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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1o XMMUHM Ha YPOBHE CPEIHEro oouiero oopazoBaHMs pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOoBaHMH K pe3yiabTaraM ocBoeHHs (enepanbHO  00pa3oBaTenbHOU
nporpamMmbl cpeanero obmero obpazoanusa(@OIl COO), mpencraBneHHbx B DepepanbHOM
rocyJIapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHMs
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
peaIn3yoIUX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPaMMBbl, 1 OCHOBHBIX I0JI0KeHHH «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMmHUsl Ha YpOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAeT BAaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAay4YHOro oOpa3zoBaHus ydamuxcs 10 kinaccos. M3ydeHne npeamera, peannsyemoe
B ycioBusax AU GEepeHIUPOBAHHOTO, NPOGUIBLHOTO OO0ydYeHHUs, NPHU3BAHO OOECICUUTH
00111€00pa30BaTENIbHYI0 U OOLIEKYJIbTYPHYIO ITOANOTOBKY BBIITYCKHMKOB IIKOJIbI, HEOOXOJUMYIO
JUIA aJanTalid MX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKM3HH B COLIMYME, a TaKXe JUIs
IPOIOJDKEHUs 00Y4YEHHUs B OpraHU3alusaX Npo(ecCHOHaNbHOT0 00pa30BaHMsl, B KOTOPBIX XMUMUS
SIBIISICTCS OJTHOW U3 PUOPUTETHBIX TUCIIHUILIHH.

B mnporpamme no XumMuM Ha3HaueHHE MpeaMeTa «XUMUS» [OJIydaeT MHOJIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1IeJIeH, COAep KaHus, pe3yJIbTaTOB 00y4YeHUsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETENHCTBOM TOMY SBISIIOTCSl CIIEAYIONIME BBIMOTHIEMBIC
IpOrpamMMoil o XuMuM QyHKIMU:

¢ nH(OPMALIMOHHO-METOIMYECKas, peaju3aluss KOTOpoil oOecreyuBaeT MOIy4YEeHUE

IIPEJICTaBICHUs O LEJsIX, COJIEp)KaHUHU, oOLIel cTpaTernu oOy4YeHMs, BOCIIUTAHUS U
pa3sBUTHsL 00YyYarOIUXCs CPEACTBAMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;
J OpraHMU3alMOHHO-TIIIAHUPYIOLIas, KOTopas MpeayCcMaTpUBAeT OIpeieeHUE: PUHIIUIIOB
CTPYKTYPUPOBAHUS U IOCJIEIOBATEIILHOCTH M3YUYEeHUsl Y4eOHOro Marepuasa, KOJIN4eCTBEHHbBIX
¥ Ka4eCTBEHHBIX €T0 XapaKTEPUCTHK; MOIX0M0B K (POPMUPOBAHHIO COAEPIKATEIHHOW OCHOBEI
KOHTPOJII U OLEHKH OO0pazoBaTeIbHBIX JOCTH)KEHUH OOYyualolMXCsl B paMKaX MTOTOBOM
aTTecraluu B (opMe €IMHOT0 TOCYJapCTBEHHOTO K3aMeHa 10 XUMHUH.
[Tporpamma asst yriryOnE€HHOTO U3YYEHUS XUMHUH:
® yCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJiepKaHue, 00sd3aTenbHOe Ui U3yUeHUs B

paMKax  OTHENbHBIX  Npoduied,  OpeaycMaTpuBaeT  paclpeneieHue U
CTPYKTYPHUPOBAHHUE €0 IO KJIAcCaM, OCHOBHBIM COZEP)KaTEIbHBIM JIMHUSAM/paz/esiaMm
Kypca;

e 1aT NMPHUMEPHOE paclpesielieHne y4eOHOr0 BPEeMEHH, PEKOMEHIYEeMOTro U W3Y4YCHUS
OTACJIBbHBIX TEM,

e [Ipe yIaraeT MPUMEPHYIO TOCIIE0BATEIbHOCTh H3YYEeHUSI YIeOHOTO MaTeprana ¢ ya€ToM
JIOTUKU TTOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIPEIMETHBIX CBSI3EH;

o TaéT METOAMYECKYI0 WHTEPHpeTaluio I[elel M 3adad HW3y4YeHHUs TMpeaMera Ha
yIIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHETO
o0miero oOpa3oBaHUs, COJAEPKATEIBHON XapaKTePUCTHKHU MIAHUPYEMBIX Pe3yIbTaToB
OCBOCHHSI OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl CPEIHEro 00Imero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TAKKE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JICMCTBUH OO0YyYaromerocsi MO0 OCBOCHHIO COJIEP>KaHUS
npeaMera.

