MysnuunaibHoe aBTOHOMHOE 0011e00PA30BATEILHOE YUPeKAEHHE
Borananuckas cpeansis odumeobpazoparenbaas mxoma Ne 1
TioMeHCKOro MyHHUHNAILHONO PRHOHA
(MAQY Borangnucxas COI Nel)

PACCMOTPEHO na 3aceatus COI'JIACOBAHO -~ VTBEPKJIAIO: .

MO yuureneH-npeIMeTHHKOB SanmecTHTeNb AUpEKTOpa - Jlupexrop mKoms-,
€CTECTBEHHO-MATEMATHYECKOTO Psaszanuesa H.JL : (/’2 Sty ; ,.v—Macnbx.;a UucC.
umKna «29» 08.2025r. Tpaxas No238  O/J1
Pykosomurens 1IIMO ,// «01» 09.2025r.
Mansnesa C.B. i ey

Ne mpotokosa Nel '

«29» 08. 2025r.

PABOYASI
MPOIPAMMA

YuebHoro npeavera

«Xunmua»
s obyuatomuxcs 10 xknacca EHIT

cpezanero obuiero obpasoBanms
Ha 2025/2026 yyeGusiii roa

Cocrasurens: Onannna C.B.
JIOMDKHOCTE: YUMTENs XHMHE M GHOIOrHH

p.n. boranaunckwii, 2025r.




1.INIOACHUTEJIBHASA 3AIIMCKA
O0mas xapakrepucTuka yueOHOro npeamera « XuMHsD

Paboyas mporpamma 1o XMMHUHU Ha yYpOBHE CpeaHero obmero oOpasoBanus (xumus 10 kiacc
yrIyONIeHHBIN YpOBEHb) pa3zpaboraHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-
@3 «O06 obpazoBanuu B Poccuiickoit @enepanum», TpeOOBaHWI K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTeNbHONW TMpOTpamMMbl cpeaHero obmiero obpazoBanus(@OIT COO),
npejacTaBieHHbIX B PefepanbHOM TOCyJapcTBEHHOM oOpasoBarenbHoM cranHgapre COO, ¢
yuétom Konmenuuu mnpenonaBanust y4eOHOro mpenmera «XuUMHUS» B 00pa3oBaTeIbHBIX
opranmzamusix  Poccuiickoit ®enepanuu, pealM3ylOIMIMX OCHOBHBIE 00pa3oBaTelbHbBIC
MIPOrpaMMbl, U OCHOBHBIX MOJIO)KeHUH «CTpaTteruu pas3BUTHUs BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

XuMHUs Ha YpOBHE YIIyOJNEHHOTO W3YUEHHs] 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOTO 0Opa3oBaHus y4ammuxcsa 10xmacca. M3ydenue npeamera, peaim3yeMoe B
ycinoBusix  nuddepeHnpoBaHHOT0, MPOQPMIBHOTO  O0y4YeHHs, TPHU3BAaHO  0OECIEeYUTh
00111€00pa30BaTENbHYIO U OOIIEKYIBTYPHYIO IMOJTOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOUMYIO
UL amanTaldd MX K OBICTPO MEHSFOIIUMCS YCIOBHSIM JKM3HH B COIIMYyME, a TaKKe IS
MIPOJIOJDKEHHS OOYUEHUS B OpraHu3alusIx IpopecCHOHATBLHOTO 00pa30BaHus, B KOTOPBIX XHUMUS
SIBJISIETCS OJTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamMe mno XuMuUM Ha3HaueHUE MpeAMeTa «XUMHUS» IMOJIydaeT MOJpOOHYIO
MHTEPOPETAMIO B COOTBETCTBMU C OCHOBomoJararwomumu mnojoxenusmu PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COJIEp)KaHUs, PE3yJIbTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMTYCKHUKOB. CBUIETETHLCTBOM TOMY SIBJISIIOTCA CIIEAYIOUINE BBITIOJIHSEMbIE
MPOrpaMMOi O XUMUU (PYHKITUH:

¢ uH(pOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod oOecrneunBaeT MOIydYeHHe

MpPEJICTaBJICHUs O LIESAX, COAepkKaHUH, OOlel cTpaTreruu OO0y4deHHs, BOCIUTAHUS U
pa3BUTHS O0YYAIOMIMXCS CPEACTBAMU IpPEaMETa, U3y4aeMoro B paMKax KOHKPETHOTO
npohus;

® OpraHU3alMOHHO-TUIAHUPYIOLIAS, KOTOopas  HpelycMaTpuUBaeT  OIpe/esIeHHE:

MPUHIUIIOB  CTPYKTYPUPOBAaHUA M  TOCIEIOBATEIBLHOCTH M3Yy4EHHUS  y4eOHOro
MaTrepuana, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTePUCTHK; IMOJIXOJO0B K
(OpPMHUPOBAHUIO COJEPHKATEIBHON OCHOBBI KOHTPOJISI M OIICHKH 00pa30BaTeIbHBIX
JOCTHIKEHHI oOydaromuxcs B paMKaxX HTOTOBOM arTectanuu B (QopMme eIUHOTO
roCy/IapCTBEHHOTO 9K3aMeHa 10 XUMUHU.

[Iporpamma fist yriayOJI€HHOTO U3YUEHUS! XUMUU:

e YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAepKaHHe, 003aTeNbHOE A U3yUeHHs

B paMKax  OTIEJbHBIX  MNpoduiel, mpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTEbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesielieHne yueOHOro BpeMeHH, PEKOMEHIyeMOro il U3y4eHUs

OTJICNIbHBIX TEM;

e [@pe/UlaraeT MNPUMEpPHYIO IOCIIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro Marepuana ¢

y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€iHi;



e AT METOAMYECKYKD MHTEpIPETALNI0 LEeJIel M 3aJad M3ydyeHus IpeaMera Ha
yrIIyOJNEHHOM YpOBHE C y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHETO
oOrmiero oO6pa3oBaHusl, COJACPKATEIBHON XapaKTEPUCTHKHU TUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMS OCHOBHOH 00pa30BaTeNIbHONW MPOTPaMMBlI CpeAHEro oomero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BUIOB
y4eOHO-TI0O3HABATEIbHBIX JEHCTBUI OOY4YalOMIEToCsl 10 OCBOCHHUIO COJCpIKaHUS
npeaMera.

[lo BceM Ha3BaHHBIM TIO3MIUSM B TpOTpaMMe TI0 XHUMHH HPEIyCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YeHHEM XHMHUHM Ha YpPOBHE OCHOBHOIO o0O0uiero ooOpas3oBaHus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOMW)
COCTABJISIIOIIEH COJIEPKaHUS yueOHOTO mpeaMeTa « XUMHUsD 0CTa&TCs BOBMOXKHOCTh BEIOOpA €ro
BApUATUBHOW COCTABJISIFOIIEH, KOTOpas JI0JIKHA ONPEAETSATHCS B COOTBETCTBUM C HAIIPABIICHUEM
KOHKpETHOTO Mpoduiis o0ydeHusl.

B cootBerctBUM ¢ koHIenTyandbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
IpeIMeToB 0a30BOr0 U yriIyOoJEHHOTO YpOBHEH B cucteMe qu(depeHInPOBAaHHOTO 00yUeHUs Ha
YpOBHE cpeliHero oOIiero 00pa3oBaHusl XUMHUS Ha YPOBHE YriayOJIEHHOTO M3y4yeHUs HalpaBlieH
Ha peaju3alui0 TPEEeMCTBEHHOCTH C MOCIEAYIOUIUM J3TallOM TMOJYYEHHUS XHMHUYECKOTO
o0Opa3oBaHUs B paMKax W3y4EHHs CIECIHUATBHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHUYECKUX
JUCLMIUIMH B By3aX U OpraHU3alUsiX CpeHero npodeccuoHalibHOTO 00pa3oBanus. B 3Toil cBs3u
U3ydYeHHE TMpeaMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha pAacUIUpEeHue U
YIIIyOJIeHHEe TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOPABIIUX
onpenenéHHbli npouib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XUMHUYECKOTO 00pa3oBaHus B OpraHu3aIusiax npodeccuoHanbHoro o0pa3zoBanus. Hapsmy ¢ atum,
B cBere TpeboBanuiik ®I'OC COO k muaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOrpaMMBbl CpeaHEro o0Imero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAK)KE HA PELICHUE 337a4 BOCIUTAHUS U COLIMATIBLHOTO Pa3BUTUS 00yYaromuxcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIU3aIMH y4eOHOTO0
Tpygda ¥  O0O0OOIIEHHBIX CIMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HaAMpEeAMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMera «XUMHS» Ha YpOBHE YriIyOJIEHHOTO M3YYEHUS SBISIOTCS
yrayOnénnsle Kypebl — «Opranudeckast xumus» U «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COAEP)KaHUs STUX KypCOB B
MporpaMMe Mo XUMHH 32 OCHOBY MpuHATH nojioxeHuss GI'OC COO o paznuuusax 6a30BOro u
yriayOIEHHOTO YPOBHEHN U3yUeHUS MIPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHSD» COCTABIJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO H3y4EHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MOJIydaeT OMpPEeT€HHOE TEOPETUYECKOe
JIOTIOJIHEHWE,  TO3BOJISIIONIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OOJbIIHi  00bEM
¢akTosoruueckoro Matepuana. Tak, Ha yriayOn€HHOM ypOBHE M3y4eHHUs MpeaMeTa obecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COEAMHEHUN Ha OCHOBE PACHIMPEHHs M YrIyOJeHHs MpPEeCTaBICHUNH O CTPOCHUU
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHHS PeakKllii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XMMUYECKON KMHETUKU U TePMOJAMHAMHKH. V3yueHue nepuoanyeckoro 3akoHa u
[lepuonnyeckoit  CUCTeMBl ~ XUMHYECKUX  3JEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOSHUH aToMa. XMMHUYECKas CBSI3b OOBACHSIETCA C
TOUKU 3PEHHsI DHEPreTHUECKUX W3MEHEHHH Npu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TAKKe C



TOYKHA 3peHHs MeXaHu3MOB €€ oOpa3oBaHus. lV3ydeHWe THIIOB pEaKUUN JOMOJHSIETCS
(opMupoBaHHEM MPEICTABICHUN 00 IEKTPOXUMUYECKUX MPOIeccax U 3JIEKTPOJIM3E PACIUIABOB
U pacTBOpPOB BEIIECTB. B Kypce OpraHMYecKOW XUMHHM IIPM PACCMOTPEHUU PEaKIMOHHOMU
CIOCOOHOCTH COETMHEHUH yaenseTcss 0co00e BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHMM aTOMOB B MOJIEKYJIAX M MEXAaHU3MAaX PEAKLUN.

