcna kpemuus (IV), kpemHueBas kucioTa, CUIMKaTel. [I[pumMeHeHne KkpeMHus 1
ero coeMHeHu. CTEKJ10, €ro MoJay4YeHue, BUIbl CTEKIIA.

ITonoxenne wmeramoB B llepuoguyeckoll cHuCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0OeHHOCTH CTPOEHHUs BJEKTPOHHBIX 000J0YeK aToMoB MeTayioB. OOmme (usnueckue
cBoiicTBa MeTasuioB. [I[pumeneHne MeTamioB B ObITY U TexHUKe. CIiJIaBbl METAJIOB.

DNEKTPOXUMHUECKUN pA HampsokeHH MeTtamnoB. OOmue crmocoObl MONy4YeHUs
METAJUIOB: TUAPOMETAJULYPIUs, NHPOMETAIUTYprus, 3yekTpoMeramuryprus. Ilonarue o
KOppo3uu MeTaiuioB. CriocoObI 3a1UThl OT KOPPO3UH.

Oo6mas xapakrepuctuka MeTauioB [A-rpynnsl [leproanueckoil cucTeMbl XUMUYECKUX
aneMeHToB. HaTpuil u kanuii: moigy4yeHue, pu3nyeckue 1 XUMHUUECKHe CBOWCTBA, TPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COETHMHEHMIA.

O6mas xapakrepuctuka MetauioB IIA-rpynns! [leproauueckoit cucTeMbl XUMUYECKUX
AJeMEHTOB. Maruuii W Kajnblui: MoJydeHue, (Pu3nyeckue M XUMHYECKHUE CBOMCTBA,
NPUMEHEHUE IMPOCThIX BEIIECTB M HUX coequHeHui. JKECTKoCcTh BOABI M CHOCOOBI €€
YCTPAHEHHUS.

ATIOMUHU: TTONTydeHue, (GU3nYecKrue 1 XUMUYECKHe CBOWCTBA, MPUMEHEHHE MTPOCTOTO
BEIIECTBA U €r0 COEAMHEHUH. AM(DOTEpHbIE CBOWCTBAa OKCUAA M THAPOKCHIA AJIOMHHUS,
TMAPOKCOKOMIIIIEKCHI AJIFOMUHUS.

OO6mas xapakTepucTuka MetaioB nmodounbix noarpymnm (b-rpynm) Ilepuonndeckoii
CUCTEMBI XUMHYECKHUX AJIEMEHTOB.

®u3nuecKre 1 XUMUYECKHUE CBOMCTBA XpOMa U €ro coeTuHeHUN. OKCUJIBI U THAPOKCHIbI
xpoma (II), xpoma (IIT) u xpoma (VI). XpomaTsl 1 TUXpOMAThI, UX OKUCIUTEJILHBIE CBOMCTBA.
ITonyyeHnue U NpUMEHEHHUE XPOMA.

@u3nyeckne W XUMHUYECKHME CBOMCTBA MApraHlla W €ro CoeauHeHu. Baxuenmne
coeaunenusa mapranua (II), mapranua (IV), mapranua (VI) u mapranna (VII). [lepmanranat
KaJIvsl, €ro OKACIUTENbHBIE CBOKCTBA.

Pu3nyecKre 1 XUMUYECKUE CBOWCTBA Kele3a U ero CoeIMHeHN. OKCHUIbI, THAPOKCHIBI
u conm xenesa (I1) u sxenesa (III). [Toaydenne u npuMeHeHHE Kelle3a U €ro CIUIaBOB.

@u3nyeckne M XUMHYECKHME CBOMCTBA Menu U €€ coenuHeHuid. llomyuenne wu
MIPUMEHEHUE MEU U €€ COETUHEHU .

[Muuk: nomyuyeHue, (U3MUECKME M XUMHYECKHE CBoOMcTBa. AM(OTEpHBIE CBOMCTBA
OKCHJA M THIPOKCHIA LHMHKA, T'MAPOKCOKOMIUIEKCHI LMHKA. lIpuMeHeHMe LMHKa U €ro
COCIMHEHU.



OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHS BEIIECTB M HUX MPEBPAIICHUN: H3yYEHUE
o0pa3loB HEMETAIOB, TOPEHHE cepbl, Gocdopa, kene3a, MarHusi B KUCIOPOJE, N3yUECHUE
KOJUIEKIIMK «MeTaiuibl U CIUIaBbl», B3aMMOJCHCTBHE LIEIOYHBIX M IIEIOYHO3EMEIBbHBIX
METaJJIOB C BOJIOM (BO3MOKHO MCIIOIB30BAHNE BUJIEOMATEPUAIIOB), B3AUMOJICHCTBUE IIUHKA U
KeJe3a C pacTBOpaMHM KHUCJIOT M WLIEJIOYei, KAYECTBEHHbIE PEaKIMU HAa HEOPraHUYECKUe
AHUOHBI, KATHOH BOJOPO/ia U KAaTUOHBI METAJNIOB, B3AUMO/ICHCTBUE THIPOKCUIOB aTFOMUHUS
U [IMHKA C PaCTBOpPaMHU KHCJIOT M LIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEMaM
«I"anorensr», «Cepa u e€ coeguHeHUs», «A30T U (ochop U UX COoeNUHEeHUs», «MeTaibl
[JIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX TOATPYIID.

XuUMHS U KU3Hb.

Ponp xumun B o0ecrieueHur yCTOMYUBOTO Pa3BUTHS YesloBeUYecTBa. [[oHATHE 0 HAYIHBIX
METOAAaX IIO3HAaHUS M METOJOJOTUH HAy4YHOro HccienoBaHus. HaydHble DpPUHIMIIBL
OpraHu3alMi XUMHYECKOTO MpOU3BOACTBA. [IpoMbllIeHHBIE CHOCOOBI  MOJYYEHUS
BOKHEHIIMX BEMIECTB (Ha MpUMEpPE MPOU3BOJICTBA AMMHUAKA, CEPHOM KHCIIOTHI, METAHOJIA).
[IpoMbInieHHBIE CIIOCOOBI MOJYYEHHS METAJUIOB M CIJIABOB. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Kalollled Cpelbl U €ro mociaeAcTBus. Posib XUMUM B 00ECHEUYEHUU SHEPTreTHUECKOMN
0€30IacCHOCTH.

Xumusi U 310pOBbe uenoBeKa. JlekapcTBeHHble cpencTBa. [IpaBuna umcnonb3oBaHuUs
JIEKapCTBEHHBIX IpenapaToB. Poib XMMUU B Pa3BUTUU MEAUIUHBI.

X¥MHUS TTUTTU: OCHOBHBIE KOMITOHEHTHI, TUIIEBBIC 100aBKH. Posib Xxumun B o0ecrieueHuu
MUIIEBOM 0€301MaCHOCTH.

Kocmernueckue u napgromepnbie cpeactBa. beitoBas xumusd. [IpaBuna 6e3onacHoro
UCIOJIb30BaHUS MIPenapaToB ObITOBOM XUMHH B IIOBCEIHEBHOM JKU3HH.

X¥WMHS B CTPOUTEIHCTBE: BAKHEUIITNE CTPOUTEIBHBIE MaTeprabl (IIEMEHT, OETOH).

XuMus B CENbCKOM X034icTBe. OpraHu4ecKre U1 MUHEpaIbHbIE yA00pEHUs.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUalbl, KpaCKH, CTEKIIO, KepamMuka. MaTtepuaisl
U1 neKTpoHukH. HanotexHomoruu.

PacuétHble 3anaumn.

Pacuérei: Mmaccel BemecTBa Wik 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi O0BEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIMH BEIIeCTB, Macchl (00BnEMa,
KOJIMYECTBa BELIECTBA) MPOYKTOB PEAKIIMH, €CJIU OJJHO U3 BEIIECTB UMEET MPUMECH, MACChI
(0OBEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIMHU, €CIM OJHO M3 BEHIECTB JAHO B BUJE
pacTBOpa C ONPEACIEHHONM MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOW JIOJU U
MOJISIPHOM KOHIIEHTpPAllMM BELIECTBA B PACTBOpPE, JOJIM BBIXOJA NPOJYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTIO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpenMeTHbIX CBSI3€d MPU M3YUYEHUU 001Iel 1 HEOPraHUYeCKON XUMUU
B 11 Kiacce ocymiecTBisieTcs 4epe3 HCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHUM, TaK Y MOHSITUH, IPUHSATHIX B OTAEIBHBIX PEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHSTUS: SIBJICHUE, HAYYHbIA (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHajiu3, CHHTE3, KIacCUPUKaLMs, NEePUOJUYHOCTb, HAONIOJCHHE, HW3MEpPEHUE,
AKCIEPUMEHT, MOJIENb, MOJICIIUPOBAHUE.