ITo BCEM Ha3BaHHBIM IIO3UIIHUSAM B nmporpamMme 110 XUMHUHN nmpeayCcCMoTpCcHa

MPEEeMCTBEHHOCTh C OOy4YeHMEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpaszoBaHus. 3a



npeaesiaMd  yCTAaHOBJICHHOM —TPOTpaMMOMl MO XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTaBJISIONICH Cofep KaHusl y4eOHOTo nmpeaMera « XUMHUs» OCTaETcs BO3MOXKHOCTh BBIOOPA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO POoQHIIsi 00yUeHHUS.

B coorBerctBUM ¢ KoHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro 00yueHHs Ha
YpOBHE CpeJHero oo0iiero oopa3oBaHusi XUMHUS HA YPOBHE yIiayOiIEHHOTO M3Y4YEHUs HaIpaBlIeH
Ha pealn3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIMM 3TalloM IOJIyY€HUS XHMHUYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpraHM3alusixX CpeIHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHHEe U
yrIyOJieHHEe TEOPeTHUECKOW M TMPAKTHYECKOW IMOATOTOBKH OOYYaromUXcs, BHIOPABIIMX
onpeaenéHHblil Mpoduib 00ydeHHs, B TOM YUCIE C MEPCHEKTUBOI MOCIEAYIOUIEr0 MOMyYeHus
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccuonansHoro odpasosanus. Hapsiny ¢ atum,
B cBere TpeOoBanuii ®I'OC COO k MmIaHUpPyeMbIM pe3yibTaTaM OCBOCHHS GdeaepalbHON
00pa30BaTeNbHOI MporpaMMbl CpeJHEro OOIIero 0O0pa30BaHUSA H3YUYEHHME IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YYarOIIMXCH,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
Tpyda W  OOOOMIEHHBIX CIIOCOOOB  JESATENBHOCTH, HUMEIOMIMX  MEXIAUCIUILTHHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  peMeTra «XUMHUsS» Ha YPOBHE YIIIyONEHHOTO HM3y4YeHUS SIBISIOTCS
yrayonénnsie Kypebl — «Opranudeckass xumus» u «OO0mas 1 Heopranudeckas xumus». [lpu
OTIpe/ieIieHUU TOJXO0J0B K OTOOPY U CTPYKTYPHOW OpraHH3allMU COJCpPXKAHUS 3THX KypCOB B
IporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yrayO0aEHHOTO yPOBHEH U3yUeHUS MpeMeTa.

OcHoBy cozaepxkanusi KypcoB «Opranudeckas xumusi» U «OOm@as ¥ HeopraHudeckas
XUMUSD» COCTABIIAET COBOKYMHOCTh MPEAMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs IMpeAMETa. DTa CHUCTEMa 3HAHUM I0JIydaeT ONpPEeNEHHOE TEOPETHUECKOe
JOTIOJTHEHHEe,  IO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonbIIUi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3Yy4EHHUs IpenMeTa odecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHUs O00bEMa 3HAaHMH O XMMHUYECKMX DJEMEHTaxX U
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIiIyOJeHUs MPEACTaBIECHUN O CTPOECHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX NPOTEKaHMs PEaKIMi, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSETCS C
TOYKH 3pEHHs] PHEPreTHYECKHMX HM3MEHEHUH mnpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXke ¢
TOYKM 3pEHUs MeXaHu3MOB €€ oOpazoBaHus. l3yueHuMe THUNOB peaKIUil JOIMOJIHAETCS
(dopmMHpoBaHUEM NPEACTaBICHUN 00 AIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOIN3Ee PACIUIaBOB
U pAcCTBOPOB BEIIECTB. B Kypce OpraHM4YecKOl XWMHHM MpPU PACCMOTPEHUU PEAKIIMOHHOMN
CHOCOOHOCTH COEMHEHUH yensieTcss ocoboe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepKaHHWE KYpCOB XUMHHM YIITyOJIEHHOTO YPOBHS
W3Y4YEeHUs Ui KJIACCOB oOmpeAenéHHOro mnpoduis (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep JOMOJIHEHUH K o0lIel cucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa Il KIAcCOB XHMHUKO-(hH3MYECKOoro
npodwis 00JbIIOe 3HaYEHHE OYIyT UMETh 3JIEMEHTHl y4eOHOro MaTepuasa mo oOme XUuMHH.
[Ipy u3ydeHum mnpenMera B JAaHHOM CIy4yae aklEHT OyJeT caeilaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHM U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAs TEOPUs
(MonekynsipHasi Teopus B (U3MKE), 3aKOHBl COXPAaHEHUS MacChl U DHEPIHM, 3aKOHBI
TEPMOJMHAMMKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BEILIECTB U IPYTOE.