Oco0oe 3HaYeHHe MMEET TO, YTO Ha COJIEPKAHHE KYpPCOB XMMHHU YIITYOJIEHHOTO YPOBHS
W3YUYEHHs Ul KJIACCOB OMpeAeNéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep JOTOJHEHHUH K 001Iel crucTeMe NpeIMEeTHbIX 3HaHWM) 0Ka3bIBalOT BIMSHUE CMEXHbIE
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpeAMeTa s KIACCOB XHMMKO-(PHU3UYECKOIO
npo¢wuis OoJbioe 3HaAYCHHE OYAyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMUH.
[Ipyn u3yyeHum mnpeaMera B JAHHOM CIllydae akLEHT OyJeT ciaeinaH Ha OOUIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TE€OPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpus
(MonexkynsipHast Teopuss B (HU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUM, 3aAKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUH BEIIECTB U IPYroe€.

B T0 xe BpeMst B cojiep>KaHMU MPEMETa sl KJIIACCOB XMMHUKO-OMOJIOTHYECKOTo mpoduis
OonbIIMK yenbHBIA Bec OyleT MMEeTh OpraHuyecKkas XuMmus. B 3ToM ciydae mpepocTaBisieTcst
BO3MOXHOCTB I 00Jjiee 0OCTOSTENBHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3alluu KIETKU KaK
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOpPOM BXOST, K TpPUMEPY, TaKHE CTPYKTYpHBIE
KOMITOHEHTBI, KaK JUMHIbI, OEJKU, YIJeBOJbl, HyKIEHHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHUS O COCTaBE€ M CBOMCTBAxX IPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIy’KaT OCHOBOM JJIsl U3y4EHUs CYITHOCTH POLECCOB (POTOCUHTE3A, IbIXaHUS], MUIIEBAPEHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4HOTO MHPOBO33PEHHS, OCBOEHHUS OOIIEHAYYHBIX
METOJIOB [TO3HAHUS U OIbITA IPAKTUYECKOTO MPUMEHEHHs HAYYHBIX 3HAHUU U3ydEHUE IIpeaIMeTa
«XuMHs» Ha YriyOlnEHHOM YpPOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
IIpeIMeTaMu, BXOAIIMMU B COCTaB NPEIMETHBIX o0sacTel «EcTecTBeHHO-HayYHbIE IPEAMETHI»,
«Marematuka u nHpopMaTuka» U «PyccKuil 131K U TUTEPATYPay.

ean u3yvennsi yueOHOro npeamera « XuMush»

[Ipu m3yueHnn yueOHOTO mpenMeTa «XHUMHUsD» Ha YriyOJIEHHOM YpOBHE TaKKe, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTEIICHHONW 3HAYUMOCTH SBJSIETCS ()OPMHPOBAHHUE OCHOB HAyKH XUMHUH Kak 001acTu
COBPEMECHHOTO €CTECTBO3HAHUS, NPAKTUYCCKOW JIEATCIBHOCTH 4eJIOBEKa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTYpbI. Perienue 3Toil 3aaun Ha yriryOJIEHHOM YpOBHE M3Y4CHUS
npeaMeTa IpernoiaraeT pealn3ainio TaKuX eJIeH, Kak:

e (opMuUpOBaHHE MPEICTABICHUI: O MaTepPUaIbHOM CIMHCTBE MUPA, 3aKOHOMEPHOCTSX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HAYK U
e€ Bemylle poJid B 00ECICUCHUH YCTOWYMBOTO PA3BHUTHS YEIOBEUSCTBA: B PEIICHUH
Mpo0IeM SKOJIOTHYECKOM, DHEPreTUYECKOW W MUIIeBOW Oe30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHUKOB JHEPTUHU, B
oOecrie4eHn  PalMOHAIBLHOTO MIPUPOIOTIONB30BAHUS, B (dhopMupoBaHUU
MHPOBO33PEHHUS U 00IIel KyJIbTYyphl YeJIOBEKA, a TAaKkKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOIIEHHSI K CBOEMY 3/I0POBBIO U MPUPOJIHOI cperie;

® OCBOCHHE CHCTEMBl 3HAHHUH, JEKAIUX B OCHOBE XUMHYECKOW COCTaBIISIOIICH

€CTeCTBEHHO-HAYYHONW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHITHIA, 3aKOHOB H
TEOpUN XUMHUHU, COBPEMEHHBIX IMPEJICTaBICHHI O CTPOCHUU BEIIECTBA Ha Pa3HBIX



YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYISIPHOM, 0
TEPMOJUHAMHYECKUX M KHHETUYECKMX 3aKOHOMEPHOCTAX HPOTEKAHUS XUMHYECKHX
peakuuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAaX, 00 00X
Hay4yHBIX MPUHLHUIIAX XUMHUYECKOI'O TPOU3BOJICTBA;

e (opMupoBaHue y OOy4YaIOMMXCS OCO3HAHHOTO MOHHUMAaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHMUYECKHUX 3HAHUM Uil OOBSCHEHHUS KIIOUEBBIX HJEH U mpodiem
COBPEMEHHOM XUMUU, A7 OOBSCHEHUS W NIPOTHO3UPOBAHMS SIBICHUN, HMEIOIIUX
€CTECTBEHHO-HAY4YHYIO MpPHUPOAY; TPAaMOTHOTO pelIeHUs] MpoOJieM, CBSA3aHHBIX C
XUMUEH, IPOTHO3MPOBAHHs, AHAJIW3a W OLEHKH C NO3ULUUH DKOJOTHYECKOU
0€30MacHOCTH NOCIEACTBUNA ObITOBON M MPOU3BOJACTBEHHOM AEATEIBHOCTU YEIIOBEKA,
CBA3aHHOM C XMMMUYECKHM TPOU3BOACTBOM, HCIOJIb30BAHMEM M HepepaboTKoil
BEILECTB;

e yriayOjeHHe NpPeACTABICHUH O HAy4YHBIX METO/ax IIO3HAaHUS, HEOOXOIMMBIX s
MpUOOpPETEHNsI YMEHUN OPUEHTHPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SIBJIGHUH, UMEIOUMX MECTO B HpPUpOJie, B NPAKTUUECKOW JEATEIbHOCTH H
MMOBCEAHEBHOM KU3HU.

B nnane peanuzanuu nepBoodyepeHbIX BOCIUTATEIbHBIX U Pa3BUBAIOIINX (YHKIIHHA

LIEJIOCTHOM CHCTEMBI Cpe/iHero olIiero o0pa3oBaHus MpH U3YYEHUHU MpeIMeTa « XUMHU» Ha

YTIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh IMTPUOOPETAIOT TAKKE II€JIM U 3a7a9, KaK:

BOCIIUTAaHHE YOSKIEHHOCTH B TTO3HABAEMOCTH SIBJICHUIN MPUPOJIBI, YBAXKEHHUS K MPOIIECCY
TBOpYECTBA B OO0JACTH TEOPETHYECKUX M MNPHUKIAIHBIX MCCIEJOBAHUN B XUMHH,
(opMupOBaHHE MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH;
pa3BUTHE MOTHBAIMM K OOYYEHHUIO M IO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMSI OOIIEUEIOBEUECKUX [IEHHOCTEH;
pa3BUTHE MO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKHUX CIOCOOHOCTEH
oOyyaromuxcs, GOpMUPOBAHNE Y HUX CO3HATEIBHOIO OTHOIIEHUS K CaMOOOPa30BaHUIO U
HEeNpPEepbIBHOMY O0pa30BaHUI0 KAaK YCJIOBUIO  YCIEUIHOW MNpO(EeCCUOHAIBHOW U
OOIIIECTBEHHON JEATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO U
OTPEOHOCTH B 3710POBOM 00pase KHU3HH;
¢dbopMupoBaHME YMEHHUH M HaBBIKOB pPa3yMHOIO IPUPOAONOJIb30BAHUS, DPA3BUTHUE
9KOJIOTUYECKOH KYyJIbTYpBhl, IPUOOPETEHHE OIbITa OOLECTBEHHO-T10JIE3HONW 3KOJIOTHYECKOMN
JEeSATeIbHOCTH.

Mecto yueOHOro npeamera « XuMus» B y4e0HOM IIaHe

OOmiee 4KMcno 4YacoB, MPETYCMOTPEHHBIX I W3YYEHHS XUMHUU Ha YIUIYOJIEHHOM YPOBHE
cpenHero oo6mero obpaszoBanus, coctaBiseT 204 dacoB: B 10 kimacce — 102 gaca (3 vaca B
HEJISITIO)



2.COJAEPKAHUE YYEBHOI'O INPEJIMETA «XUMMHUS» 10 KJIACC (102 wuaca)
(yry6aennsiii YPOBEHD
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHU4YEeCKUX COCTMHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 0Opa3oBaHMsI KOBaJEHTHOMN
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekppIBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnid A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble QopMmyibl. CTpyKTypHble (GOpPMYJbl Pa3lIMYHBIX BHIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepus. Bunapl wu3omepum: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccupuKanuu OpraHuIecKux BemecTB. [loHsaTue o QyHKIMOHATBHON
rpynne. I'omonorus. I'omonoruueckue psipl. CucremaTuueckasi HOMEHKIIATypa OpraHMYeCKUX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanus  OpraHMYECKUX  peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKOH XUMUH.

OKcIepUMEHTANIbHbIE METOIbl M3Y4YEHUS! BELECTB M UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3liaMu OpraHMYECKUX BEIECTB U MaTepHUalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBieHUe, OOyIIMBaHHWE U TOpEHHE),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OPraHUYECKHUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['omonoruueckuil psj aiakaHoB, oOmas (GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yrneposa, 6-cBsa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PEaKLUH 3aMEIIECHUs, U30MEepU3alluM, JeTHAPUPOBAHNS,
UUKIM3allUY, TUpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuUui
paluKanbHOIO 3aMEILEHHSL.