®uznka: Marepus, MUKPOMHUDP, MAKpOMHUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOTIbI, PaIMOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUYECKUN YPOBEHb, BEUIECTBO, TENO, 00BEM,
arperaTHO€ COCTOSIHME BEILECTBA, HACATIbHBIM ra3, (U3MYECKHUE BEIUYMHBI, €IUHULIBI
U3MEPEHMSI, CKOPOCTh, SHEPIHs, Macca.

buonorus: kieTka, OpraHus3M, 3KOocucTeMma, Ouocdepa, MeTabONIM3M, MaKpo- H
MUKPODJIEMEHTBI, OCNIKH, KUPBI, YIJIEBOAbI, HyKJICHHOBBIE KUCIOTHI, ()E€PMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

["'eorpa¢usi: MuUHEpasbl, TOPHBIE TIOPO/JIbL, IIOJIE3HBIE UCKOTIAEMBbIE, TOIINBO, PECYPCHI.

TexHosorusa:  XumMuyeckass  IPOMBILUIEHHOCTb,  METAJUIyprusi,  CTPOMUTEIbHBIC
Marepuaibl, CEJIbCKOXO3SIICTBEHHOE  MPOU3BOJACTBO, IMUIIEBAas  MPOMBILIIEHHOCTD,
dapmainieBTHUECKass POMBINIJIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX IPErnapaTos,
IPOU3BOACTBO  KOHCTPYKLIMOHHBIX  MaTepuajoB, AJIEKTPOHHAs  MPOMBILUIEHHOCTD,
HaHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOI'PAMMLI 1[I0 XMMHWU HA
YTIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-AESATEIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pPE3yIBTATOB OCBOCHHS TMpeaMeTa «XUMHUS» Ha YPOBHE CpEemHEro oOIero oOpa3oBaHUs
BBIZICJICHBI  CIEAYIOIINE COCTABJISAIONIME. OCO3HAHWE OOYyYaloNMMUCS  POCCUHUCKON
IPaXJAHCKOM HJIEHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOATEIbHOCTH U
CaMOOITIPECIICHUIO; HalMYMe MOTHBALMM K OOYYEHHUIO; TOTOBHOCTH U CIIOCOOHOCTH
0o0y4Jaronmxcsi PyKOBOJICTBOBATHCSI TMPHUHSATHIMU B OOIECTBE MpaBWJIaMH W HOPMaMHu
MOBEICHUST; HAIMYNE MPABOCO3HAHMUS, IKOJIOTHIECKOUN KYIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN
U CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOEHUS MPpeAMETa « XUMUS» OTPAKAIOT CHOPMHUPOBAHHOCTh
OMbITa T[IO3HABATEJBLHOW M MPAKTUYECKON [EATEIbHOCTH OOy4Yarommxcss B MPOIECcCce
peanu3anuy 00pa3oBaTeIbLHOMN ACSITEIHLHOCTH.

JIM9HOCTHBIE PE3yIBTATHl OCBOSHUS MPEAMETa « XUMUS» OTPAKaI0T CHOPMHUPOBAHHOCTh
OMbITa T[MO3HABATEJBLHOW M MPAKTUYECKOM JEATETbHOCTH OOydYarommxcss B MPOIECcce
peanu3anuu 00pa3oBaTebHOMN ASSTEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUSA:

OCO3HaHMS 00YYAOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH, YBAKCHHS
K 3aKOHY U MPABOIMOPSIKY;

NPEICTaBICHUS O COLMAJIbHBIX HOpPMaxX M MPaBUJIAX MEXJIMYHOCTHBIX OTHOILIECHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATETLHOCTH TPH CO3AAHUHM YUICOHBIX
MPOCKTOB, PEIIEHUH Yy4YeOHBIX W TIO3HABATENBHBIX 3a7ad, BBITTOJIHCHAN XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAaThb M MPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U apTryMEHTHI
JPYTUX MPU aHAIKU3€ PA3TUYHbBIX BUI0B YUYEOHOU AESATENbHOCTH;

2) NIATPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEYECTBEHHOU
XUMUWY;

yBaXXEHUSI K IMPOLIECCY TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTHUUECKOTO MPHUIIOKEHUS
XUMUH, OCO3HAHHUS TOTO, YTO JAHHBbIE HAYKH €CTb Pe3yJIbTaT JJIMTEIbHBIX HaOJIOJICHUH,
KPOIOTIUBBIX 3KCIIEPUMEHTATbHBIX MIOUCKOB, TOCTOSIHHOTO TPYAa YUYEHBIX U IPAKTUKOB;

MHTEpeca YW TMO3HABATEIbHBIX MOTHBOB B MOJIYYEHHU M TOCIEIYIOIIEM aHaIu3e
uH(GOpPMAIIH O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYyallMH, CBS3aHHBIE C XHUMHYECKUMU SBICHUSMU, H
MIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE W MOCTYNKH CBOMX TOBAPUIIEH C MO3ULUI
HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI OCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUSl LIEHHOCTEH 3JI0pOBOro M 0e€30MacHOro obpasza *KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMI0/IeHNs MPaBWl OE30MaCHOTO OOpaIeHUs] C BEIIECTBAMH B OBITY, TIOBCETHEBHOM
KU3HU, B TPYJIOBOH JI€SITEIIbHOCTH;

NOHUMAaHUSl IIEHHOCTH MpaBWUJ MHJMUBHUAYAJIbHOTO M KOJUIEKTUBHOIO O€301acHOro
MOBEACHUS B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

OCO3HAHUS MOCJIEJCTBUI M HETPUSATHUS BPEAHBIX MPHUBBIUEK (YHNOTPEeOJIEHHs alKOroJs,
HapKOTUKOB, KypEHHUS );

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Yy4e€OHO-HCCIEIOBATEIbCKON JESITeNIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAHOBKM HA AaKTUBHOE YYacTUE B PEIIEHUU NPAKTUYECKUX 3a7ad COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

MHTEpEca K MPAKTHUYECKOMY U3Y4YEHHIO Ipodeccuil pa3inyHOro pojaa, B TOM YMCIE Ha
OCHOBE NMPUMEHEHHUSI PEIMETHBIX 3HAHUH 110 XUMUHU;

YBa)XEHUS K TPYyHY, JIIOASIM TpyJAa U pe3yiabTaTaM TPyAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBUAYaJIbHOW TPACKTOPUH OOpa3oBaHMS,
Oynymed mnpodeccuu H peanu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEM 00111€CTBAa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH  LIEJIECOOOpPAa3HOTO  OTHOUIEHHS K  MPUPOAE KaK  HCTOYHHUKY
CYILIECTBOBAaHMS )KM3HU Ha 3€MIIE;

NOHUMaHUSl  TJOOAJIBHOIO  XapakTepa  AKOJOTMYECKUX  NpoOsieM,  BIHSHHUS
HKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATBHOM Cpebl;

OCO3HaHUSI HEOOXOIMMOCTH HWCIONb30BAHUS JOCTIDKCHUNW XUMUHM Ui pEIICHUs
BOITPOCOB PAlMOHAIIBHOTO MPUPOJONOJIb30BAHMS;

AKTUBHOT'O HENIPUATHA ACHCTBUMN, NPUHOCALIIUX BPEJ OKpYKaloUled MPUPOIHOM Cpene,
yMEHUs IPOTrHO3UPOBATh HEeOJIaronpusTHHIE HKOJIOTUYECKUE MOCJIE/ICTBUSA
NpeanpUHUMAaEeMbIX IEUCTBUM U MPEJOTBPALATh UX;

HaJM4Msl PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKONW KYJbTYpPhI, ONbITA
NEATEIBHOCTH 3KOJIOTMYECKOW HAIPaBICHHOCTH, YMEHHsSI PYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHOM, KOMMYHUKATUBHONM U COLIMAJIILHOM MPAKTHKE, CIIOCOOHOCTH U yMEHUS
aKTUBHO MPOTUBOCTOSATH UIEOJIOTHH XeMOPOOUH;

7) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33pPEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U
OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CleUM(PUKM XUMUU KaK HayKH, OCO3HaHUs €€ poiu B (popMupoBaHUU
pPalMOHAJIBHOTO HAYYHOTO MBILIUICHHUS, CO3JaHMM 1IEJIOCTHOTO MpEeJCTaBlIeHUs 00