B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XUMUKO-OMOJIOrH4eCKOro mpoduis
00BN yAeTbHBIN Bec OyaeT MMEeTh OpraHuueckas XuMus. B aTom cimyuae mpenocraBisieTcs
BO3MOXHOCTb J1JIs1 60siee 0OCTOATENILHOTO PACCMOTPEHHSI XUMUUECKOW OpraHu3aluy KJIETKH Kak
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOPOW BXOZIST, K INpPUMEPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIUMHUIbI, OCJIKM, YIJIeBOJbl, HyKJIEMHOBbIE KUCIOTHI U Jpyrue. IIpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELLECTB
CJIy>KaT OCHOBOM JUI M3y4€HHs CYILHOCTH MPOLECCOB (POTOCUHTE3a, IbIXaHUsl, TUILEBAPEHUSI.

B mmane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOILICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA IPAKTHYECKOTO NPUMEHEHNS Hay4YHbIX 3HAaHUM U3y4eHUe IIpeaIMeTa
«XuMus» Ha YrIyONEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBS3AX C Y4eOHBIMHU
peaMeTaMy, BXOSIIMMU B COCTaB IIPEMETHBIX obsacTel « EcTecTBeHHO-HayUYHbIE IPEIMETHIY,
«Matemaruka u uHpopMaTuka» 1 «PycCKuil sI3bIK U JINTEpATYpay.

[Tpyu m3yueHun yueOHOro npenmera «XUMUsS» Ha YriyOlIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeid
IEPBOCTENICHHON 3HAYMMOCTH SBJSIETCS (OPMHUPOBAHHME OCHOB HAyKHM XMMHMH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITEIbHOCTH YEeJIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toil 3agaun Ha yriyOJaEHHOM YPOBHE HM3Yy4EHUS
peaMeTa npearnosaraeT peaan3aluio Takux Lesei, Kakx:

¢ hopMupoBaHHE MPEICTABICHUI: O MAaTEPUATILHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
II0O3HABAEMOCTHU SIBJIEHUI NMPUPOJBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HayK U
e Beaylleill poiu B 00ecleYeHUH YCTOMUMBOIO pa3BUTHUS YEIOBEYECTBA: B PEIIECHUU
npo0JeM 3KOJIOTMYECKOM, SHepreTM4yeckoil M NUIeBoid Oe30MacHOCTH, B PAa3BUTHUU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUaAlOB, HOBBIX HCTOYHUKOB JHEPruu, B
o0ecrieueHUH paLoHaIbHOIO IIPUPOIOTIOIB30BAHUS, B (dbopmHpoBaHUU
MHUPOBO33PEHUS U 00ILIEH KyIbTypbl YEJIOBEKA, @ TAKKE IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOLICHHUS K CBOEMY 3/10POBBIO U IPUPOJHOM CPEE;