Haxosxnenue B npupojae. CriocoObl NOTy4YeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U nzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankensl. 'omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHMHUYECKHE CBOICTBA: pPEAKIUM IPUCOCIUHEHMS, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONMpsDKEHHBIE,  W30JMPOBAHHBIE,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEPU3ALUYA U TPUMEpU3aluU, OKucieHus. KucioTHble cBONWCTBA aJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH301a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oua. IIpencraBienne o0 opueHTHPYIOIIEM IEHCTBUU 3aMeCcTUTeNen
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOMy4eHHsT W NPUMEHEHHE  apOMaTHYEeCKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHHE B IIPOMBIIIJICHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIaCCaMM yIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHbIE BOJHOIO M  CIHMPTOBOrO  pacTBopa Iménoud. BsaumopeiicTBue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKclIepUMEHTAlbHbIE METOAbl M3YYEHHs BEUIECTB W HUX IPEBpAIlleHUil: H3ydyeHue
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
[IepMaHraHaTa Kajus, B3aUMOJICHCTBHE alleTUJIeHa ¢ AaMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE YIIepoia M BOJOpPOJa B OPraHMYECKHUX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOJIOB U FAJIOT€HIIPOU3BOJHBIX YIJIEBOJAOPOIOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukaus.
@u3nYeCKUE CBOICTBA NPEIEIBHBIX OJHOATOMHBIX CIMPTOB. BomoponHsle CBs3M Mexay
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBbIE CIIUPTHI. [leiicTBHE STaHOJAa M METAaHOJA HAa OPraHu3M YeJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[IpocTsie 3¢upsl, HOMEHKIaTypa U u3omepus. OcoOOEHHOCTH (PUBNYECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKLUUU 3aMEIICHUs, B3aUMOJEHCTBUE C OPraHMYECKMMHM U HEOPraHM4E€CKHUMMU
KHUCJIOTAaMM, KaueCTBEHHAsl peaklus Ha MHOroaToMHble cnupthl. IlpencraBienne o MexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y PUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHne MOJIEKYbl, B3AMMHOE BIUSHUE THJIPOKCOTPYIIIbI U OEH30JbHOTO SApa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denondpopmanbaeruaHas cMoJa.

KapOoHumnbHble cO€IMHEHUS — albJETUAbl M  KETOHBL. ODJIEKTPOHHOE CTPOECHHE
KapOOHUJIBHOW Tpymmbl. ['oMonornueckue psabpl anbIerujoB U KETOHOB, oOmias ¢opmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOMCTBa aIbJIETMJIOB U KETOHOB: peakuuu mpucoeAuHeHus. OKHCIeHUEe allbJIernJIoB,
KayeCTBEHHbIE PEaKIHH Ha anbjaerujipl. CrocoObl MOJydYeHUS W NPUMEHEHHE ajlbJAETUI0B U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss n HOMeHkiaTypa. dusmyeckue CBOICTBA OJHOOCHOBHBIX
MpeelbHbIX KapOOHOBBIX KHCIOT. BoJopojaHbIe CBS3M MEXIY MOJIEKYJIaMH KapOOHOBBIX
KHCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuduKaluM, peakiuu C
YY9aCTHEM YTJIEBOJIOPOIHOTO pamaukaga. OCOOEHHOCTH CBOMCTB MypaBbMHOW KHUCIOTHI. [loHsTHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOTOo0Opazne kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbhICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA: THPOJIN3 B KUCION U ILIETIOYHOU cpelie.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbL14 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, OU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3bl: pPEaKIMM C Y4acTUEM CHOUPTOBBIX U aibACTUIAHOW TPy, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOLME Jucaxapuibl. ['mapomms aucaxapuaoB. Haxoxnenuwe B mpupone u
npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XHUMHYECKHE CBOMCTBA Kpaxmaja: TMIpOJIN3, KaUeCTBEHHAsl pEeaklHs C MOJ0M. XUMHUUYECKHE
CBOMCTBA LEJITIOJIO3BI: THAPOJIN3, MOTydeHHEe 3(UpPOB 1eUTt0a03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE A3TaHOJIA C HATPUEM, OKHCIICHHE 3THUIIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHUE ATUIIOBOTO CIHMPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anpaeruanl (¢ ruapokcuaom nuammuncepedpa(l) u ruapoxcuaom meau(ll)), peakuus riaurepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
AKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CriupThl U heHob», «KapOoHoBbIe KHCIOTHI. CIOXKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmMyia, u3oMepus, HOMEHKIaTypa U (pu3nyeckue cBOMCTBA. XHUMHYECKOE CBOWCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBHUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaMMOHHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIMSIHUE TPYIIT aTOMOB B MoJieKyjie aHWiInHA. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
aMUHOKHCIIOT. TJWIWH, aJaHuH. OU3HMYeCcKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
0o0pa3zoBaHHUE MENTUIHON CBSI3U. brosormyeckoe 3HaU€HHE aMUHOKHCIOT. CHHTE3 W THAPOJIN3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpAlCHUN: PacTBOPEHUE
OCIIKOB B BOJIE, JICHATypalusi OCIKOB MpPHU HarpeBaHWM, IIBETHBIC PEAKIMU HA OCJKH, pelieHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoJIEKY/ISIPHBIE COeINHEHUS.

OCHOBHBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYISIPHBIX COEAMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[Tonumepnsbie MaTepUaIbl. IInacrmaccel (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJTMMETHIIMETAKPUIIAT, MOJTMKAapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHMCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIepUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX IMPEBPALLEHUIl: O3HAKOMJIEHHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJICHHWE MOJICKYJSPHOH (HOPMYIBI OpraHMYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpPraHMYeCcKOTO BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB MM CIIOCOOOB TOJIYYEHUS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJb30BAHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHalM3, CHHTE3, Kiaccudukanus, HaOMOACHUE, W3MEpPEHHE, IKCIEPHUMEHT, MO/EIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, omochepa, MeTabOIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: mMUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATIBLHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



3.JIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O IPEJIMETA
«XHUMMUS»

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3ylnbTaTOB OCBOCHHUS IMpeAMeTa «XUMHUS» Ha YPOBHE CpeAHero oOmiero oOpa3oBaHUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TpaXTaHCKON
WUJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOTPEIEICHUIO;
HaJIM4yue MOTHUBAlUM K  OOY4EHHI0; TOTOBHOCTb M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHUHATBEIMU B O6III€CTBG npaBuJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, SKOJIOTUYECKON KYJIbTYPBI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHBIC
IIJIaHBI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaXarT CPOPMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUUYECKOH JESTeNbHOCTH 00yYaroMXcsl B MPOIeCcCe peann3alu
00pa3zoBaTeIbHON JESTEITHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpakaroT cOPMHUPOBAHHOCTh
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroIMXCsl B MPOIecce peann3aiiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEN, YBOXKEHUS K
3aKOHY U MPaBOMOPSAKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO3HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
P aHAJN3€ PA3JINYHbIX BUIOB y4eOHOMU AESITeTbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUYECTBEHHOU
XUMHUH;

YBOXEHUS K MPOLIECCy TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAaHUS TOTO, YTO JAHHBbIE HAYKH €CTh pe3yibTaT JIMTEIbHBIX HAOIIOJCHHUIA,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M I[03HABATEJIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHalHu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHMBATH CBOE IOBEIECHHWE W TOCTYNKH CBOUX TOBAPULIEH C MO3ULUHN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U € YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupPOBaHHS KYJbTYPHI 310POBbS:



MOHMMAaHUS LIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHns MpaBuiI OE30TACHOTO OOpaIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HHU, B TPYJIOBOH JIEATEIHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MTOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUN M HEMPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYCCKUX 3aJa4 COIHMATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOoecCUuil pa3InyHOrO pojia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yibTaTaM TPYAOBOH JeSATEIHbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBHAYATBHOW TpPAaeKTOpPUHM OOpa30BaHMUS,
Oymymieit mpodecCuu U peaau3anui COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOTHY€eCKOr0 BOCITIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIC KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HU Ha 3eMIie;

MMOHUMAaHHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUH JIJIsI PEIICHHs BOITPOCOB
paIrMoOHAIBFHOTO TIPUPOAOTIOH30BAHNS,

AKTUBHOTO HENPUATHS JEHCTBHMA, MPUHOCSIINX BPEa OKPYXKAIOIIEH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Ms PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYPhI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHbHOM, KOMMYHHUKATUBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuduKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaKk O €IUHCTBE MPHUPOAbI M YEIOBEKa, B TMO3HAHMU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBUIM3AIMH: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOM POJM B CO3/aHUU HOBOW 0a3bl MaTepHabHOM
KYJIBTYpBI, B PELIEHUH TI100abHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
OHEPreTHYeCKOM, MUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHEI,
o0ecrevyeHnn YCIOBHIA YCIENIHOTO TPy/a M AKOJIOTHUECKH KOM(POPTHON KU3HH KaXKIOTO YieHa
00I111eCTBA;



€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB II0O3HAHUS,
UCTIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJYYaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANMX B HEM H3MEHEHUH,
yMEHUS JienaTh 000CHOBAHHBIE 3aKIIOUYCHHS HA OCHOBE HAYyYHBIX (DaKTOB M UMEIOIIMUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0ieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaIbHON
NESATENBHOCTH.

METAINIPEIAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IMPOTrpamMMbl MO XMMHUU HA YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHAYYHbIE TOHATHS, OTPAKAOIINE [IEJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOJ0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTeMa, HAayYHBIH (aKT, MPHUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOICHIE, N3MEPEHHE, SKCTICPUMEHT U JAPYTHE);

YHUBEpCaJbHblE  ydeOHbIe  neiicTBHs  (MO3HABAaTelbHBIE,  KOMMYHUKATHBHBIC,
peryiasTuBHBIC), obecrieunBaromye GopMupoBaHHE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITMH 00yYaroIIuXCs;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHUYCCKHE 3HaHWs W YHHBEpCalbHbIC y4YeOHBbIC JCHCTBHS B IO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHKE.

MertanpeaqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTebHBIE YHHBePcAIbHbIE YueOHbI€ eliCTBUS

1) 6a30Bble JJOTHYECKHUE eCTBHS:

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

ONpENeNATh IENU JeATEeIbHOCTH, 3aJaBas IapaMeTpbl U KPHUTEPUH HX JOCTHIKCHUS,
COOTHOCHUTB PE3YJbTATHI ACSITEIBHOCTU C OCTABICHHBIMU 1IEJISIMHU;

WCIOJb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIJIEHUS: BBIICIAThH
XapaKTepHble TMPU3HAKKM TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS Kilaccu(UKAIMK BEIECTB M XUMUYECKIX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYyXACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIBI 1 3aKJIFOUCHUS;



IIPUMEHSATH B IMPOLECCE MMO3HAHUS UCIOJIb3YEMbIE B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE)
MO/IeNH, TPe0OpPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHUN 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (GopMylia, YpaBHEHHE XUMHUECKOM peaknuu — TpPU PELIICHHd Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, NIPUMEHATHh HA3BAHHBIE MOJEIBHBIE IPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKHE € CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O O3HAHMS BEILIECTB U XUMUYECKUX PEAKIIUII;

dbopmynupoBaTh TENM M 3aJadd  HMCCJIEIOBAHUS, HKCIOIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA IO3HAHHS M OCHOBBI
115t GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUUECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEIOBaHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpHOOpeTaTh OMBIT YYEHUYECKOM MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOJOB pEelIeHus
MPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOJIOB MO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHMKAX WHPOpPMANUU (HAYYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CIpaBOYHbIE MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(AOPMALIMIO PA3IWYHBIX BUIAOB M (OPM TPENCTABICHUS, KPUTHUUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHbIe METOJbl IMpH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeICcCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyeCTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopmaluend: TPUMEHATh MeEXMpeaMeTHble ((U3MuecKkue M MaTeMaTH4ecKhe) 3HaKH U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BATbh 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:

3a1aBaThb BOIIPOCHI IO CYIICCTBY O6CY)KI[3.€‘MOI71 TEMBI B XOI€ Aurajiora /M AUCKYCCUH,
BBICKA3bIBATb UCH, q)OpMy.TII/IPOBaTL CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJTHCHUA
HpeHHO)KCHHOﬁ 3aJa4u,

BBICTYIIATH C Hpe3eHTaHHefI PE3YyIbTAaTOB MO3HaBaTEIbHOM ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbBHO HWJIX COBMECTHO CO CBCpPCTHUKaMHU IIPpU  BBINIOJHCHUHW XUMHYCCKOI'O
OKCIICPUMCHTA, HpaKTH‘{CCKOﬁ pa6OTBI 10 HMCCIECIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,



peaMzanuu y4eOHOTO TPOEKTa, W (OPMYIHPOBATH BBIBOJBI IO PE3yJIbTaTaM IMPOBEIEHHBIX
MCCIIEIOBAaHUI ITyTEM COTJIACOBAHUS MO3UIMIA B X0/1€ 00CYKJIEHHSI 1 0OMEHa MHEHHSIMH .