OKpY>KalollleM MHUpE KaK O €IUHCTBE MNPUPOAbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH M pelieHur TPo0IeM COXpaHEHUS TIPUPOTHOTO PABHOBECHS,;

yOEKIEHHOCTH B 0COOOW 3HAYMMOCTU XMMHH JJIi COBPEMEHHOW LMBWIM3AIUU: B €€
I'YMaHUCTHUYECKOW HAMPABICHHOCTU U BAXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON
KyJbTYpbl, B DPEIICHUH TI00aTbHBIX MPOOJEM YCTOWYHMBOTO PA3BUTHS YEIIOBEUECTBA —
CBIPbEBOM, DHEPTETUYECKOM, MHUINEBOM M OKOJOTUYECKOW O€30MacHOCTH, B Ppa3BUTHU
MEIUIMHBI, 00€CTIEUEHNN YCIOBUN YCIICIIHOTO TPYAa U IKOJIOTHYECKH KOMGMOPTHON KU3HU
Ka)KJI0T0 4JieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: TNOHUMAHHUS CYIIHOCTH METOAOB IIO3HAHUSA,
HCIIOJIh3yEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOB30BATh MOJydaeMble 3HAHUS
JUTSI aHalmu3a M OOBSCHEHUS SBICHUN OKPYXKAIOMIEr0 MHUPA W TMPOUCXOIANIUX B HEM
U3MEHEHUH, yMEeHUsl JieslaTh OOOCHOBAaHHBIE 3aKIIOYEHUS HAa OCHOBE HAYYHBIX (PAKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUSA JISl PEIICHUS
po0JIEM B PETbHBIX JKU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATENbCKOMN AESTETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIMPEPHIBHOMY OOPa30BaHUIO W CaMOOOPa30BaHHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUM 10 XHMHU B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTIMU;

WHTEepeca K OCOOCHHOCTAM TpyJda B paslIuuyHbIX cdepax mnpodecCHoHaTbLHOM
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MetanpeameTHble pe3yJbTaTbl OCBOCHUS MPOTPAMMBbI [0 XMMUHU HA YPOBHE CPETHETO
o01ero 00pa3oBaHMs BKIIOYAIOT:

3HAYMMble A1 (POPMUPOBAHUS MUPOBO33PEHUS O0YYAIOIUXCS MEKAUCUUIUIMHAPHBIC
(MexnpeaMeTHble) OOIIEHAayYHbIEe MOHITHS, OTPAXKAIOIINE IIETOCTHOCTh HAYYHON KapTHHBI
MHUpa U CHEHU(PUKY METOAOB MO3HAHUS, HUCIOIb3yEMbIX B €CTECTBEHHBIX HAyKax (MaTepws,
BEIIECTBO, DHEPIUs, SBJICHHE, MPOLECC, CUCTEMA, HAyUYHBIM (HaKT, TMPUHLHUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIEJOBAHNE, HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT U
apyrue);

yHUBEpcalibHble  y4yeOHble  JeiicTBUs  (TIO3HABaTeNbHbIE, KOMMYHUKATHBHBIE,
peryiiaTuBHbIE), obecrneunBamue (GopmupoBaHue (YyHKIUMOHATBLHOW TPaMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIIMH 00YYarOIINXCS;

CIOCOOHOCTh  OOYYaIOUIMXCS  HCIONB30BaTh OCBOCHHBIE  MEXIUCIMIUIMHAPHEBIE,
MHPOBO33PEHUYECKHE 3HAHWS U yHHBEpCaJibHble y4yeOHbIe NEHCTBHS B IO3HABATEILHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ynbTaThl OTPaXalOT OBJAJCHUE YHHUBEPCAIbHBIMU YYEOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMHU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE J1eiicTBUSA
1) 6a30BbIe JIOrHYECKHE TeHCTBUSA:



CaMOCTOSITENIbHO (OPMYJIHUPOBATh M aKTyalM3UpOBaTh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENEIATh LENU NEATEIbHOCTH, 3a/1aBas NapaMeTpbl U KPUTEPUU HMX JITOCTHKECHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C IIOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHWUK NMPUEMBI JIOTMYECKOTO MBIILIEHUS: BBIIEIATh
XapaKTEpHbIE IPU3HAKK IMOHATUM W YCTAaHABIMBAaTh MX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE NOHATHUSA JUIsl OOBSCHEHUS OTJENbHBIX (DAKTOB U SBICHUI;

BbIOMpaTh OCHOBAaHUS W KPUTEpUU JUIsl KIACCU(PHUKAIMM BEIIECTB M XHUMUYECKUX
peakuuii;

YCTaHABIMBATh IPUYMHHO-CIIEACTBEHHBIE CBS3H MEK/y U3y4YaeMbIMU SIBJICHUSMH;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JEIyKTHBHbIE, IO aHAJOIUH),
BBIBISITh  3aKOHOMEPHOCTH M IPOTUBOPEYMsT B PACCMATPUBACMBIX  SIBJICHUSX,
(bopMyIHpOBaTh BHIBOABI U 3aKIIOUECHMS;

MPUMEHSATH B MPOLECCE O3HAHUS UCIIONIb3YEMbIE B XMMUU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIeTH, TPeoOpa30OBBIBaTh MOJIEIbHBIE MPEICTAaBICHUS — XWMUYECKUH 3HaK (CHMBOM)
AIIEMEHTa, XUMHUYecKas (opMyJia, ypaBHEHNE XUMUYECKON PEaKIluu — PH PEIICHUH YUYEOHbBIX
[IO3HABATEJIbHBIX U IPAKTUYECKUX 3a4a4, IPUMEHATh HA3BAHHBIC MOJICIIbHBIE ITPEICTABICHUS
JUISL BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3y4a€MbIX BELIECTB U XUMUYECKUX PEAKIIMM.

2) 6a3oBble HcCIeN0BATEIbCKIE efiCTBHSI:

BJIAJIETh OCHOBAMH METOJOB HAYYHOI'O TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUN;

dopMynupoBaTh LEIM M 33Jaud HMCCIIECJOBAHMS, HCIIOJIb30BATh IIOCTABJICHHBIE U
CaMOCTOSITENIBHO C(OPMYJIMPOBaHHBIE BOIPOCHI B KauyeCTBE MHCTPYMEHTa IIO3HAHUSA H
OCHOBBI 1111 ()OPMUPOBAHMS THUIOTE3bl IO TMPOBEPKE IPABUIBHOCTU BBICKA3bIBAEMBIX
CYXICHHM;

BJIQJIETh HABBIKAMHM CAMOCTOSITEIBHOIO IUIAHUPOBAHMS M NPOBEICHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPLUIEHCTBOBaTbH yMEHHMS HaOMOgaTh 3a  XOJIOM  IIpolecca,
CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMyIHpOBaTh 0OOOIIEHHS U BBIBOJBI
OTHOCHUTENIFHO JOCTOBEPHOCTH pE3yJbTaTOB HCCIEIOBAaHUs, COCTaBISATh OOOCHOBAaHHBIN
OTY€T 0 IpoeNaHHON padoTe;

NpUOOpETaTh OMBIT YUYEHHUYECKOW MCCIEAOBATEIbCKOM M MPOEKTHOW NeATEIbHOCTH,
IPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJIOB pEIICHHUs
PAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PAa3JINYHbIX METOA0B ITI03HAHMUS.

3) padora ¢ undgopmanueii:

OPUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHKAX HHpoOpManuu (HAYyYHO-TIOMYJISIpHAS
JAUTEepaTypa XUMHUYECKOIO COAEpXkaHMsl, CIpaBOYHbIE IocoOus, pecypcbl HHTepHera),
aHAJIM3UPOBaTh MH(MOpPMALMIO Pa3IMYHBIX BUIOB U (OPM NPEACTABICHUSA, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3arpochl U MPUMEHATh Pa3iIMYHble METOJBI IMPU TOUCKE U OTOOpE
uH(pOopMaIu, HEOOXOAUMOM /JIsl BBIMOJIHEHUS YU€OHBIX 3a7a4 ONPEAeNIEHHOTO TUTIA;

IpUOOpEeTaTh OIBIT UCIIOJIB30BAHUS MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN
Y PA3JIMYHBIX IIOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpaTh ONTHUMANbHYIO (OpMy TMpeAcTaBieHUs HHOpMauu
(cxeMbl, rpaduKH, JUarpaMMbl, TaOIUIIBI, PUCYHKHU U IPYTHUE);

HCIONIb30BaTh HAy4YHBIA SA3BIK B KayecTBE CpEACTBA IpPH paboTe € XUMHYECKOM
uHpOpMaLMel: TPUMEHITh MEXIpeAMeTHbIe ((PU3nveckue W MaTeMaTH4ecKue) 3HaKu |
CUMBOJIBI, (hopMyJibl, a0OpEeBHATY PBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HAITIAAHOCTH.

KoMmyHnKaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eCTBUSA:

3aJ1aBaThb BOIIPOCHI 110 CYHICCTBY 060y}KﬂaeM0ﬁ TEMBI B X0J€ AWaaora n/unm
AUCKYCCHH, BLICKA3bIBATh UJCH, (i)OpMy.HI/IPOBaTB CBOH IPCIIOKEHUA OTHOCUTCIIBHO
BBITIOJTHCHHUA HpCI[J'IO)KCHHOﬁ 3aaa4u,

BBICTYIIATh C IPE3EHTALMEN PE3YJITATOB NTO3HABATEIBLHON AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJHEHUU XUMUYECKOIO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIEIOBAHUIO CBOWCTB M3y4YaE€MbIX BELIECTB,
peaM3alnuy y4eOHOro MpOoeKTa, U (POPMYIUPOBATH BHIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX
MCCIIEIOBaHUM MyTEM COTTIACOBAHMS MO3ULIUHN B X0OZ€ 00CYX /IeHUS U 0OMEHAa MHEHHUSIMH.