® OCBOCHHME CHCTEMBl 3HAaHUH, JIeXKAIIUX B OCHOBE XUMHYECKOH COCTaBJISAIOLICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa: (yHIaMEHTaJIbHBIX IOHATHH, 3aKOHOB U
TEOpUN XHMMHUHU, COBPEMEHHBIX IPEACTABICHUII O CTPOECHHMU BEIIECTBA HA Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSI XWMHUYECKUX
peakuuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOpAX M JUCHEPCHBIX CHCTEMax, 00 00X
HAyYHBIX IPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e popmupoBaHue y O0OydYarOmMXCS OCO3HAHHOTO MOHMMAHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAaHUN Ui OOBACHEHMs KJIIOYEBBIX HIeH U mpobiem
COBPEMEHHOM XHMHUH, A7 OOBSCHEHUS M NPOTHO3WPOBAHUS SIBICHUN, HMEIOIINX
€CTeCTBEHHO-HAYUHYI0 MPHUPOJY; TIPaMOTHOIO peIIeHUs MpobiieM, CBS3aHHBIX C
XUMHUEH, TPOTHO3MPOBAHMS, AaHAJIW3a M OLEHKH C TO3MIUM DKOJIOTHYECKON
0€30M1aCHOCTH MOCNIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM N1EATENBHOCTH YEIOBEKa,
CBA3aHHOM C XHWMHUYECKUM TPOU3BOJACTBOM, HCIIOJIb30BAHUEM M MEpepadboTKOMN
BELIECTB;

e yriIyOJieHHe MpPEACTaBICHUM O HayyHbIX METOJaX IIO3HAaHUS, HEOOXOAMMBIX IS
pUOOpPETEHUs] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEIIIMX MECTO B TPUPOJE, B MPAKTUUYECKOH JEATEIBHOCTH H
ITOBCEJHEBHOM KU3HH.

B muane peanuzanuu  1epBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUN
LEJIOCTHONW CUCTEMBI CpeJHEro o0Iiero oOpa3zoBaHUS MPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yI1yOJIE€HHOM YpOBHE 0CO0YIO aKTyalIbHOCTh MPHOOPETAIOT TaKUE LIEIH U 3a/1a4H, KakK:

® BOCTIUTaHUE YOSKIEHHOCTH B O3HABAEMOCTH SIBJIEHUI MPUPO/IbI, YBAXKEHUS K MPOLIECCY
TBOpUYECTBA B OOJIACTH TEOPETUYECKUX M MPHUKIAJHBIX MCCIEJIOBaHUN B XHUMUH,



dbopMUpOBaHHE MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHS HAYKU;

®pa3BUTHE MOTHBAIMM K OOYYEHHUIO M IO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOECHHUSI 00IEUEIOBEYECKUX [IEHHOCTEH;

® Pa3BUTHE M03HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOyuaromuxcsi,  ¢GOpMUpPOBaHHE Yy  HHUX  CO3HATEIBHOTO  OTHOIICHHUS K
caMo00pa30BaHUIO U HENPEPHIBHOMY O00pa30BaHMI0 KaK YCJIOBUIO YCHEIIHON
npoecCHOHANBHOM U OOLIECTBEHHOW NEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

e hopMupoBaHHE YMEHHIA ¥ HaBBIKOB Pa3yMHOTO TMPUPOAONOIB30BAHUS, DPa3BUTHE
9KOJIOTHYECKOM  KyJbTYpbl, IpUOOpEeTEHHE  OmbiTa  OOIIECTBEHHO-TIOJE3HOM
DKOJIOTUYECKOM JCSATEIBHOCTH.

OO61iee 4yuCIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3YyYEHUS XUMHUHM Ha YriyOJEeHHOM YPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uwaca (3 gaca B
HEJIEIIO0).

COJAEPKAHUE OBYYEHUSA

10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYECKOl XUMHH.

[lpenmer W 3HAaYeHWE OPTraHUYECKOM XHMMHH, TMPEICTABIEHHE O MHOT000pa3uu
OpPTaHUYECKUX COCAMHEHUIA.