PerJIﬂTI/IBHLIe YHUBEPCAJIBHBIC y‘-leﬁl—[l)le JaelcTBHUA:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJadd, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJMMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CITOCOO UX pEIIeHUs ¢ YUETOM TOIYYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETHFHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEGHHUS MPOTpaMMbl IO XMMHHU Ha YriayOnEHHOM ypOBHE Ha
YpPOBHE CpeaHero oobmiero oOpa3oBaHUs BKIIOUAIOT crenuuyYecKue I yaeOHOTO TmpenMera
«XUMHS» Hay4yHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA U IIPUMCHCHHUIO
3HaHUU B Pa3INYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ xuMueld. B nmporpamMme 1Mo XMMHUH HNPCIMETHBIC PE3YyIbTaThbl NPEACTABJICHBI I10
rojgaM U3y4dCHUA.

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

chOpMHUPOBAHHOCTh MPEACTABICHUI: O MecTe W 3HAYEHMHM OPraHWYecKOM XUMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHNH YCTONYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
pelieHny mpobIeM HKOJIOTUYECKOM, SHEPreTHYecKo M MUILEeBOM Oe30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3JaHMM HOBBIX MAaTE€pPUAIIOB, HOBBIX HMCTOYHHKOB HHEPruu, B OOECHeUYeHUU
paIMOHAIBLHOTO MPHUPOJIOTIONL30BaHuUs, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KyIbTYpHI
YelioBeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SAPO M JJIEKTpOHHAas o0oyouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTaned, MOH, MOJIEKYNla, BaJCHTHOCTb, JJIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCICHHS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM OO0BEM, YIJIEPOJHBIN CKEJeT,
GyHKIMOHATBHAS TPYIIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIeTHBIE), M30MEpHUsl CTPYKTypHas M NPOCTpAaHCTBEHHas (TeoMeTpuyecKas, ONTHYecKas),
M30MEpbI, TOMOJIOTUYECKUM Psil, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA- M a30TCOJAEpIKKAIINE
OpraHMYECKHUE COECAMHEHHS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanyeckuit 3akoH J[. V. MeHneneeBa, Teopusi CTPOCHHUS
oprannyeckux BeniectB A. M. byriepoBa, 3akoH COXpaHEHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHHS U TIPEBpAIICHHs DHEPTUM TPH XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUSA, JIEKallMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMMUECKHX SBJICHHM; TPEJICTAaBICHUS O MeXaHUu3Max
XUMUYECKUX PpPEaKIuh, TEPMOJUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX



IIPOTEKAHUS, O B3aMMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MOJIEKyJax (MHIYKTUBHBIM U
Me3oMepHbId P dexTrl, opueHTanTsl | U |l pona); dakronormveckue cBeleHUsT O CBOWCTBAX,
cocTaBe, MOJyYeHUH M 0€30TIaCHOM MCIOIb30BAHNH BAKHEUITNX OPraHMUECKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJNOBEKa, OOLIMX HAYYHBIX MPHUHLIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MMPUMEPE MPOU3BOJCTBA METAHOJIA, TepepadOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHHUH: BBISBIIATh XapakTepHbIC MTPU3HAKH MMOHITHH, YCTAHABIUBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TOHITHS [IPU ONIMCAHUM COCTaBa, CTPOECHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCIO0JIb30BATh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJI OPraHNYECKUX BELIECTB;

COCTaBIIAITh ypaBHEHHS] XUMHUYECKHMX peakuid U pacKpelBaTb HX CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEJICTBOM  COCTABJIEHUS  AJIEKTPOHHOTO
OamaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpAIEHHBIX MOHHBIX YPABHEHMI;

M3rOTAaBJIMBATh MOJEIM MOJIEKYJI OpraHMYeCKUX BEIIEeCTB [UI WJUIIOCTpPAIlMM  HX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAaHHOCTh YMEHUI: yCTaHABINBATh MPUHAAIIEKHOCTh U3YUEHHBIX OpPraHU4YeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCcy/Tpynie COeIMHEeHUH, 1aBaTh UM
Ha3BaHUs o0 cucremarndeckoid HoMmeHkarype (IUPAC) u mpuBonTh TpUBHAIFHBIC Ha3BAHHUSI
JUIA  OTAETBbHBIX TPEJCTaBUTENIe OpPraHUYeCKUX BELIECTB (STWJIEH, AaleTW/IeH, TOIyoll,
[JIMLEPUH, STWIECHIJIUKOIb, (EeHOoJs, (OpMaIbIErul, AaneTaiabJeruj, aueToH, MypaBbUHas
KHCJIOTa, YKCYCHas KHCJIOTa, CTEAPUHOBAs, OJIEMHOBAas, MaJbMUTUHOBAs KUCJIOTHI, TJIUIMH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, AaHWJINH, JUBUHUII, U30IPEH, XJIOPOIIPEH, CTUPOJ U APYTHeE);

C(OPMHPOBAHHOCTb YMEHHUS ONPEAETIATh BHUJA XUMHUYECKOH CBSI3M B OPraHUYECKUX
COEMHEHUX (KOBAJICHTHAsl U HOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOAHAs CBS3b);

C(OPMHUPOBAHHOCTh YMEHHUS INPUMEHATh MOJOXKEHUS TEOPUU CTPOEHHUS OPraHMYECKHX
BeuiectB A. M. byrnepoBa 111 00bsACHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHUS;

C(OPMHUPOBAHHOCTh YMEHHUH XapakTepU30BaTb COCTaB, CTPOEHHE, (QU3MUYECKHE WU
XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTaBUTENECH pa3IMUHbIX KJIACCOB OPraHMYECKUX BEIIECTB:
aJIKAHOB, LMKJIOAIKAHOB, AJKEHOB, AJIKaJUEHOB, AJKUHOB, apOMAaTHYECKUX YIJIEBOJOPOJIOB,
CIMPTOB, AlbJETUA0B, KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTBIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEANHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJI€BOJOB (MOHO-, AU~ U MOJUCAXAPUIOB),
WUTIOCTPUPOBATh TE€HETHYECKYI0 CBA3b MEXIY HHMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIMi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYII;

C(OPMHUPOBAHHOCTh YMEHMsI MOATBEP)KIAThb HA KOHKPETHBIX IpHUMEpax Xapakrep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPraHMYECKMX COEIMHEHMH OT KPaTHOCTH M THIIA
KOBAJICHTHOH CBSI3U (G- U T-CBSA3M), B3aUMHOTO BIIMSTHHSI aTOMOB U I'PYII aTOMOB B MOJIEKYJaXx;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepHU30BaTb HCTOYHHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, MPUPOAHBIA Tra3, yroijb), COCOObI €ro nepepaboTKH M MPAKTUYECKOE NMPUMEHEHHE
MPOIYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTh BJAJEHHUS CHCTEMON 3HAaHUM O €eCTECTBEHHO-Hay4YHbIX MeETOoJax
MO3HaHUA — HAOJIONEHUH, H3MEPEHHH, MOJEIUPOBAHUH, OSKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;



chOpPMHUPOBAHHOCTh ~ YMEHHUS TPUMEHATH OCHOBHBIC OMNEPANMH  MBICIUTEIHHOM
NESITeNLHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATH3aIUIO, BBISIBICHUE
MPUYHUHHO-CJIEICTBEHHBIX CBA3€U — JUISl U3YYEHHUs CBOKMCTB BEILECTB U XUMUYECKUX PEAKLIH;

C(bOpMI/IpOBaHHOCTB yMeHI/II\/JII BBISIBIISITH B3aUMOCBS3b XUMHUYESCKUX 3HAHUM C HOHSITHUSIMU U
MPEJICTABICHUSIMU  JIDYTHX €CTECTBCHHO-HAYYHBIX TMPEAMETOB Ui 0oJiee OCO3HAHHOTO
IMOHUMAHUA CYHIHOCTHU MATCpHUAJIbHOIO €AMHCTBA MHpPA, UMCIIOJIb30BAThb CHUCTCMHBLIC 3HAHUS IIO
OpF&HH‘ICCKOfI XUMHUHN I 00BsACHEHUS U IIPOTHO3HUPOBAHHUA ﬂBHCHHfI, UMCHOIINUX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: NPOBOJIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIHi C HMCIOJb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapPaKTEPHU3YIOMIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBHI:
paCLIéTI)I 110 HAXOXKICHUIO XUMHUYECKOU (i)OpMy.]'II)I BeIIIeCTBA IO MU3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOIYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAaHHOCTh YMEHUMN: MPOTHO3UPOBATh, AHATU3UPOBATh U OLICHUBATH C TMO3UIIHI
IKOJIOTHYECKOH O€30TaCHOCTH TMOCIICACTBUS OBITOBOM ¥ TPOW3BOJICTBEHHOW AEATEIHLHOCTH
YEJIOBEKa, CBS3aHHOW C TIEpepadOTKOM BEIIECTB, HCIIONH30BATh IOJIYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pElIeHUI MPOOJIeM B CUTYaLIUSAX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSTEIBHO TUIAHUPOBATH M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HonyquHe " U3Yy4YCHUC CBOWCTB OpPraHN4Y€CKUX BCIICCTB, KAYECTBCHHBIC pCaKINU
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB M KHCJIOPOJCOJNEPIKAIUX OPTaHWYECKUX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOmoieHneM TpaBuil  0Oe30macHOro oOpalieHWsi C  BEHeCTBAaMH H  JIaOOpaTOPHBIM
obopynoBanueM, (GopMyaupoBaTh I€Jb HCCIECIOBAHUS, MPEJACTABIATH B pa3IudHOU (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUM:

coOo1aTh TMpaBUia IKOJOTHYECKH IIEIeCO00pa3HOTO TOBEACHHUS B OBITY U TPYIOBOM
NEeSITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUPOIHON cpelnsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO ACWCTBHSI HAa KUBbIE OPraHU3Mbl ONpeAeTEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazarens [11K;

aHAJIM3UPOBATh  1€1€CO00pPa3HOCTh  NPUMEHEHHsS]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHHMIi: OCYIIECTBISATH II€JIEHANIPABICHHBIN MOUCK XUMHYECKOU
uHpopMallUd B pa3jMYHBIX MCTOYHMKAX (HayudHas M y4yeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popManuu, MHTEepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(popmalrio, nepepadarpiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN y4ueOHOI
3aJ1avuen.