PerynsiTuBHbIC YHHMBeEpCaJbHbIe y4eOHbIe JeHCTBHSA:

CaMOCTOSITEIILHO TJIAHUPOBATH U OCYIIECTBIIATH CBOIO MIO3HABATEIBHYIO JIEATEILHOCTD,
orpenensis e€ ey U 3aJla4r, KOHTPOJIUPOBATh U M0 MEPEe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeIaraeMblid aITOPUTM JCHCTBHUM MTPH BBITIOTHEHUH YU€OHBIX U UCCIIEA0BATEIBCKUX 3a/1a4,
BBIOMpaTh Hanbosiee YPGEeKTUBHBIN CITOCOO UX PEIICHUS C YUETOM MOTYyUEHUs] HOBBIX 3HAHUH
0 BEIIECTBaX U XMMUYECKUX PEaAKITHIX;

OCYIIECTBIISITH CAMOKOHTPOJIb ISATEIHPHOCTH Ha OCHOBE CaMOaHalln3a U CaMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHBIC PE3yIBTATHl OCBOCHHSI IPOTPAMMBI TI0O XMMUU Ha YTIIyOJIEHHOM YpPOBHE Ha
YPOBHE CpeHETo 0011ero 00pa3oBaHus BKIIIOYAIOT CHEIU(UIECKHE JIJIsT y4eOHOTO TIpeIMeTa
«XUMHS» HAyYHBIE 3HAHHSI, YMEHUS U CIIOCOOBI ACUCTBHIA TI0O OCBOSHUIO, HHTEPIPETAIINH U
npeoOpa3oBaHUI0 3HAHWW, BUABI JACATEIBHOCTH TIO TIOJyYCHHIO HOBOTO 3HAHHS W
NPUMEHEHHUIO 3HAHWN B Pa3IMYHBIX YUEOHBIX CHTYaIUsIX, a TAK)KE B peajbHBIX KU3HEHHBIX
CUTyalMsX, CBSI3aHHBIX C XUMHUEH. B mporpamme mo XUMUU TPEAMETHBIC PE3YJIbTATHI
MIPEACTABIICHBI TIO TOaM H3yYCHUS.

10 KITACC

[IpeameTHbIE pe3ynabTaThl OCBOCHUS Kypca « Opranuyeckasi XuMHsh» OTPaKaroT:

c(hOPMHUPOBAHHOCTh TPEICTABJICHUNA: O MECTE M 3HAYCHUU OPTraHUYECKON XWMHH B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU B 00€CTICUCHUH YCTOMYMUBOTO PAa3BUTHS YEIIOBEYECCTBA
B pelIeHUH MTPOOJIEM HIKOJIOTUYECKOM, YHEPTETUYECKOM U MUILIEBOM 0€30MaCHOCTH, B pa3BUTUHU



MEIUITMHBI, CO3JJaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHKOB SHEPIHH, B OOECICUYCHUU
paIoHaIbHOTO MPHUPOAONOJIB30BaHUsA, B (OPMUPOBAHMM MHUPOBO33PEHUS U  OOUIEH
KYJIbTYPhI YEJIOBEKA, & TAKKE IKOJIOTUYECKA OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbIO
Y IPUPOIHOM CPELE;

BJIAJICHUE CUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpPas BKJIKOYAET: OCHOBOIIOJAraroIue
MOHSTUS — XUMUYECKANU IJIEMEHT, aToM, SIAPO W DJEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
aTOMHbIE OPOUTAIIU, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aToMa, THOpUAN3alis aTOMHBIX
opOuTaneil, MOH, MOJIEKyJa, BAIEHTHOCTh, 3JEKTPOOTPULATEIBHOCTb, CTEIIEHb OKUCICHUS,
XUMUYECKas CBs3b, MOJIb, MOJSIpHAsh Macca, MOJIAPHBIM OO0BEM, YTIJIEpOAHBIA CKEJET,
(byHKIMOHATBHAS TPYIITA, PauKal, CTPYKTYpHBIE (GopMyIbl (pa3BEPHYTHIC, COKPAIIEHHBIE,
CKEJIETHBIC), U30MEpHUs CTPYKTypHasi U MPOCTPAHCTBEHHAs! (r€OMETpPUYECKas, ONTUYECKas),
U30MEPBI, TOMOJIOTUYECKUAN PsAJl, TOMOJIOTH, YTIE€BOAOPOIbI, KUCIOPOI- U a30TCOAEpKAIIUE
OpraHUYECKUE COEAUHEHNS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE
COEMHEHUS; TEOPUH, 3aKOHBI (nepuoanueckuit 3akoH [. 1. MenneneeBa, Teopusi CTpOCHHUS
oprannueckux BemecTs A. M. bytiepoBa, 3aKOH COXpaHEHHS MAacCChl BEIIECTB, 3aKOH
COXpaHEHUsI M MPEBpALICHHS SHEPIHMM IPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAILIUE B OCHOBE TOHUMAaHHUS
OPUYMHHOCTM M CHCTEMHOCTHM XHWMHWYECKHUX SBIICHHUM; MPEICTABICHUS O MEXaHW3Max
XUMUYECKUX PpEaKUUi, TEPMOJUHAMUYECKMX W KHUHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUS, O B3AUMHOM BIIUSIHUM aTOMOB M CPYMI aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA U
Me3omepHbIi 3ddexThr, opueHTanThl | 1 Il pona); dakTonornyeckue cBeeHUs 0 CBOMCTBAX,
COCTaBe, MOJYUYEHUU U 0€30MaCHOM HUCIOJIb30BAHUU BAKHEUIINX OPraHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM JIEATETbHOCTH Y€JI0BEeKa, OOMIMX HAYYHBIX MPHUHIMIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA MpUMEpe MPOU3BOACTBA METAHOJIA, TEPEPAOOTKH HEPTH);

COPMHUPOBAHHOCTh  yMEHHWH: BBISBIATH  XapaKTEepPHbIE TMPU3HAKKA  TOHSITHUH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS MPU ONUCAHUN
COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COEAUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUI:

HCIMOJB30BaTh XUMUYECKYI0 CHMBOJIUKY JJIS COCTaBJICHHSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPANIEHHBIX U CKEJIETHBIX) (hOPMYJT OPraHUYECKUX BEIIECCTB;

COCTaBJAITb yPAaBHEHUsS XUMHUYECKMX pEaKUUl UM pacKpblBaTh HX CYLIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TIOCPEICTBOM COCTABJIEHUS JJIEKTPOHHOTO
OamaHca ATHX PpEaKIMid, peakluii HMOHHOTO OOMEHa MyTEM COCTaBJICHHMS HUX MOJHBIX U
COKpAIlEHHBIX MOHHBIX YPaBHEHMUIA;

U3rOTaBJIMBaTh MOJEIM MOJIEKYJ OPraHMYECKHX BEUIECTB I WILIIOCTPALMU HX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUSI;

c(OPMUPOBAHHOCTh ~ YMEHHMI:  YyCTAaHaBIMBATh  MPUHAUICKHOCTh  M3YYEHHBIX
OpPraHMYECKHUX BEUIECTB IO HMX COCTaBYy U CTPOCHUIO K OMPEIEIEHHOMY Kiaccy/Tpymie
COCIMHEHMI, JaBaTh MM Ha3BaHus Mo cucremarnyeckod HomeHknarype (IUPAC) u
IPUBOJIUTH TPUBHUAJIbHBIE HA3BAHUS [IJIS1 OTJIEIbHBIX PEICTABUTEIEH OPraHNYECKUX BEILIECTB
(oTUNeH, aleTWNeH, TOJYyOJd, TJIMLUEPUH, OTUJIEHIJIMKONb, (QeHon, QopMaabaeru/,
aueTanbAeru], alleToH, MypaBbHHAsI KUCIIOTA, YKCYCHas KHCIIOTa, CTEapUHOBAsI, OJIEMHOBA,



NaJbMUTUHOBAs KHCIOTHI, TJUIUH, allaHuH, ManbTo3a, (PYKTO3a, aHWIMH, IWBUHUI,
M30IPEH, XJIOPONPEH, CTUPOJI U IPYTHE);