ONEKTPOHHOE CTPOEHUE aTroMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHble BO3MOXKHOCTH aTOMa yriaepoaa. XuMUYecKas CBsi3b B OPTraHMUYECKUX COCAMHECHUSIX.
Tumbel THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa30oBaHUsl KOBAJICHTHON
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). THUIIBI epeKkphIBaHMs aTOMHBIX OpOUTane, G- U
n-cBsizu. OnuHapHas, JABOMHAs M TpoiiHas cBs3b. CrnocoObl pa3pbiBa CBs3ed B MoOJIEKyJax
opranuueckux BemiecTB. [lonstue o cBOO0OHOM paauKale, Hykieopuie u AeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABJICHUS] O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUN CTPOEHUSI OPTaHUYECKUX COEAMHEHUN.
Monekynsipable U CTpyKTypHbIE (GopMyinbl. CTpyKTypHbIE (QOPMYJIBl PA3IUYHBIX BHJIOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepusa. Buasl wH3oMepuu: CTpyKTypHas,
IPOCTPAHCTBEHHAsA. JEKTPOHHBIE J(PQGEKTbl B MOJIEKyJaX OpPraHMYECKUX COEAMHEHUN
(MHIIyKTUBHBIA U ME30MEPHBIH 3 PeKThI).

[IpencraBnenue o kiaccupuKanuu opraHUIecKux BemecTB. [loHsaTHe 0 QYHKIIMOHATBHON
rpynne. 'omonorus. I'omonornueckue psanael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequaenunii (IUPAC) u TpuBnanbHbie Ha3BaHHS OTJEIBHBIX MPEICTABUTEICH.

OcobenHocTn W Kkjnaccu(uKanus ~— OpraHMYeckux  peakuumi.  OKHCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB U UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepualaMHd Ha UX OCHOBE, OMbITHI MO MPEBPAILEHUIO
OpPraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYUPOBaHUE MOJIEJIEN MOJIEKYJI OPraHU4YECKHX BEIIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmias ¢popMysa, HOMEHKJIATypa U U30MEpHS.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHME MOINEKYJ aJIKAHOB, SP>-TMOPUIM3AINS ATOMHBIX
opOuTaneit yrieposa, 6-cBsi3b. OU3HUEeCKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKIU3aliy, THPOJM3a, KpekuHra, ropeHus. IlpencraBienne o MeXaHU3ME peakUui
paZiKaJIbHOTO 3aMEIICHHUS.

Haxoxnenune B mpupojie. CriocoObl OTyueHus: U MPUMEHEHHE aJIKaHOB.



[uxnoankanel. O0mas Gopmyna, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MabIX (IMKIJIONPOINAH, LHMKJIOOyTaH) M OOBIYHBIX (LMKIJIONEHTAaH,
LIUKJIOr€KCaH) LUKIIoaikaHoB. CrocoObl MOMyUYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. ['oMon0rHUYecKuil szl agKeHoB, o0mas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKeHOB, SP>-ruOpUIM3alds aTOMHBIX OpOMTaseil
yriaepoaa, - u n-cBsi3u. CTpyKTypHasi U reomeTpudeckas (Luc-TpaHc-) nzomepus. Gusnueckue
CBOWCTBA QJIKEHOB. XHMMYECKHE CBONCTBA: pPEAaKLUU MPUCOEIUHEHUs, 3aMEIIEHUs B O-
IIOJIOKEHUE IIpU JBOWHON CBSA3M, NOJMMeEpU3anuu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KagecTBeHHbIE peakuy Ha 1BOIHYO CBsi3b. CrIOCOOBI NOIYUYEHUSI U IPUMEHEHHUE AJIKEHOB.

Ankanuensl.  Knaccupukanuss — ankanueHoB  (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOI'O CTPOGHHUS U XMMHYECKMX CBOMCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanuss conpskEHHBIX JMEHOB.
CriocoObI nosty4yeHus 1 NPUMEHEHNE alIKalEeHOB.

Anxunbl. 'oMonornyeckuii psi anakuHOB, o0mas (GopMyiia, HOMEHKIATypa U U30MEPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKUHOB, SP-TMOpHAM3ALUSA aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IOPUCOEIUHEHUS, TUMEpPHU3alMU U TPUMEpU3alnu, OKUciaeHus. KuciaoTHble CBOMCTBA aJKUHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peakmMy Ha TPOHHYIO CBs3b. CIOCOOBI
HOJyYEeHUs U IPUMEHEHUE aJIKUHOB.