4. TEMATHYECKOE INTAHUPOBAHHUE

€ YKa3aHHeM KOJHMYeCTBA aKaJeMH4YE€CKHX YaCOB, OTBOJAMMbBIX HAa OCBOCHHE KaKI0H TeMbl
y4eOHOro mpeaMera, y4e0HOro Kypca, y4eOHOro Moay/asi H BO3MOKHOCTb MCIOJIb30BaHUS
0 J3TOM TeMe IEKTPOHHBIX (HM(PPOBBIX) 00pa30BaTeNbHBIX PECYpPCOB, SBJISIFOLINXCH
y4yeoHo-MeToquueckumu Mmatepuaiavu 10 kiaace (102 yaca)



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHNYEeCKO XMMUH
IT i .T
11 erpocmm opramccnns cosumeni A M. | 8 b orera LIOK
' P P 8 e https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
21 [IpenenvHblE YrIIeBOAOPOIBI — AJKAHBI, 5 bu6mmoreka [IOK
' [UKJIOAJTKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bu6mmoreka [IOK
' aJIKaJMEHBI, AIKHUHBI https://m.edso0.ru/d69df650
bub OK
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8 hgp:j;:;:;iilru 14694650
24 [IpupoiHbIE HCTOYHUKH YIIIEBOIOPOIOB M MX 4 bubnmuoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
2.5 l"aioreHnpon3BoAHBIC YIIIEBOJOPOJIOB 4 1 bubmmorexa LIOK
' P FHIPIE YHICBOAOPOA https://m.edsoo.ru/d69df650
Hroro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeAuHEeHNs
bu6mmoreka [JOK
3.1 . O 11 1
Crptst. berion https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
2 .K . 21
3 keToHbl. KapOoHoBBIEe KUCTOTHI. CII0KHBIE https://m.eds0o.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
33 YTaeRo | https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyecKkue coeIMHeHUus
bubmmoreka [{OK
4.1 AMUHBL. A .b 12
L AMHHOKHETOTRL BETIH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pasznea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS
5.1 BricokoMoIeKyIIpHBIE COCTMHEHUSI 6 bubamorexa LOK
' P A https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubnsbie | IlpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipeamer u 3HaueHue
N Basva N
pedt https://m.edso0.ru/3686e6f5
MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN
DIIEKTPOHHOE CTPOEHUE
aToma yriiepojia (OCHOBHOE
2 B<T)3]€\5/I yr'eJ'IHiole1 CE)CTZIHPB;&) ’ 1 bubnmorexa LHOK
YA ’ https://m.edsoo.ru/Oce6fd4c
BanenTHbIe BO3MOXKHOCTH
aToma yriiepojaa
XuMu4eckas CBsi3b B
e eanHE .
| e e |
. P https://m.edso0.ru/8d39f5c8
KOBAQJICHTHOMU CBSI3H,
crocoObI pa3pbiBa CBA3CH
T
4 oe:f;;qzzi?;l{f:e WHCHUH 1 bubmuorexa IOK
P A https://m.edsoo.ru/9e595ch8
A. M. byrnepoBa
Bunpl nzomepun:
5 ;Tli)};iT};IIO{IZ:eHHaﬂ 1 bubmorexa LIOK
poeIp ’ https://m.edsoo.ru/b0e61661
OneKTpoHHBIE Y3PPEKTHI B
MOJIEKYJIaX OPTraHHYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEIMHEHUN

IIpencrasnenue o
KJTacCU(UKAIIUU U

bu6mmoreka [{OK

0 ::;;T:}TKZT;I;ZC;?:[U PAC) https://m.edsoo.ru/c212dd21
OPraHUYECKUX BEIIECTB
Knaccudukanus peakiuii B bubnuotexa [JOK

7 N
OpraHUYeCKO XUMUH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bubnuorexa [JOK
0000I11IeH1E 3HAHUT TT0 TeME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKU I
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnuoreka [JOK
3IIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 DOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOWMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxzaeHnue ankaHoB B

1 npupojie. CriocoOb1 bubnuoreka [JOK
MOJIyYEHHUS U IIPUMEHEHHUE https://m.edsoo.ru/259b0a5b
AJIKaHOB
[uknoankaHsl: 00Imas
¢dbopmMyna, HOMEHKIIATypa U

12 H30MepHsi, 0COOEHHOCTH bu6mmoreka [JOK

CTPOCHHUS U XUMHUYECKHX
CBOMCTB, CITOCOOBI
MOJIyYCHHUS Y TIPUMCHEHUE

https://m.eds00.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

Pemenne pacy€THbIX 3a1a4
Ha OIIpeCIeHUE
MOJIEKYJISIPHOH (POpMYIIBI
OPraHUYECKOI0 BEILECTBA 110

bu6mmoreka [IOK

13 MAcCCOBBIM JIOJISIM aTOMOB https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOIAIIUX B €T0
coctaB. Cucremaruszamnus u
0000111eHIE 3HAHUM 10 TEME
AJKEHBI: TOMOJIOTHYECKUI
psn, obmas hopmyna,
HOMEHKJIaTypa, SIEKTPOHHOE

14 u npOCTpaH}(’:I")rBeHHoe ’ bubmmorexa LIOK

https://m.edsoo.ru/273b0ale

CTPOCHHE MOJIEKYIL.
CtpyKkTypHasi ¥ HUC-TPAHC-
M30MepHs aJIKCHOB
OuznyecKkue U XUMHUYECKHe

15 cBolicTBa ankeHoB. [IpaBuio bubamorexa LOK

https://m.edsoo.ru/21069ccd

MapkoBHHKOBA

16 CriocoObl MoTy4eHHS U bubnuoreka [JOK
[IPUMEHEHHE AJTKEHOB https://m.edso0.ru/665dc058
[IpakTuueckas padorta Ne 1

17 no teme "l[lomyuenue bubnuorexa [IOK
STUJICHA U U3YYEHHE €T https://m.edsoo.ru/0941eed8
CBOMCTB"
Pemenune pacu€raeix 3am1au

18 Ha OIIpeleIeHue bubnuoreka [IOK
MOJIEKYJISIpHOH GopMyIIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOIO BEIECTBA

19 AJKaJIueHbl: CONPSHKEHHBIE, bu6mmoreka [JOK



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

M30JIMPOBAHHEIC,
KyMYJIUPOBAHHBIE.
OCoOEeHHOCTH AIIEKTPOHHOTO

https://m.eds00.ru/04298c0a

CTpOCHUS
20 XHUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
CONPSDKEHHBIX JTUCHOB https://m.edsoo.ru/e561253d
21 CriocoObl MoTy4eHus U bubnuotexa [JOK
MPUMEHEHUE AJIKaINCHOB https://m.edsoo0.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIAaTypa, JJIEKTPOHHOE bubnuoreka [JOK
22
U TIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYII,
(bu3uvecKue CBOMCTBA
23 XuMHYECKHE CBOMCTBA bu6moreka [IOK
ATKMHOB https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakny Ha bu6moreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da
CriocoObl MoTy4eHHS U bubnuoreka [JOK
25
[IPUMEHEHHE AIKMHOB https://m.edsoo.ru/a6f9alea
’ Pemenue 3amay: paC‘IéTI:I o BuGmorexa LIOK
ABHEHUIO XUMHUYECKON
P https://m.edsoo.ru/5db8e526
peakuuu
CucremaTtuzanus u
27 .
0000111eHIe 3HAHUI 110 TeMe
ApEHBI: TOMOJIOTUYECKUH BuGmmorexa OK
28 psa, obmas popmyia,

HOMCHKIJIaTypa. BJ'ICKTPOHHOC

https://m.edso0.ru/a92a7094



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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https://m.edsoo.ru/a92a7094

U TIPOCTPAHCTBEHHOE
CTpOEHUE MOJICKYN OeH30J1a U
TOJIyOJIa, UX (PUINICCKUE
CBOICTBa

29

XMUMHYECKHE CBOUCTBA
ApPEHOB: PEAKIIUU 3aMEIICHUS

bu6mmoreka [{OK
https://m.edsoo0.ru/a4d4alaed

30

XnMHYeCcKHe CBOMCTBA
apEeHOB: PEaAKIUU
MIPUCOCTUHEHUS, OKUCIICHHE
TOMOJIOrOB O€eH30J1a

bubmmoreka [{OK
https://m.edsoo.ru/a4d4alaed

31

Oco0EHHOCTH XUMUYECKUX
CBOWCTB CTHpPOJIA

bu6moreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbIx 3a1a4
Ha oTpezeNeHue
MOJIEKYJIIPHOU (POPMYJIBI
OpraHHYECcKOro BellecTBa

bu6moreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObl OTy4eHHS U
MPUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edso0.ru/6f717d09

34

I'eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
YTJI€BOIOPOJIOB

35

Pacué€rsl o ypaBHEHUAM
XMMHMUYECKUX PEaKLUM.
Cucremartuzanus u
00o011eHne 3HaHuH 1o TeMe

36

ITpuponnsii ras. IlonmyrHeie
He(TsHbIE ra3bl

37

KameHHBI#1 yromus u

bu6mmoreka [JOK



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
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MPOIYKTHI €To rnepepaboTKH

https://m.eds00.ru/69h3398b

38

Hed1pb 1 ciocoOsr eé
nepepabotku. [IpumeHeHHe
MPOIYKTOB MepepaboTKH
HepTH

bu6mmoreka [IOK
https://m.edso0.ru/21f9de78

39

T'enetnyeckas cBsA3L MCKOY
Pa3iIMYHbIMHA Ki1IaCCaMU
YIII€BOJIOPOJIOB

40

l"anorenonpons3BoHbIE
YTJI€BOI0POJIOB:
AJIEKTPOHHOE CTPOEHHUE;
peaKIfy 3aMeIIeHHUS
rajioresa

bu6moreka [IOK
https://m.edso0.ru/82h4d759

41

JeicTBue menoueit Ha
raJIOTeHIIPOU3BOIHBIC.
Bsaumonelicteue
JUTAJIOT€HAIKAHOB C
MarHueM U IIMHKOM