Cc()OPMUPOBAHHOCTb YMEHMsI ONpPEAENATh BUJA XUMHUYECKON CBA3M B OPraHUYECKUX
COEIMHEHMX (KOBAJICHTHAsl U MIOHHAs CBA3b, G- U M-CBsA3b, BOJOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHUSI TEOPUH CTPOCHHSI OPTraHUYECKUX
BemiecTB A. M. BytnepoBa 17151 00bsiCHEHHSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHUE, (U3HUECKHE U
XUMUYECKAE CBOWCTBA THUIIMYHBIX IIPEICTABUTENICH PAa3JIMYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB: QJIKAHOB, LMWKIOAJIKAHOB, aJKEHOB, AJIKAJUE€HOB, AJKHHOB, apOMAaTUYECKHUX
YTIE€BOIOPOAOB, CIIUPTOB, albJACTUAOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOKHBIX
3(UpPOB, )KUPOB, HUITPOCOEAUHEHUI 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJIEBOIOB (MOHO-, H-
U IOJINCAXapuOB), WUIFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEKIY HUMH YpaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCTIONBb30BAHUEM CTPYKTYPHBIX (pOopMyTI;

c(OpPMUPOBAHHOCTh YMEHUSI TOATBEP)KIaTh Ha KOHKPETHBIX TNPUMEPAX XapakTep
3aBHCHUMOCTH PEAKIMOHHON CIIOCOOHOCTU OPTaHWYECKUX COCTUHEHHUI OT KPAaTHOCTH U THIIA
KOBAJEHTHON CBsI3U (O- M T-CBSI3M), B3aMMHOTO BIMSHHMS aTOMOB M TpyIIl aTOMOB B
MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh WCTOUYHUKU YIIEBOJAOPOIHOTO CHIPHS
(HeTb, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI €ro nepepaboTKU U MPaKTUIECKOe MPUMEHEHHE
IPOAYKTOB NIEPEPAOOTKH;

c()OPMUPOBAHHOCTb BJIAJICHUS] CUCTEMOM 3HAHUH O €CTECTBEHHO-HAyUYHBIX METOJaX
NO3HaHWsI — HAOJIOJEHUU, WU3MEPEHUHU, MOJCIMPOBAHHUM, HKCIEPUMEHTE (PEAJbHOM H
MBICJICHHOM) U YMEHHS IPUMEHSATh 3TH 3HAHUS;

cOPMUPOBAHHOCTh yYMEHHUS TMPUMEHITH OCHOBHBIE OMNEPALUU  MBICIUTEIBbHOM
JESTENIbBHOCTH — aHAIM3 M CHUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3alllI0, BbISIBICHHUE
IPUYHUHHO-CIIEICTBEHHBIX CBA3EU — I U3YUEHUS CBOMCTB BELIECTB U XUMUYECKHUX PEAKIU;

c(OpPMUPOBAHHOCTh YMEHUI: BBISABIIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C TOHSITUSIMHU
U TPEICTABICHUAMU APYTHMX E€CTECTBEHHO-HAYYHBIX TMPEAMETOB AJisi 00jiee OCO3HAHHOIO
MMOHUMAaHUS CYIIHOCTH MAaT€pUaIbHOr0 €IMHCTBA MUPA, UCII0JIb30BAaTh CUCTEMHBIE 3HAHUS 110
OPraHMYECKOM XUMHM Uil OOBSCHEHUS] M NPOTHO3UPOBAHMS SIBJICHUM, HMEIOUINX
€CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(OpPMUPOBAHHOCTh YMEHM: MPOBOAUTH PACUYETHl MO XHUMHYECKUM (QopMyliaM Hu
YpaBHEHUSAM XUMUYECKUX PEAKLUH C UCMOJb30BaHNEM (PU3MUECKUX BEIUYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJIWYECTBEHHONW CTOPOHBI:
pacuéThl 0 HAXOXKIECHUIO XUMHUYECKOHN (POPMYJIbI BEIIECTBA IO U3BECTHBIM MAaCCOBBIM J10JISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTAM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTH YMEHHI: MPOTHO3UPOBATh, AaHATU3UPOBATH U OIICHUBATH C TO3HUIIUNA
HKOJIOTMYECKON O€30MacHOCTH TMOCIEACTBHUS OBITOBOM M MPOU3BOJICTBEHHOM AESATENHbHOCTU
YeJIOBEKa, CBSI3aHHOW C mepepabOTKOMl BEIIECTB, MCIOJIb30BaTh IOJYyUYEHHBIE 3HAHUS Ui
INPUHATHS TPaMOTHBIX PEIICHN IPOOJIEM B CUTYallUsX, CBSA3aHHBIX C XUMUE;



c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO TJIAHUPOBATh U MTPOBOAUTH XUMUUECKUIA
HKCIIEPUMEHT (MOJIy4YeHHE M HM3yYeHHE CBOWCTB OPraHMYECKHX BEIIECTB, KaueCTBEHHBIC
peakuuu yIieBOJOPOJOB PA3JIUYHBIX KJIACCOB MU KUCIOPOJACOAEPKALUIMX OPraHUYECKUX
BELIECTB, PEILICHNE dKCIIEPUMEHTANIBHBIX 33/1a4 10 PaClO3HABAHUIO OPraHUYECKUX BELIECTB)
c coOmiofeHreM NpaBHi 0€30macHOro OOpalleHus ¢ BeleCTBaMU U JIaOopaTOPHBIM
o0opynoBaHueM, (HOpMyIHpPOBaTh 1I€NIb MCCIAEAOBAHMUs, MIPEACTABIATh B PA3IU4YHON (hopme
pEe3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOJII0aTh MpaBUJIa SKOJIOTMYECKH LI€JIECO00Pa3HOT0 MOBEIEHUS B OBITY U TPYJIOBOU
AESITEIbHOCTH B IIENIIX COXPAHEHHUs] CBOETrO 370POBbs, OKPYXAIOIe MPUPOAHOI Cpeabl U
JIOCTUKEHHSI €€ yCTONYMBOTO Pa3BUTHS;

OCO3HABATh OMACHOCTh TOKCUYECKOTO AECHCTBUSI HA JKUBbIE OPraHU3MBbI ONPEIEIEHHBIX
OpPraHUYECKUX BEILECTB, MOHUMAas cMblci nokaszatesns [T1K;

aHAJIM3UPOBaTh  11€71€cCO00pPa3HOCTh NPUMEHEHUS  OPraHUYECKUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILLIEHUS] PUCK-TI0JIb34;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIAThH IEJICHANIPABICHHBIA MOUCK XUMUYECKOM
MH(pOpMaIMU B pa3IMYHbIX UCTOYHHMKAX (Hay4yHas U yueOHO-Hay4Hasl JINTEpaTypa, CPEACTBA
maccoBod uH(popmauuu, HTEpHET U Ipyrue), KpUTUYECKH aHAIM3UPOBATH XMMHUYECKYIO
uH(pOpMaIHIo, TepepadaThiBaTh €€ U UCII0JIb30BATh B COOTBETCTBHUH C IIOCTABICHHON y4eOHOM
3aaven.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
KoanuectBo 4acoB
Ne HanMeHoBaHMe pa3ie/ioB U TeM K I JIeKTPOHHBIe (HU(PPOBHIE)
n/n NpOrpaMmbI Beero OHTPOJILHBIE PAKTHYCCKHE  GpasoBaTenbHbIe pecypebl
padoThbI padoThbI
Pasnea 1. Teopernyeckue 0CHOBBI OPraHUYeCKOM XUMUH
[Ipenmet oprannueckon xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX coenruHeHuil A. M. 8 bubmuoteka [{OK https://m.edsoo.ru
byrtneposa
Hroro no pazueny 8
Pazpnen 2. YrieBoaopoabl
[IpenenbHbIE YTIE€BOAOPOABI — AJKAHbI
2.1 el y AOPO ’ 5 bu6mmoteka LIOK https://m.edsoo.ru
[IUKJIOAJIKAHbI
HOP mpoexkra «Touka poctay. Obmnako
HenpenenbHpie yriaeBogopoabl: ajJKeHbI, 3HaHUM. BupTyanbHbIA IPaKTUKYM.
2.2 14 1 )
alIKaJNCHBI, aIKUHBI https://oblakoz.ru/
2.3 ApomaTH4eCcKHe yriaeBOA0PO b (apeHBbI) 8 bubmuoteka [{OK https://m.edsoo.ru
[IpupoHbIE HCTOYHUKH YIJIEBOJOPOJOB U UX
2.4 pHpoa y JIOpOAL 4 Bbu6nmuoteka LIOK https://m.edsoo.ru
nepepaboTKa
2.5 ["ajioreHnpor3BOIHBIE YTIIEBOIOPOIOB 4 1 bu6mmoteka IIOK https://m.edsoo.ru
Hroro no pazneny 35
Paznea 3. Kuciaopoaconepskamniue oprannyecKkue coeuHeHust
LOP mpoexra «Touka pocTtay.
Hudposas naboparopusi POLUSLAB
«XUMHUS».
31 Crprst. Deron 11 | ITIK. becnpoBoJiHbIN MYyJIbTUAATYUK
LFS. laTauk 1151 B3MepeHust
ONTUYECKOH INIOTHOCTH U MYTHOCTH.
JlaTduk 11 u3MepeHust TeMnepaTyphbl.
KapOoHunbpHBIE COeTMHEHUS: aTbICTHIIBI 1 LOP npoexra «Touka pocTay.
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIE 21 1 [udposast 1adopatopusi POLUSLAB

a¢upsbl. XKupbl

«XuMusay.