ApomaTH4ecKue yriieBoJI0posl (apeHsl). ['omonoruueckuit psij apeHos, obmias Gopmya,
HOMEHKJIaTypa ¥ U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30Ia.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOIOB: peaKluu
3aMeIleHus] B OEH30JIbHOM KOJIBLIE U YIJIEBOJOPOJHOM pajJMKaje, PEeakLUU MPHUCOEIUHEHHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTUPYIOIIEM JCHCTBHH 3aMECTHTENIEH
B OEH30JIbHOM KOJIbLIE Ha MpPUMEpE AJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMMYECKHUX CBOMCTB CTHpOJIA.
[Tomumepusanust  cruposia.  CrocoObl  MOJMlyyeHMsT M NPUMEHEHHE  apoMaTHYeCKUX
YTJIEBOIOPOIOB.

[Tpuponnsiii ra3. IlomyTtabie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroib ¥ OPOAYKTHI ero mnepepadorku. CrocoObl mepepaboTKu HEe(PTU: MEeperoHKa, KPEeKHHT
(TepMHUYECKM, KaTaIUTHUECKuil), pudopmunr, nuposuus. [IpoaykTsl nmepepaboTku HepTH, UX
PUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY PA3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOI0OB. Peakiuu 3amenieHus
TaJIOTeHa Ha TUAPOKCOrPYIIly, HUTPOIpYMIly, LHMAHOTPYMIy, aMuHOrpymmy. /[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO MW  CHOUPTOBOrO  pacTBopa wménoud. B3aumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEAVMHEHMSIX.
Hcnonp30BaHnEe TallOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEUIECTB M MX MPEBpallleHUui: H3y4YeHHE
¢u3nueckux  CBOMCTB  yIJEBOAOPOAOB  (pacTBOPUMOCTB),  KAueCTBEHHBIX  peakuuil
YTJIEBOJIOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MJIM MOJHOW BOJIbI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJEHCTBHE aleTWJIEHAa C AaMMHauHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE yTIEpo/ia U BOJAOPOJa B OPTraHWYECKHUX BEIIECTBAX,
NOJy4eHHEe STUJICHA U H3YYEeHHE €ro CBOWCTB, O3HAKOMIIEHHE ¢ Kosuekiusmu «HedpTts» u
«Yromp», ¢ oOpa3namMu IUIaCTMAacC, Kay4dyKOB U DPE3UHBI, MOJECIUPOBAHHE MOJEKYJI
YTJIIEBOOPOAOB U TaJIOTEHIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenensHble OnHOATOMHBIE cHUpPTHL. CTpoeHHE MOJIEKYN (Ha TpuUMepe MeTaHojla U
staHosa). ['oMonorudeckuii psas, odmias Gpopmyia, n3oMepusi, HOMEHKJIATypa U Kiaccuukarus.
®u3nyeckue CBOICTBA NPEIENIbHBIX OJHOATOMHBIX CHUPTOB. BOAOpoaHBIE CBSI3U MEXAY



MOJIEKYJIAMH ~ CIIUPTOB. XHMHMYECKHE CBOMCTBA: pEAaKIMM 3aMELICHUs, JEruApaTalny,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuys Ha OJHOATOMHBbIE CHUPTHI. J[elicTBHE 3TaHOJIa M METaHOJa HAa OPraHU3M YeJOBEKA.
Crioco0bI ostydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie adupsl, HOMeHKIaTypa U u3oMepus. OcoO0eHHOCTH (PU3MUECKUX U XUMHUECKHX
CBOJNCTB.

MHOroaroMHbl€ CHUPTHI — STUJIEHIVIMKOAb M INIHIEpUH. PU3NUECKHME U XUMHUYECKHUE
CBOMCTBa: peakUuu 3aMEIIECHUs, B3aUMOAECUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o MexaHusme
peakuuii HyKJiIeopuiIbHOTroO 3aMereHus. JleiictBue Ha opranusm yenoBeka. CriocoObl NOTyUYESHHU S
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYJIbl, B3aUMHOE BIUSHUE T'MIPOKCOIPYIIBI U OEH30JBHOIO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcmdHOCTh (eHona. CrmocoObl MOMy4YeHHS W MpUMEHEHHe QeHoa.
®enondpopManbaeruaHas cMoa.