42

Cucremaruzanus U
000011IeHEe 3HAHUN 110
pazaeny "YrieBoaoponr"

bu6mmoreka [JOK
https://m.edso0.ru/20e89f22

43

KonTtponsHas padoTa no
teme "YriaeBoopoab"

bubnuoreka [JOK
https://m.edso0.ru/95c9e298

44

[IpenenbHBIE OTHOATOMHBIC
CIHMPTHI: TOMOJIOTMUECKHI
psa, obmas dpopmyia,
CTPOEHHE MOJIEKYII,
n30Mepusi, HOMEHKJIATypa,
Kjaccupukanys, Gpusnyeckue

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
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https://m.edsoo.ru/df04c5cd

CBOICTBa

XUMHYECKHE CBOUCTBA

45 MpEeACIIbHBIX OJIHOATOMHBIX Bubmrotexa LIOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsI MmoJTydeHust U
46 MIPUMEHEHUE Oy;HoaTOMHLIX bubmmorexa LIOK
https://m.edso0.ru/484100000000000
CIIUPTOB
[Ipocteie aupsi:

47 HOMEHKJIaTypa U H30MEPHS, bubnuorexa [JOK
0COOEHHOCTH (PU3MUYCCKUX H https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
MHOroaTroMHbIE CIIUPTHI:

48 ATUJIEHTJINKOJb U TIUILEPHUH, bubnuorexa [JOK
uX (pu3nYecKue u https://m.edsoo.ru/ee4d84aa
XUMUYECKHE CBOWCTBA
CriocoOsl mostyueHust u

49 MIPUMEHCHHE ni’;lloroaTOMme Bubnuorexa LIOK

https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOoJI: CTPOCHUE MOJIEKYJIBI
50 (bI/I3I/I‘IeCKI/II)e CBOMCTBA. o bubmmorexa LIOK
https://m.edsoo.ru/2ce72618
ToxcuunocTh Qenona

51 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
benona https://m.edsoo.ru/037ca5f9

52 Crnioco6bl nostyueHust u bubnuorexa LIOK
npUMeHeHne GpeHoa https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas pabora Ne 2. BuGmiorexa 1IOK

53 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/fdOced09



https://m.edsoo.ru/26ee34fe
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no teme "CrupTsl U GpeHossr"

Cucremarusanus 1

bubmuoreka [IOK

>4 000011IeHIE 3HAHUI 10 TEME https://m.edso0.ru/1810ch9b
AJbICTH]IBI M KETOHBI:
AIEKTPOHHOE CTPOCHUE
55 KapOOHMIILHOW TPYIIIBI; bubnuorexa [JOK
TOMOJIOTUYECKHUE PSIIb, https://m.edsoo.ru/b139beaa
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa
Anbaeruasl U KETOHBI:
56 (bnsjqeci(]ne CBOWCTBA; Bubnuorexa LIOK
’ https://m.edsoo.ru/c887425c
peaKIuy MPUCOETHHCHUS
Peaknun oxuciieHus u
57 Ka‘Ie(I:lTBeHHI)Ie peakiuu bubmorexa [IOK
https://m.edsoo.ru/a393baa9
aJIbJICTUI0B U KCTOHOB
58 CriocoOsI moTydeHust bubnuorexa [JOK
aNbIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICIIbHBIC
59 KapOOHOBBIE KHUCJIOTHI, bubnuoreka [JOK
0COOEHHOCTH CTPOCHHS HX https://m.edsoo.ru/fecOb113
MOJIEKYJT
H3omepus 1 HOMEHKIIATypa
60 Kap6OIfOBLIX KHCJIOT nyp bubmuorexa IOK
o https://m.edso0.ru/700cc87b
(u3uYecKue CBOMCTBA
XHUMHYECKHE CBOMCTBA
61 MpeAeNIbHBIX OJIHOOCHOBHBIX bubmorexa HOK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
62 Oco0OeHHOCTH CBOICTB bu6mmoreka [JOK



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
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MYPaBbUHOHN KHUCIIOTBHI.
Msoroo6pasue kapOOHOBBIX
KHUCIIOT

https://m.edsoo.ru/bb31be71

OCoOeHHOCTH CBOWCTB:
HCIIPCACIIbHBIX U
apOMaTUYECKHX KapOOHOBBIX,

bubmmoreka [{OK

63 JKAPOOHOBBIX, https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucior. IIpencraBurenn
BBICIIMX KapOOHOBBIX KHCIIOT

64 [ToHATHE O IPON3BOIHBIX bubnuoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edso0.ru/0d162d9d
CriocoOplI oTy4eHus U

65 MIPUMEHCHHE K};)60HOBI>IX Bubnuorexa LIOK

https://m.edsoo.ru/7c065c9d
KHCJIOT
Crnoxubie 3upsr:

66 TOMOJIOTUYECKHM psJl, oOras bu6moreka [IOK
bopmyia, H30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
cBoiicTBa 3(hrupoB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHbix 3amay:

M0 YPaBHEHUIO XUMHYECKOU

68 peaKkIuu, Ha OIpeiesICHHE
MOJIEKYISIpHOH (hOpMYJIbI
OpPraHMYECKOTO BEIECTBA
IIpakTuyeckas padora Ne 3. BuGmiorexa 1IOK

69 Pewrenne

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso0.ru/486671fb
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no teme "KapOoHoBbIe
KucnoTel. CroxxHblie pupsI”

Kupsr: ctpoenue,

bu6mmoreka [{OK

0 (1)1/1331 HICCIHE T RHMIHECIHE https://m.edsoo.ru/a19c5b98
CBOMCTBA (THAPOJIN3)
OCc0OCHHOCTH CBOMCTB
YKUPOB, COJICPIKAIINX

71 OCTI;TKI/I Hi:lngez[eIJIIILHHX bubmmorexa [IOK

https://m.edsoo.ru/b0331922

KUPHBIX KUCIIOT. JKUpHI B
TIPUPOJIC
Mpblta KaK COJIM BBICIIIHX
KapOOHOBBIX KHCIIOT, UX

72 Mopromee nericteue. IloHaThe Bu6amorexa [IOK

https://m.edso0.ru/3c566565

0 CHHTETHYECKHX MOFOIINX
cpencrBax (CMC)
I'eneTnueckas cBsI3b

73 YTJIEBOJIOPOJIOB U bu6moreka [IOK
KHCJIOPOACOAEPIKAIIIIX https://m.edso0.ru/56790c96
OpPraHMYECKUX BEILECTB

74 Pacuéthl o ypaBHEHUAM
XHUMHYCCKUX PEaKIIUH

75 CucreMaTH3anus u bu6mmoreka [JOK
0000IIEHNE 3HAHUI TI0 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras xapakTepucTuKa

76 YIJIEBOJIOB U Kiaccuukarms bu6mmoreka [JOK
yIJIeBOJOB (MOHO-, TU- U https://m.edso0.ru/7a9693al
MOJIMCAXapH/Ibl)

77 MoHocaxapusl: pusnyeckue bubnuorexa [IOK



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

CBOMCTBA U HaXOXXJICHUE B
pUpoae

https://m.edsoo.ru/b4bdda2d

[IpuMeHeHue rioKo3sl, €€

78 3HA4YEHUE B bu6mmoreka [{OK
KU3HEICATCIIBHOCTH https://m.edsoo.ru/5e61122d
opranm3ma
Hucaxapupl: caxapo3sa,

79 MaJIbTO3a U JIAKTO3a. bubmmoreka [{OK
Haxoxenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHECHHE TUCaXapuI0B
[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYJI, pU3NYECKHE bubnuoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHHE

81 [TonsaTHe 006 KCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIx 3a1a4
Ha OIpeeiIeHUE JI0JIH

82 BLIXO§a Ill'Ipo,HYKT: peakuu bubmiorexa LIOK

https://m.edsoo.ru/7fde47ef
OT TEOPETUYCCKH
BO3MOYHOTO
CucremaTu3anus u
83 000011IEHNE SII:IIaHI/Iﬁ 110 bubmorexa HOK
https://m.edso0.ru/08d4364c
pazuerny
KonTponsHas paboTa mo

84 TeMe bu6mmoreka [JOK

"Kucnopoacoaepxariue https://m.edso0.ru/42c6678e

OpraHUYecKue coeTuHeHus"



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
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AMMHBL: KTacCU(pHUKAINA,
CTPOEHUE MOJICKYI, 00IIas

bu6mmoreka [{OK

8 (opyxa, H3OMEpH, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 (PU3HUECKUe
CBOMCTBA
86 XUMHUYECKHEe CBOMCTBA bu6mmoreka [{OK
amu(paTUIECKNX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOCHHE aHUIINHA
87 OCO6CHHOCTI:I XUMHYECKUX ’ buoamorexa [HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHMUJIMHA
CnocoOFbI TmoTyueHus 1
88 MpUMEHEHHE a}.]"IqI/I(l)aTI/I'-IeCKI/IX bubmmorexa LIOK
https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHCIOTHI:
HOMCHKJIATypa U U30MEpHs
89 (bmnqecxnzrllaoﬁcma. o Bubnuorexa LIOK
https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTEHN
0-aMHHOKHCIIOT
XUMHYECKHE CBOMCTBA
aMHHOKHUCIIOT, UX
90 6I/IOJ'IOFI/I‘IGCK(;C 3HAYCHHUE Bubmuorexa LIOK
https://m.edsoo.ru/77df705a
aMHHOKHCIIOT. CHHTE3 B
TUAPOJIU3 TSN THIOB
Benku kak mpupoIHbIe
91 MOJIUMEPBHIL; (I:Tpr;liypm bubmorexa LIOK
’ https://m.edsoo0.ru/429e9899
OeIKOB
92 XHMHYECKHE CBOMCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edso0.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
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AzoTcojepkaiiue