[IK. BecnpoBogHbI MYyJIbTUIATIUK
LFS. Jatunk ms mamepenus pH cpens
pacTBopa.
3.3 VriaeBoasl 9 bu6mmoteka IIOK https://m.edsoo.ru
Hroro no pazngeny 41
Pa3znea 4. A3oTcoaeprkaniue opranHnyeckue coeuHeHust
4.1 ‘ AMHHBI. AMUHOKHCIIOTHL. benku 12 ‘ 2 ‘ bubnmoreka [{OK https://m.edsoo.ru
Hroro no pasneny 12
Paspnen 5. BeicokoMoJIeKy I pHbIE COeIHUHECHUS
5.1 ‘ BrIcOKOMOIEKYIIpHBIE COEAUHEHUS 6 ‘ 1 ‘ bubmmoreka LIOK https:/m.edsoo.ru
Wroro no pazueny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 ‘ 6 ‘
IMOYPOYHOE IINTAHUPOBAHHUE
10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
[
Jl'j;-ﬂ Tema ypoka Bcero Koutpoapupie  Ipaxruyeckue fl[:;‘?eﬂl/lﬂ gg]?a[;zzzfenbﬂme
padoTbI padoTbI pecype
|| Moo e oo o, | BuGniorosa LOK
OPTAHMYCCKHX COCMHCHHI 04.09.2024  https://m.edsoo.ru
2 (onomoe n sostymertrmoe cosromn 1 Bu6morexa LIOK
04.09.2024  https://m.edsoo.ru
BasieHTHBIE BOBMOXKHOCTH aTOMa yriiepoJia
XuMHU4ecKasi CBSI3b B OPraHUYECKUX
3 COeTMHECHMIX. MexaHn3Mbl 00pa30BaHM 1 bu6mmoreka [IOK
KOBaJICHTHOU CBSI3H, CIIOCOOBI pa3phiBa 05.09.2024  https://m.edsoo.ru
CBA3EN
4 Teopust cTpoeHUS OPraHUYECKUX 1 bubnuoreka [JOK
coequHennii A. M. bytneposa 11.09.2024  https://m.edsoo.ru




Bunsl nzoMepuu: CTpyKTypHas,

Bbu6nuoreka [IOK

5 MPOCTPAHCTBEHHAS. DJICKTPOHHBIC 3(b(1)eUI<TH 11.092024  hitps:/m.cdsooru
B MOJICKYJIaX OPTraHMYECKUX COSIMHEHHIA
IIpencraBnenue o kKiaccupukanu u

6 CIfCTIéMaTI/I‘IeCKaﬂ HOMeHK(Jb;aTyga (IUPAC) buGmorexa LIOK

12.09.2024 = https://m.edsoo.ru
OpPraHUYECKUX BEIIECTB

7 Krnaccudukanus peakiuii B opraHn4eckoi bubnmoreka [JOK
XUMHH 18.09.2024  https://m.edsoo.ru

] Cucremaru3anus ¥ 0000IICHUE 3HAHUH 110 bubmuorexa [JOK
TEME 18.09.2024  https://m.edsoo.ru
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias

9 (dbopMyIia, HOMEHKIIaTypa U H30Mepus, bubnnorexka HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE 19.09.2024 = https://m.edsoo.ru
MOJICKYJ

10 DOU3NYECKUe U XUMHUYECKHUE CBOMCTBA bubmunotexa [JOK
aJKaHOB 25.09.2024 | https://m.edsoo.ru

1 Haxoxnenue ankanoB B mpupoje. CriocoOsr bubnnoreka [HOK
MOJYYECHUS U IPUMEHEHNE AJIKAHOB 25.09.2024 | https://m.edsoo.ru
[uxnoankansl: obmas Gopmyia,

12 HOMEHKJIaTypa ¥ U30Mepusi, 0COOCHHOCTH bubnuoreka [JOK
CTPOCHHUS U XUMHUYECKUX CBONCTB, CITOCOOBI 26.09.2024 | https://m.edsoo.ru
MOJTyYEHUS U IPUMEHEHHUE
Pemenne pacu€THbIX 3a7a4 HA OIIPE/ICIICHUE
MOJICKYJISIPHON (DOPMYJTIBI OPTaHHYECKOTO

13 BEIIECTBA 10 MACCOBBIM JIOJISIM aTOMOB bubnuorexa [JOK
9JIEMEHTOB, BXOJISIIHNX B €TI0 COCTAaB. 02.10.2024 | https://m.edsoo.ru
Cucremaru3anus ¥ 0000IICHUE 3HAHUH 110
TeMe
AJKEHBI: TOMOJIOTUYECKHH psJl, oO1Ias

opMyJjia, HOMECHKJIaTypa, 3JICKTPOHHOE 1
14 SPECT}]CI)ZLHCTBGHHOG CT}[’)IC))GHI/IG MOIJ)'IGKYJ'I. buGmorexa LIOK
02.10.2024 | https://m.edsoo.ru
CTpyKTypHas ¥ IUC-TPAHC-U30MEPHs
AJIKEHOB

15 Du3nYeCKUe U XMMUYECKUE CBOMCTBA bubmuorexa [JOK

ankeHoB. [IpaBusio MapkoBHUKOBA 03.10.2024  https://m.edsoo.ru




bu6mmoreka [IOK

16 CriocoObl TToTy4eHus: 1 TPUMEHEHNE aJIKEHOB 09.10.2024  hitps://m.edsoo.ru
[TpakTrueckas padorta Ne 1 mo teme
17 "I'I[)on YEHHUE aTineHa U U3YUYCHUE €TO 1 bubmmoreka LIOK
o Y " M 09.10.2024 | https://m.edsoo.ru
CBOMCTB
Pemenue pacu€THbIX 3a/1a4 Ha ONIPEAEIIECHUE
18 MOJIEK J'IHpHOI\/'I dbopm J'IHI)I 0 raHHEefmro bubmmoreka LIOK
YIUAp PMY. p 11.10.2024  https://m.edsoo.ru
BEILIECTBA
AnkaaueHsl: conpsKEHHbIC, U30JMPOBaHHbIE,
19 KyM JI'I[I/I OBaHHBIIe) Ocobennoctu b bubmmoreka LIOK
YMYJTHp i 16.10.2024  https://m.edsoo.ru
3JEKTPOHHOT'O CTPOEHUS
20 XUMHUYECKUE CBOMCTBA CONMPSKEHHBIX bubnnorexka HOK
JIMECHOB 16.10.2024  https://m.edsoo.ru
71 Crioco0sl MoNTy4eHus: U IpUMEHEHUe bubnmoreka [JOK
aJKaJIMeHOB 17.10.2024 = https://m.edsoo.ru
AJKUHBI: TOMOJIOTUYECKHH psifl, 001ast
2 dhopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1 bubnnoreka [HOK
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJL, 23.10.2024 | https://m.edsoo.ru
(bu3UYecKue CBOMCTBRA
23 XUMUYECKHE CBOMCTBA AJIKUHOB bubmmoreka LIOK
23.10.2024 | https://m.edsoo.ru
24 KauecTBeHHBIE peakliy HA TPOMHYIO CBSI3b buGmorexa LIOK
peaKtt poHHYy 24.10.2024  https://m.edsoo.ru
1 OP npoexkra «Touka
I1.P. Ilony4yenue pocta». O061aKo 3HAHHH.
Crioco0sl MoJTy4eHus: U IpUMEHEHUE N
25 aleTWICHa U BupTyanbHbIi NpakTUKYM.
AITKNHOB U3YYCHHE €0 https://oblakoz.ru/
CBOWCTB.
26 Pemenue 3agau: pacu€rsl 10 ypaBHEHUIO bubnnorexka HOK
XUMHYECKON peaKiuu https://m.edsoo.ru
27 Cucremaru3zanus 1 0000IICHUE 3HAHUH 110 bubmuorexa [JOK
TEME https://m.edsoo.ru
A : i 0
PEHBI: TOMOJIOTHYECKUH psifl, 001Iast BuGmiorexa LIOK
28 dhopmyna, HOMEHKIATypa. DJIESKTPOHHOE U

IpOCTPAaHCTBCHHOC CTPOCHUC MOJICKYJI

https://m.edsoo.ru




OeH30J1a ¥ TOJIyoJia, NX (U3UUYECKUE
CBOICTBa

29 XHWUMUYECKUE CBOKMCTBA APEHOB: PEAKIIUU bubnnoreka HOK
3aMeIleHUA https://m.edsoo.ru
XUMHUYeCKHe CBOMCTBA apeHOB: PEaKINU

P peaxil bubmuorexa [JOK

30 MIPUCOEIUHEHUS], OKHCIIEHHE TOMOJIOTOB

https://m.edsoo.ru
OeH30I1a
. bu6mmoreka [IOK
31 Oco0EHHOCTH XUMUYECKUX CBOMCTB CTHpOJIA
https://m.edsoo.ru
Pemenune pacuéTHBIX 3a/1a4 Ha ONpEIeICHIC
32 MOJIEK J'IHpHOI\/'I dbopmyIsl 0 raHHEecxoro bubmmoreka LIOK
YIAp pMy. p https://m.edsoo.ru
BEILIECTBA
I'eHeTHuecKast CBI3b MEXK a3JINYHBIMU