KapOoHunbHBIE COSNMHEHHSI — QIBJCTUABI M KETOHBL. JIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymnmbl. ['oMonoruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MEpUSl M HOMEHKJarypa. PU3WyYecKue CBOMCTBA ajbJIETUI0B M KETOHOB. XHMHUYECKHUE
CBOMCTBAa aQJIbJIETUJOB W KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE aJIbIEeTUJIOB,
KaueCTBEHHbIE peaKkUMM Ha anpierujpl. CrocoObl MOJyueHUss M NPUMEHEHHE albJETHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. dusmueckue CBOICTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOIOpOTHBIE CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUUKALNU, PEAKIUU C
y4acTUEM YTIIEBOJOPOAHOTO pamukana. OCoOOEHHOCTH CBOWCTB MypaBbUHOW KHUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIIOXKHBIX 3pupax. MHOoroobpasue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apPOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[IperncraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KHUCIOThl. CrocoObl
NOJIy4YeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnsbie 3¢upsl. ['oMmonorudyeckuii psia, odmas ¢popMyra, U30MEepUs U HOMEHKJIATypa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCJION U ILEJI0YHON CpeJie.

Kupsl. Ctpoenue, ¢puznueckne ¥ XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
meno04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEIeIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb11a Kak coi BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JISHCTBHE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AM- H
nojucaxapuabl). MoHocaxapuipl: IUIIOKO3a, (pPyKTO3a, TajakTo3a, pubo3a, ae30Kcupudo3a.
®usnueckue CBOWCTBA W HaxoxaeHWe B mnpupoxae. dorocuHTe3. XUMUYECKHE CBONCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX M  aNbACTUAHOW TIpyINN, CIMPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBarounie U
HEBOCCTaHaBIUBAIOLMe Aucaxapunabl. ['maponus nucaxapunoB. HaxoxxneHnwe B mpuponae u
npuMmeHeHue. [lonmcaxapuapl: Kpaxmall, INIMKOTEH M 1einoio3a. CTpoeHHME MaKpOMOJIEKYT
Kpaxmaja, TJMKOTeHa U LeJuiosio3pl. Pdui3nueckue CBOICTBA Kpaxmajga M IEJUTIOJI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalja: THApPOJIM3, Ka4eCTBEHHAsl peakuus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTyUeHHE d3PUPOB LeTI0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

OKCrepUMEHTaIbHbIE METOJbl M3YyYEHHUsl BEIIECTB U HMX IMPEBpAlllEHUI: pacTBOPUMOCTH
pa3IMyYHBIX CHHMPTOB B BOJAE, B3aUMOJEHCTBHE ATaHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO



CIMpTa B ajbJerHJ Ha DPACKAJIEHHOM MEIHOW INpOBOJIOKE, OKHCIEHHE STHJIOBOIO CIHpPTa
JUXpOMATOM Kaylns (BO3MOYKHO MCIOJIb30BAaHUE BUAEOMATEPUAIOB), KAUECTBEHHBIE PEAKIIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTbI, B3aUMO/IEHCTBHE
pactBopa TiroKo3bl ¢ rugpokcunom menu(ll), BzaumoneiicTBue kpaxmaia ¢ MOAOM, pelIEHHE
HKCIEPUMEHTAIBHBIX 3371a4 1o TeMaM «CrupThl ¥ peHonb, «KapOoHoBsie KUCIOThl. C0XKHbIE
3upb.

A3oTcoaep:kalye OpraHuyecKkne coeANHEeHusl.

AMUHBI — OpraHuM4eckue TNpou3BoJAHBbIE aMMuaka. Kiaccudukauus amMHHOB:
anrpaTUUecKue U apoMaTUYEeCKHe; epBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyia, U3oMepus, HOMEHKJIATypa M (U3MUecKue CBOHCTBA. XUMHUYECKOE CBOWMCTBA
anrM(aTUUECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOACHUCTBUE MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCI0TOU. CONM aJIKUIaMMOHMS.