FeTEPOIUKINYSCKUE
93 coe;l)/IHHeHm. HyknenHnoBbie Bubmrotexa LIOK
https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
OHMoJoruYecKas poJib
[Ipaktuyeckas padora Ne 4.
Pemenne
94 IKCIIEPUMEHTATBHBIX 337124 bubmmorexa LHOK
https://m.edsoo.ru/8e3c02d1
o Teme "A3oTcoepkaiiue
OpraHuYecKue coeTuHeHus"
[IpakTueckas pabora Ne 5.
Pemenne
95 AKCTIEPUMEHTATBHBIX 33724 bubmmorexa LIOK
https://m.edsoo.ru/bde3fdf6
no teme "Pacno3naBanue
OPraHM4eCcKUX COeTMHEHUN"
KontpossHas padorta no
96 TEME I:ASOTCOII[)ep}KaHII/Ie bubmorexa [IOK
Y https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHEHUS
OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOJIEKYIIPHBIX
97 COEIMHEHUN I/IyMeIT)oI[bl ux bubmotexa [JOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEpHU3aIus U
MMOJIMKOHIEHCALIUS
98 IImacTtMaccel. YTunuszanus u bu6mmoreka [JOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242e0f
DI1acToOMEphI: HATypaIbHBIHA
99 CI/IHTCTI/ILIepCKI/Ie KanyinKI/I. bubnmorexa HOK
https://m.edso0.ru/246103ec
Pe3una
100 BosnokHa: HatypanbHbIe, bu6mmoreka [JOK



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
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HCKYCCTBEHHBIE,
cunrernyeckue. I[lonumepsr
CIELMAJIbHOTO HA3HAYCHHUS

https://m.eds00.ru/5963a601

101

[Ipaktuyeckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIBHBIX 33724
mo teMe "Pacmo3naBanue
IUIACTMACC U BOJIOKOH"

bu6mmoreka [{OK
https://m.edso0.ru/3aebd77a

102

O6061enHue n
CUCTeMaTH3aIHs U3y4YeHHOTO
Marepuana o Teme
"BBICOKOMOTNIEKYIISIpHBIE
coequueHus"

bu6mmoreka [IOK
https://m.edsoo0.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102
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IMPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

1

Bnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPasi BKIKOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUH HSJIEMEHT, aToM, W30TOIIHI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-2JIeKTPOHHBIE OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHME aroma, HOH, MOJIEKyJa,
BaJICHTHOCTD, ANEKTPOOTPHULIATENBHOCTb, CTETeHb OKHCIICHHS,
XMUMHUYECKasi CBsI3b (O- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOWTaNel, KpHUCTAUTUYECKas peméTKa, MOJb, MOJSIpHAs
Macca, MOJIIpHBIH 00BEM, MOJIIpHAasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JAUCTEPCHBIC CHUCTEMBI), KPUCTAJUIOTHUIPATHI, YIIIEPOIHBIN
ckeneT, (YHKIMOHAIBHAS TPYNNa, pPaaWKal, H30MEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH psil, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJA- M a30TCOJIepXKallue COECIUHEHUs, OMOJIOTMYECKH aKTHBHBIE
BelecTBa (yriieBOIbl, JKUPHI, OCIKH), MOHOMED, TTOJMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peakiui (OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE, 3K30- U
SHIOTEPMHUECKUE, PEAKLIMH HOHHOIO OOMEHa, TOMO- M I'€T€pPOreHHBIE,
oOpatumble M HEOOpaTHUMBbIE), PACTBOP, MIEKTPOIUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTUYECKAs TUCCOLMALNS, CTENEHb AUCCOLMAIMM, OKUCIUTED,
BOCCTAHOBUTENb, 3JIEKTPOJIU3, CKOPOCTh XHUMMUYECKOW peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOpPUHM M 3aKOHBI (TEOpPHS XHMHYECKOTO CTPOCHHUS OpraHMYecKHUX
BemiectB A.M. BytnepoBa, Teopus 3MEKTPOIUTHUECKON TUCCOLMAIUY,
[Tepuognueckuit 3axkon .M. MenneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUN S3BIK XUMHH, MHUPOBO33PEHUECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTU U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaKI.IHfI,
TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux

MNPOTCKaHUA, O XUMHUYCCKOM pPaBHOBECCHUH, JUCIICPCHBIX CUCTEMAX




1.4

(akToNOrMYeCKUe CBEJCHHS O CBOMCTBAaX, COCTaBe, TOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIIMX  HEOPraHWYECKHX |
OPraHMYEeCKUX BEIIECTB B OBITY W MPAKTUYECKON JEATEIbHOCTH

YCI0BCKa

1.5

oOlue HayyHble NMPUHIUIB XUMUYECKOTO MPOU3BOJCTBA (HAa IpUMEpe
IPOU3BOJACTBA CEPHOM KHUCIOTHI, aMMMaKa, METaHOJa, INepepadOTKU

HedTH)

ChopmupoBaHHOCTH YMEHUU BBISBIISTH:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOIIWC IIOHATHUA MPU OIIMCAHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHNYECKUX BEUIECTB U UX MPEBPALECHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHUM C TOHSITUSIMH U TIPEACTABICHHUSIMHU
JIPYTUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUS W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IMHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HanMCHOBAHHUA XHMHUYCCKHX COC}II/IHeHI/Iﬁ MCKIAYHAPOOHOI'O COIO3a
TeOpeTquCKOﬁ n HpI/IKJ'IalIHOI\/II XMMHU W TpPUBUAJIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIMUXCA K H3YUCHHBIM KilacCaM OPraHn4eCKUux H

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHUS (OpMyNn HeopraHMYeCKHUxX
BEILECTB, MOJIEKYISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAHHUA H

KPUTCPUHN OJIA KJ'IaCCI/I(bI/IKaHI/II/I HN3y4aCMbIX XUMHUYECCKUX 0OBEKTOB

4.2

OpraHn4eCKUC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromumx BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiun, HU3MCHCHHIO CTENeHEH  OKHUCIICHUS

3JICMCHTOB, O6paTI/IMOCTI/I pe€akuunu, y9aCTruro KaTannsaTopa)

ChopmupoBaHHOCTE YMEHHSI XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSSHUM) W HOHOB
XUMUYECKUX 31eMeHToB 1 — 4 nepuoaos Ilepnoanueckoit cucremst JI.H.
MenpeneeBa U UX BAJIICHTHBIE BO3MOXHOCTH, UCIIOJB3YS MOHATUSA S-, p-,

d-BHCKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHU

C(i)OpMI/IpOBaHHOCTB YMCHHUA OOBSACHSATH 3aKOHOMCPHOCTH HU3MCHCHUA

CBOMCTB XMMHMYECKHUX DJIEMEHTOB H O6pa3yeMBIX MMM COCIUHEHHUH II0




IIEpUOAAM U IpyIIamM

ChopmMupoBaHHOCTE YMEHHSI COCTAaBJISITh YPAaBHCHHSI XUMHUYECKHX

! peakuii ¥ pacKphIBaTh UX CYIIHOCTb:
71 OKHUCJIUTEITLHO-BOCCTAHOBUTENIBHBIX PEAKIIUN MOCPEACTBOM COCTABJICHHUS
' AJIEKTPOHHOTO OaJlaHCa ATHX PeaKIui
YpaBHEHUsS PEaKIUil pa3IMIHBIX THUIIOB; TIOJHBIE W COKpAIIEHHBIE
7.2 YpaBHEHUS PEaKIMii MIOHHOTO OOMEHA, yIUTHIBAS YCIIOBHS, PH KOTOPBIX
9TH peakluy UAYT 10 KOHIIA
73 peakiuii THUAPOIN3a, PEeaKlnil KOMILIEKCOOOpa3oBaHHUs (Ha MpUMEpe
' TUIPOKCOKOMITIICKCOB IIMHKA ¥ aJTFOMUHUS )
8 CpopMHpPOBAHHOCTH YMEHHS TIOITBEPKIATh:
Ha KOHKDPETHBIX MPUMEpaxX XapakTep 3aBUCHMOCTH PEaKIMOHHON
CIIOCOOHOCTH OpPTaHWYECKUX COCIUHEHHH OT KpaTHOCTH W THIIA
8.1 KOBAJICHTHOM CBSI3M (G- U TT-CBSI3H), B3AUMHOTO BJIMSIHUSI aTOMOB M T'PYIIIT
aTOMOB B MOJICKYJIaX, a TAKXKe OT OCOOCHHOCTEH pean3aIiui pa3InIHbIX
MEXaHHU3MOB MPOTEKAHUS pPeaKIni
8. XapaKTepHbIe XHMHYECKHE CBOWCTBA BEIICCTB COOTBETCTBYIOIIMMH
' IKCIIEPUMEHTAMH U 3alTUCAMH YPABHCHUH XUMUYCCKHX PEaKIIHA
ChopMUpOBaHHOCTE yYMEHHUS XapaKTepU30BaTh COCTAB M BaKHEHIIHE
CBOWCTBa BEIICCTB, MNPUHANISKANUX K ONPEACIEHHBIM KilaccaM H
9 TPYIIIIaM COeIUHEHUH (MTPOCThIC BEIIECTBA, OKCHJIBI, THIPOKCHIBI, COJIH;
YIIICBOIOPOIBI, IPOCTHIC (PUPHI, CHUPTHI, (PCHOJIBI, AJTbJICTH/IbI, KETOHBI,
KapOOHOBBIC KHUCIIOTHI, CJIOKHBIC 3(HUPBI, >KUPBI, YIJICBOJbI, AMHHBI,
AMUHOKHCIIOTBI, OSITKH)
ChopMUpOBaHHOCTE yMEHHUS MPOBOAMTH PACUEThl 10 XUMHYECKUM
10 dbopMyllaM ¥ YpaBHCHHSIM XHMHYECKHX PEaKIUid C HCIIOJIb30BAHHEM
(U3HYECKUX BEINYMH:
Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOJYKTA PEAKIHH, €CIIH OJIHO
10.1 U3 HCXOJHBIX BEIECTB JJAaHO B BHJIC PACTBOPA C ONPEACIEHHOW MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIIECTBA MIIM JJAHO B M30BITKE (MMEET IPUMECH)
10.2 MacCOBOM WM 00BEMHOM TONTH, BBIXO/1A MPOJAYKTa PEAKIINH
10.3 TEII0BOTro 3 deKTa peaKiuii
104 00BEMHBIX OTHOLICHHUI ra30B
10.5 0 HAXOXKICHUIO XMMHUUECKOM (hOPMYIIBI BELIECTBA
11 Bnanenue cucteMol 3HaHMM O METOJAX HAay4HOTO TO3HAHUS SIBICHUU

OprUpOAbl, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAYKAX U YMCHHUC IIPUMCHATH




OTW 3HaHUWA IPU SKCICPUMCHTAIIBHOM HCCICIOBAHUN BCIICCTB W IJIA
OOBACHEHHS XUMHYECKUX SIBJIGHI/IP'I, HMCIOIIUX MCECTO B IMPUPOLIL,