33 P https://m.edsoo.ru/
KJIaCCaMH YTJIEBOJIOPOOB

34 Croco05I TIOJIyUYeHHST U IPUMEHEHUE aPEHOB Bubmioreka HOK

Y p p https://m.edsoo.ru
Pacuérel o ypaBHEHUSIM XUMHYECKUX

35 €Ak CI/I}(]:I”)[eMaTI/ISaL[I/Iﬂ 1 000011eHNE Bubnorexa LIOK
p AU https://m.edsoo.ru
3HAHWH 10 TEME

. Bbu6nmuoreka [IOK

36 ITpupoxausiii ra3. [lomyTHBIE HEPTIHBIE Ta3hI

pHpoa y b https://m.edsoo.ru

37 KameHnHsli1 yrosib ¥ IpoOIyKThI €T0 bubnmoreka [JOK
nepepadoTKu https://m.edsoo.ru

33 Hedts u ciocoOb1 €€ mepepaboTKu. bubnnorexka HOK
[IpuMeHeHne MpoayKTOB repepaboTKu HehTH https://m.edsoo.ru

39 ['eneTnueckas CBA3b MEKIY Pa3INYHBIMU bubnmoreka [JOK
KJIaCCaMU YIJIEBOJIOPOIOB https://m.edsoo.ru
I"asoreHonpoun3BoOAHEIE YTIIEBOIOPOIOB:

40 SJIEKT OHHEC CT o)leHI/Ie' f eaKquH EaﬁemeHm Bubmorexa HOK

P p > P https://m.edsoo.ru
rajjoreHa
elicTBHe 1IeI04eh Ha
A » N bubmuorexa [JOK
41 rajoreHnpou3BoiHbIe. B3anmoaeiictere
https://m.edsoo.ru
MATAJION€HAIKAHOB C MAaTHUEM U [IHHKOM
47 Cucremaru3zanus 1 0000IICHUE 3HAHUH 110 bubmuorexa [JOK

pazaeny "YrieBogopossr"

https://m.edsoo.ru




KonrponsHast pabora o Teme

bu6mmoreka [IOK

43
"Yraesonopoab" https://m.edsoo.ru
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psizi, oOmiast popmyna
AR, popmyra, bubmuorexa [JOK
44 CTPOEHUE MOJIEKYJI, U30MEPHUS,
https://m.edsoo.ru
HOMEHKJIaTypa, KIacCupUKaIys, Gu3ndeckue
CBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX bubnnorexka HOK
OJHOATOMHBIX CITUPTOB https://m.edsoo.ru
46 Crioco0sl MoJTy4eHus U IpUMEHEHUe bubnmoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru
[IpocTeie 3¢upbl: HOMEHKIATypa U
P up P bubmuorexa [JOK
47 HU30MepHsi, 0COOCHHOCTH (HPU3UIECKUX U
. https://m.edsoo.ru
XUMUYECKHUX CBOMCTB
MHoOroaroMHble CIUPTHIL: ITHICHTIIUKOIb U
48 TJIMIEPUH, UX (1)1/I3Hq12:c1<ne U XUMHAYECKHE Bubmorexa HOK
N PHH, https://m.edsoo.ru
CBOICTBa
49 CriocoObI MONTy4eHUsT U IPUMEHEHUE bubnmoreka [JOK
MHOTOATOMHBIX CHUPTOB https://m.edsoo.ru
50 @DeHO: CTPOCHHE MOJICKYITBI, PUINIECKUE bubnnorexka HOK
cBoiicTBa. TOKCHYHOCTH (peHOIIa https://m.edsoo.ru
. bubnnoreka HOK
51 XuMu4eckue cBoicTBa (heHoa 1l
https://m.edsoo.ru
bu6mmoreka [IOK
52 Crioco0bl mosTyueHust U npuMeHeHue heHona
https://m.edsoo.ru
OP npoexkra «Touka
| ILP poctay. Lludposas
o nabopatopus POLUSLAB
«Oxucnenue
«Xumus».
[TpakTuueckas padota Ne 2. Pemenue CIpTOB, ITK. BecnpoBoHbIit
HN3y4YCHUC
53 OKCIIEPUMEHTAIBHBIX 32J1a4 110 TEME TeMri]e ATVOLL mynbTHaaTauk LFS. Jlatunk
"CroupTthsl 1 HeHOBI" PATyp JUTS U3MEPEHHS OTITUYECKON
KHUIICHUA
IJIOTHOCTU U MYTHOCTH.
OJHOATOMHBIX
JlaTuuk 119 U3MEpeHust
CITUPTOBY.

TEMIIEPATYPHI.




CucreMaruzanys U 0000ILIEHUE 3HAHUM 110

bu6mmoreka [IOK

54
TEME https://m.edsoo.ru
AnbaETUbl U KETOHBI: 3JIEKTPOHHOE
55 CTpOCHHE KapOOHMIILHOW TPYIIIIBI; bubnmoreka [JOK
TOMOJIOTUYECKHE PsJIbI, 0011ast popmya, https://m.edsoo.ru
M30MepHsi © HOMEHKJIATypa
56 ATNBIETHIbl U KETOHBI: (PU3HUECKUE Bbu6nuoreka [IOK
CBONCTBA; PEAKIMU IPUCOCTUHEHUS https://m.edsoo.ru
57 Peakiiyuu okuCIEHNS U KAYECTBEHHBIE bubmuorexa [JOK
pEakIMu ANbIAETHI0B U KETOHOB https://m.edsoo.ru
bu6mmoreka [IOK
58 CriocoObI MOTy4eHUs albICTHI0B U KETOHOB
https://m.edsoo.ru
OAHOOCHOBHEIE MpeebHbIC KAPOOHOBBIC
P P bu6mmoreka [IOK
59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHMSI X
https://m.edsoo.ru
MOJICKYJ
60 N3omepust 1 HOMEHKIATypa KapOOHOBBIX bubnnoreka HOK
KHCJIOT, MX (pU3nUecKre CBOMCTBA https://m.edsoo.ru
61 XHWMHYECKUE CBOMCTBA IPEACIIBHBIX bubnmoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru
Oco0eHHOCTH CBOMCTB MypPaBbHHON
yp bubmuorexa [JOK
62 KHCJIOThI. MHOTOOOpa3ue KapOOHOBBIX
https://m.edsoo.ru
KHCIIOT
OCoOEHHOCTH CBOWCTB: HEMIPEIEIbHBIX U
apoMaTH4ecKUX KapOOHOBBIX
63 ):[pHKa OOHOBBIX mf_‘)[ OKCHKAa ’60HOBBIX Bubmioreka HOK
P ’ P p https://m.edsoo.ru
kucnot. [IpencraButenu BICIINX
KapOOHOBBIX KHUCIIOT
64 [TonsiTHe 0 MPOM3BOAHBIX KAPOOHOBBIX bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru
65 CriocoObI MONTy4eHUsT U IPUMEHEHUE bubnnorexka HOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru
66 CrnoxHble 3¢Upbl: TOMOJIOTUYECKUHN PSIII, bubnmoreka [JOK
obmrast popmyia, U30OMEpHUsl 1 HOMEHKIIATypa https://m.edsoo.ru
67 DOU3NYECKUe U XUMHUYECKHUE CBOMCTBA bubmnorexa [JOK

a¢upoB

https://m.edsoo.ru




Pemenue pacu€THpIxX 3a/1a4: 110 ypaBHEHUIO
XUMUYECKON PEAKIMH, Ha ONPECICHHE

Bbu6nmuoreka [IOK

68 .
MOJICKYJISIPHOUM (hOPMYITBI OPraHUYECKOTO https://m.edsoo.ru
BEIIECTBA
LOP mpoexra «Touka
1 poctay. Ludposas
TpaxTHyeckas pabora Ne 3. Pemmerme I1.P. «M3yuenue nmaboparopus POLUSLAB
CHJIBI «XUMHUSD.
69 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME .
"KapOonoBbie kucioTsl. CroxHbie 3pupsr” OAHODCHOBHBIX HK. becnporozri
ap ’ p KapOOHOBBIX mynbTuaaTyuk LFS. JlaTunk
KHUCJIOT» s msaMepenus pH cpensl
pacrtsopa.

70 XKupsl: ctpoenue, pusnueckue u bubnmoreka [JOK
XUMUYECKHE CBOMCTBA (TUAPOIU3) https://m.edsoo.ru
Oco0eHHOCTH CBOMCTB KUPOB, COJIEPIKAIIIIX

bubnmoreka [JOK
71 OCTATKH HEMPEIAETbHBIX )KUPHBIX KUCIIOT. ] 1
JKHpBI B IPHPOJIC https://m.edsoo.ru
LHOP mpoexra «Touka
1 poctay. Lludposas
Mpiia Kak COJIM BBICIIIMX KapOOHOBBIX I1.P. naGoparopust POLUSLAB
N «XUMHUS».
72 KHCJIOT, UX MoOroIee aecteue. IloasaTue o «Bnuaaue TIK. Becrposombiii
JKECTKOCTH BO/IbI )
cuHTeTn4YecKux Morouux cpeacreax (CMC) eCH . E;) UIO»OZL MmymsTHIaTaHK LS.
) ATYUK JJ1d U3MECPCHUA
p
pH cpenpl pactBopa.
['eneTnueckas cBsi3b yIJI€BOJAOPOAOB U
bubnmortek K

73 KHUCJIOPOJICOACPKAITUX OPTaHUUYECKUX Gumoreka LIO
BEIIECTB https://m.edsoo.ru

74 Pacuérel no ypaBHEHUSAM XUMUYECKUX bubnmoreka [JOK
peakuuii https://m.edsoo.ru

75 Cucremaru3anus ¥ 0000IICHUE 3HAHUH 110 bubmuotexa [JOK
TEME https://m.edsoo.ru
OO6m1as XxapakTepuCTHKA YTJICBOJIOB U

bubnnorexka HOK
76 KJIacCU(PUKALIUS YTIACBOIOB (MOHO-, IU- U 1
https://m.edsoo.ru
MTOJTCaXapHU/IbI)
77 Momnocaxapusl: pu3HMUECKre CBOMCTBA U bubnnoreka HOK

HaXO0XJEHHUE B IPUPOJIC

https://m.edsoo.ru




IIpuMeHeHue III0KO3bI, €€ 3HaUCHUE B

bu6mmoreka [IOK

78
JKU3HEAEATEITLHOCTH OPTaHU3MA https://m.edsoo.ru
HCaxapubl: caxapo3a, MaJIbTO3a U JaKTO3a.
79 ﬁaxoxc;l[)eﬂne B II If ozu; U IpUMEHEHUE Bubmioreka HOK
pup p https://m.edsoo.ru
JIMCaxXapua0B
[Tonucaxapuabl: CTpoOEHHUE MAKPOMOJIEKYIT
p p P M bubmmoreka [JOK
80 (bU3UYEeCKre U XUMHUYECKUE CBOIMCTBA,
https://m.edsoo.ru
MIPUMEHEHHE
Bbu6nmuoreka [IOK
81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJIOKHAX
https://m.edsoo.ru
1 LHOP mpoexra «Touka
I1.P. poctay. O061aKo 3HAHMMA.
82 [TmacTMacchl. «PacnoznaBanue BupTtyansHblil TpakTUKYM.
IacTMacc u https://oblakoz.ru/
BOJIOKOHY.

23 Cucremaru3zanus 1 0000IICHUE 3HAHUH 110 bubmuorexa [JOK
pasueny https://m.edsoo.ru
KoHTtponbHas paboTa o teme

84 "KI/ICJI;O oz[coz[pe JKallye OpraHnyecKkue Bubmorexa HOK

p " p P https://m.edsoo.ru
COCIMHEHHUS
AMuUHBL: K1accudUKaIys, CTpoeHUE
85 MOJIEKYJT 06H1a;ib hopm n’a I/EOMG s Bubmorexa HOK
Yo, pMyJia, ? ’ https://m.edsoo.ru
HOMEHKJIATypa U (PU3HUECKUE CBOMCTBA

36 XUMHUYECKUE CBOMCTBA anr(paTHUECKUX bubnnorexka HOK
aMHHOB https://m.edsoo.ru

’7 AHWJIMH: CTPOCHHE aHWJIMHA, 0COOEHHOCTH bubnnorexka HOK
XUMHUYECKHUX CBOMCTB aHUJIMHA https://m.edsoo.ru

23 Crioco0pl MoJTy4eHus U IPUMEHEHUe bubnmoreka [JOK
an(paTHIECKUX aMHHOB https://m.edsoo.ru
AMUHOKHUCIOTBI: HOMEHKJIATYpa U U30MEepHs

. P pH, bubnuorexa [JOK

&9 ¢dusmueckue cBorictBa. OTaEIbHBIC

https://m.edsoo.ru
MPEACTABUTENH 0.-aMUHOKHUCIIOT
XUMUYECKHE CBOMCTBA aMUHOKUCIIOT, UX
’ Bbu6nuoreka [IOK
90 OMOJIOTHYECKOE 3HAYCHHE aMUHOKHCIIOT.

CuHTe3 " TUAPOJIN3 IICIITHAOB

https://m.edsoo.ru




91 benku kak mpUpoaHbIE ITOJIUMEDHI; | bubnuoreka [JOK
CTPYKTYpPBI OCTTKOB https://m.edsoo.ru
92 XUMUYEeCKHEe CBOWCTBA OEIIKOB 1 bubmorexa LIOK

https://m.edsoo.ru

A3oTcoiepKalliue reTepolruKINIeCKIe
93 coeauHeHus. HyKJIeMHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKasl POJIb

Bbu6nuoreka [IOK
https://m.edsoo.ru

[Tpaktuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIbHBIX 3334 110 TEME
"A30TCcozepIKale OPraHnIecKre
coenuHenusa"

94

bu6mmoreka [IOK
https://m.edsoo.ru

[TpakTuyeckas padora Ne 5. Pemenue
95 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacnio3HaBaHune OpraHUYeCKUX COeAMHEHUN"

bu6mmoreka [IOK
https://m.edsoo.ru

KonrponsHast pabora o Teme
96 "A3zoTcoaepKane OpraHn4ecKue
coequHeHusa"

bu6mmoreka [IOK
https://m.edsoo.ru

OCHOBHBIC IOHATHUS XHMUH
BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ u

Bbu6nuoreka [IOK

97 1
METO/IbI UX CHHTE3a —IIOIMMEPU3ALUS U https://m.edsoo.ru
MOJIMKOHCHCAIIUS
08 [Tnactmaccel. YTunuzamnus u nepepadoTka 1 bubnmoreka [JOK
IUIACTHKA https://m.edsoo.ru
99 DnacToMepbl: HaTypalbHbI CUHTETUYECKUE 1 bubnmoreka [JOK
Kaydyku. Pe3una https://m.edsoo.ru
Bonokna: HaTypasbHbIe, HCKYCCTBEHHbIE
P > HOKY ’ bubmmnoreka [JOK
100 cuHTernyeckue. [lonumepsl crienuaabHOro 1

Ha3Ha4YCHUA

https://m.edsoo.ru

[TpakTuyeckas pabora Ne 6. Pemenue
101 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacno3HaBaHHeE IIACTMACC U BOJIOKOH"

bu6mmoreka [IOK
https://m.edsoo.ru

O06o001uIeHre 1 CUCTeMaTH3aIHsI U3YYEHHOTO
102 Marepuaia no teme "BbICOKOMOJIEKYIISIpHbIE
coeuHeHus "

Bbu6nuoreka [IOK
https://m.edsoo.ru

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIMTEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

l.

2.

Xumus: 0a30BbIi ypoBenb: 10 kiacc: yuebnuk / 'abpuensu O.C., OctpoymoB U.I".,
CnankxoB C.A., AkimmonepHoe o0mectBo «M3narensctBo «IIpocBemenuey, 2022.
Xumus: 0a30BbIil ypoBeHb, 11 knacc: yueOnuk / I'abpuensa O.C., Octpoymon WU.I'.,
CnanxoB C.A., AkimmonepHoe o0mectBo «M3mgarensctBo «IIpocBemenney, 2022.

METOIUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

l.

["abpuensn O.C., Octpoymos WN.I'. Hacronpnas kuura yunrtens. Xumus. 10 kiacc.
Metoanueckoe nocooue. — M.: [poda, 2002—2003.

INabpuensa O.C., JIsicoBa I'.I". MeToanueckoe nocooue. «Xumusi». 11 kimace. — M.:
Hpoda, 2003.

IMa6puensa O.C., Octpoymos WN.I'. HactonpHas kaura yuutens. Xumus. 11 kmacc. B
2-x gacTsx. - M.: [Ipoda, 2004.

I'abpuenssu O.C., bepeskun II.H., VmakoBa A.A. u ap. KoutposnbHble #u
npoBepouHbie paboThl k yueouuky O.C. ['abpuensna «Xumus. 10» /— M.: lpoda,
20009.

. T'abpuensu O.C., OctpoymoB N.I'. Jlunaktuueckue matepuaibl. M3yuaem xumutio B

10 kmacce. - M.: bauxk niroc, 2009.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1. bubmmoteka [JOK
https://m.edsoo.ru

2. O6nako 3HaHui. BupTyanbHbl MpakTUKyM. Xumus, 8-11 Kiacchl: METOIUYECKOE
noco6ue / [1lanoBaniosa E.B. — Jlonronpyansiii: ®uzukon Jlabd, 2023. — 31c.
https://oblakoz.ru/guideline/4326/podgotovka-k-ege-himiya?ysclid=m0thi09h8w294329980