HpﬁKTH‘-IGCKOfI JACATCIBHOCTHU YCIIOBCKA U B HOBCCHHCBHOﬁ JKHU3HHU

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (WCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUII HKCIEPUMEHTAIbHON IPOBEPKU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XUMHUYECKUX
peakuui W MPOTHO3UPOBAHMS BO3MOMXKHOCTEH MX OCYLIECTBIICHUS;
CUCTEMHBIE XMMUYECKUE 3HAHMS Ul OOBSICHEHUS M IPOTHO3UPOBAHMUS
SIBIIGHUM, HMMEIOIUX €CTECTBEHHOHAYUHYIO MPUPOIY; JUISl TMPUHATHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallMAX, CBA3AHHBIX C XUMUEH

13

CpopMHpPOBAaHHOCTH YMEHHS TUIAHHUPOBATH M TMPOBOJUTH XUMHUYECKHUI
OKCIIEPUMEHT (MOJYYCHHUE M M3YYCHHE CBOMNCTB HEOPTraHWYECKUX U
OpPraHWYeCKUX BEIIECTB, KAUYECTBEHHbIE pPEAaKIWU YIIIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJICOICPIKANINX OPTaHUYECKUX BEIIECTB,
pelieHre  OKCIePUMEHTAIBHBIX  3aad 10  pPacro3HaBaHUIO
HEOPraHWYECKUX W OPTaHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBUI
Oe3omacHOro  oOpamieHuss C  BemlecTBaMM UM J1abOpaTOPHBIM
obopynoBaHneM; HOpMyIUpPOBATh SN UCCIIETOBAHUS; IPEACTABIATh B
pa3nmuuHOl (opMe pe3yabTaThl OIKCIEPUMEHTa, AaHAIM3HPOBATh U

OLCHUBATh UX NTOCTOBCPHOCTDH

14

ChopMHPOBaHHOCTh YMEHHS OCYIIECTBIIAThH IIEICHANPABICHHBIA TTOMCK
XUMHUYECKOU MH(OPMAIIMK B PA3TUYHBIX HCTOYHUKAX (HaydHast M y4eOHO-
Hay4dHas JIMTepaTypa, CpeAcTBa MacCOBOM MH(OpMaInH, ceTh MHTepHET U
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKyH0 HH(popmaimio,
nepepadaThiBaTh €€ W KCIOJIb30BaTh B COOTBETCTBUH C TIOCTaBJICHHOMN

y4eOHOM 3a1aueit

15

ChopMupoBaHHOCT,  yMEHHSI TMPOTHO3UPOBATh, AHAIM3HPOBATH U
OLICHUBaTh MH(MOPMAIMIO C TMO3MIMKA HKOJOTHUECKON Oe30macHOCTH
MOCJEICTBUIM OBITOBOM M MPOHM3BOJICTBEHHOH AEATEIBHOCTU YEIIOBEKa,
CBA3aHHOW C TmepepaboTKoN BelecTB; CGHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBaThb  OMACHOCTh  BO3JCWUCTBUS HA  JKUBBIE  OPraHU3MBI
ONpENENEHHBIX BEIIECTB, IOHUMAs CMBICH [OKa3aTels MpeaesbHON
JOMYCTUMOM ~KOHIIEHTpAaIluM, W TIOSCHATh Ha TpUMEpax CIOCOObI
YMEHBILEHUS U MPEIOTBPAIIEHHS X BPEIHOTO BO3ACHCTBUS HA OpraHUu3M

YCIOBCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoma. Pacmpenenenue
OJICKTPOHOB TII0 JSHCPIreTUYCCKUM YPOBHIAM. KJIaCCI/I(l)I/IKaIII/ISI XUMHUYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC 37I€KTPOHBI

1.2

[lepnoguueckas cucrema xumudeckux dneMeHtoB .M. Menneneesa.
®usnyeckuit cmpica [lepuogmueckoro 3akona .M. MenneneeBa. Ilpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIMHEHUH 10
MnepuojiaM M rpynnaM. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COG)II/IHGHI/Iﬁ, BBICIIHUX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1EKTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBI e€ 00pa3oBaHus. MeXMOJIEKYIIpHbIEe B3auMoAecTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHHs. THIbl KpUCTATIMUYECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTALIMYECKON PEIIETKI

1.5

Xumudeckass — peakmus.  Knmaccudukamwss ~— XMMHYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dexThl XuMudyeckux peakiuii. TepMoxuMuueckue ypaBHEHUS

1.8

OOpatumble peakuuud. XuUMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconnalnms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, micCJIO4YHasd. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHaA

1.10

Iunponus coneii. MonHoe mpousBeaeHue BoAbl. Bomopoansnii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd H0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA  KOHOCHTpalUsl. HacpllieHHBIE ¥ HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAYCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennii. HoMeHkinaTypa HeopraHuuecKux

BC€IICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAIOB (HATpPUM, Kalauil, KaJdblUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€Ie30, MeAb) U HX coeauHeHuid. OOIme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWMCTBA BAXHEWUITUX HEMETANIOB (TaJOr€HOB, CEPhI, a30Ta,
docthopa, yrimepoga W KpeMHHMs)) W MX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4Y€CKrUX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#HH##Par#H## 1 nenTudukanusi HeOpraHM4IecKux coequHeHnid. KauecTBeHHbIS

PEaAKIIMKU Ha HCOPraHMYCCKUE BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMMOJIOKCHHUA  TCOpHUU XUMHUYECKOTO CTPOCHUA OpPTraHUYCCKUX
coequHenni A.M. BytiepoBa. YTiepoaHbIN CKEJIET OpPraHUYeCKONW MOJIEKYJIbI.
KpatHocTh XuUMHYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneii aToMOB yrjiepojia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMUMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonsatue o  dyakumoHampHOM  Tpymnme.  OpueHTarmoHHble  Y(HPEKTHI

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalMu OpraHUYECKUX BemiecTB. HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuno 3aiiiieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NpUCOCAUHCHHUA U PAIUKAJIBHOT'O 3aMCIICHU A

3.6

Ankennpl. XMMUYECKHE CBOMCTBA: peakiun nMpuCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), ropCeHusA, OKUCIICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alIKaJHEHOB: peakuuu MPUCOCANHCHUS

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOraJOreHUPOBaHUE) KaK CHOCO0 MOTy4eHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBApPKU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OC€H30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpUcoernHeHuss (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB cruposia. [lomumepusaius crupoia.

CriocoObl MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HalIM4us
TUAPOKCOTPYNIBI, C  TaJOT€HOBOJAOPOJAMH  KaK  CIHOCOO  MOJy4yeHHSs
pacTBOpUTENEN, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »sraHoNa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM IPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaerunpl. XMMHUYECKHE CBOWCTBA TPEACTHHBIX albJIETUOB: THIPUPOBAHHCE;
KaueCTBCHHBIC PEAKIIMU Ha KapOOHWIBHYIO Tpynmy (peakuusi «cepeOpsHOTOo
3epkaiiay, B3auMoeicTeue ¢ ruapokcuaom menu (I1). Tlomyuenue npenenbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalMs aleTWieHa. AIIETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJIbACTUIO0B. Briciiue NpCACIbHbIC U

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble >¢puppl ¥ xKHUpbl. CHOCOOBl MONYyYEHUS CIIOKHBIX 3(QHUPOB.
OOpatuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM HpoOMBINUIEHHOCTH. JKHMpBI Kak CIOXHBIE 3(QUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOMCTBA >KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MApOaM3, MM OMBUIEHHME, XKUPOB KaK CIOCo0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: pcakiimn C Yy4aCTUCM CIIMPTOBBIX H




IBJICTUHOM TPYIII U MOJIOYHOKHCIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME AuMcaxapuisl. ['maposns
nucaxapunoB. [lomucaxapuabl: kpaxmain, riaukored. CTpoeHHE MaKpOMOJIEKYII
Kpaxmajla, TIJIMKOreHa W Leunono3bl. dusndeckue CBOWCTBA KpaxMmana H
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmalja: THIPOJIN3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIKOJIO3bI: TUAPOJIM3, IOIy4YeHHE
¢upoB nemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKUE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHME C KHCIOTaMU, OpOMHOM
BOJOM, oOkucieHue. [lolyueHMe aMHMHOB QIKUJIMPOBAHUEM aMMHUAKa H

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oelnku. XUMHUYECKHe
CBOMCTBa O€NKOB: TMAPOJIN3, NEHATypalus, KadyeCTBEHHbIE (IIBETHHIE) PEaKIUU

Ha OenKun

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIny TMOJIMMEpHU3allii U TOoJuKOHAeHcanuu. Knaccuduxarms

BOJIOKOH

3.19

#H##Par#H# 1 nenTndukanms OpraHUIECKUX CoeTMHEeHU. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKUX BCIICCTB

3.20

I'enetnueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMHsi B TIOBCEAHEBHOW >Ku3HHM. [lpaBuna Oe3ormacHOW pabOTBl C €IKUMHU,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMU OBITOBOM XMMHUHU

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE XO39HCTBO. XUMHUS B
IPOMBIIUIEHHOCTH. XHMMHUSL U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HEQTSIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HehTU U €€ nepepaboTka (MpUPOHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U JKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelpl U €ro
nocnencteus. Oxpana ruapocdepbl, MOUBbI, aTMOoc(epsl, (Iopbl U (ayHbl OT
XUMHYeckoro 3arpszHeHus. IIpoGiema OTXOJOB M MOOOYHBIX IPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrrUuu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocodax MOJYYCHHUA XUMHNYCCKUX




BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranuueckas  xuMusa.  Cplpp€  an8  OpraHudecKoiu

POMBINIJICHHOCTH
S HHHPar### Tunbl pacyETHBIX 38129
H#H##Par#H#Pacu€Tpl Macchl BElIECTBA MIH 00BbEMA T'a30B IO U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKI[HU
BEIIIECTB
5.2 ###Par###PacuéTel TerI0BoOro 3PQexra peakuu
5.3 ###Par###PacuéTel 00bEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIMSIX
5.4 H#H##Par#H#Pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
' peaxiuu, eciii OJTHO U3 BELECTB JAHO B U30BITKE (MMEET MPUMECH )
55 #H##Par#H##PacuéTel MaccOBOM WM 0OBEMHOM JTOJIA BBIXO/1A TIPOIYKTA PEAKIIUH
' OT TEOPETUIECKHA BO3MOIKHOTO
#H##Par#H#PacuéTe Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PAaCTBOpPA C OMPENEIEHHON MAaCCOBOM J10JIEH
PacTBOPEHHOTO BEIIECTBA
5.7 #H##Par#H##PacuéThl ¢ UCNOJIb30BaHUEM TIOHATHI «MacCoBast A0JIsD», «MOJISIPHAS
' KOHLIEHTPALUA», «PAaCTBOPUMOCTE)
#H##Par#H#HaxoxaeHre MOJICKYISIpHOU (POPMYITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIALIUX B €r0 COCTaB, MU MO

IPOJIYKTaM CrOpaHUs
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