AHUIMH — IpeICTaBUTENIb AMUHOB apoMaTuyeckoro psaa. Ctpoenue aHwinHa. Bzaumuoe
BJIIMSIHME TPYII aTOMOB B MoOJjeKyje aHwiInHAa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHMIJIMHA.
KavectBennple peakuuu Ha aHWinH. CHOCOOBI TMONYYEHUS W TNPHUMEHEHHE alu(paTHYECKUX
amMiHOB. [losyueHune aHwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uzomepus. OrthenbHble NpPEICTaBUTENN  O-
AMHHOKUCIIOT: TJIMIMH, anaHuH. duznuyeckue CBOWCTBA aMUHOKHMCIOT. XMMHUYECKUE CBOICTBa
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHUYECKUX COCTUHEHHUH, pPEaKIUs IOJTMKOHACHCAINH,
oOpa3oBaHue NENTUAHON CBsi3u. bruonorudeckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 M TUAPOJIU3
HENTHI0B.

benku kak mnpuponaHsle mnonuMepsl. IlepBuuHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JI€HATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHepUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HMX MPEBPALIEHUI: pacTBOpEHUE
0enIKOB B BOJIE, JIeHATypaLusl OEIKOB IpU HarpeBaHMU, IIBETHbIE peakIMM Ha OEJKU, pelIeHue
AKCIEPUMEHTAJbHBIX 337a4 10 TeMaM «A30TCOJAEp)KALUME OpPraHMYECKUE COEIUHEHUs» U
«Pacno3HaBaHu€e OPraHUUECKUX COEIUHEHUI.

BbicokomouieKkyIsipHbIE COeTUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3alUH, CPEOHss MOJeKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJIMMEPHU3ALUS U TOJIMKOHICHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, MIOJIUIIPOIIUJIEH,
MOJIMBUHUJIXJIOPU], HOJIMCTUPOJL, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
noJua THIIeHTepedTanar). Y Tuauzanuus u nepepaboTka MiacTUKa.

OnactoMepbl: HaTypalbHbIl KaydyK, CHHTETHUECKHME Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosiokHa: HaTypaibHBIE (XJIONOK, LIEPCTh, IIENK), MCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€THYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TediaoH, KeBiap, AIEKTPONPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHMS BELIECTB U MX NPEBPAIECHUN: O3HAKOMIIEHHUE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KayudyyKOB, pelIeHue
AKCIIEPUMEHTAJIBHBIX 33/1a4 0 TeMe «Pacro3HaBaHueE IIIACTMACC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxnaenne MosekynsapHoi (popMyIibl OpraHMYECKOro COeMHEHHS TI0 MACCOBBIM JI0JISIM
AIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJSAPHOW (OpMYJIbl OPraHHUYECKOTO
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHHMs, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUU W/WUIN UCXOJHBIX BEIECTB, YCTAHOBIEHNUE CTPYKTYPHOU (hopMyIIbl



OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €r0 XUMHUYECKHUX CBOMCTB MM CIIOCOOOB MOJYYEHHS,
OIpEENICHUE I0JIM BBIXOJA IPOTYKTa PEAKIIMUA OT TEOPETUUECKH BO3MOYXKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€ IpU U3y4YeHHUU opraHumdeckoid xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSTUN, IPUHATBHIX B OTJENIbHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTeCTBEHHO-HAy4yHble INOHATHUS: SIBJICHUE, HAy4HbIM (akT, rumoresa, Teopus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKkauus, HaOIOJCHHE, H3MEpEHHE, IKCIIEPUMEHT, MOJEIb,
MOJIEJIMPOBAHUE.

®usuka: marepus, aroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperaTHoe COCTOSIHME BEIIECTBAa, (PU3NUECKUE BEINYMHBI,
€MHMILIBI U3MEPEHHUS], CKOPOCTh, SHEPTHUs, Macca.

Bbuonorus: kierka, opraHusM, 3Kocucrema, 6uocdepa, MeTaboIU3M, HACIIEICTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOHBIM TUN MHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, IbIXaHUE, OeNKH,
YTJIEBO/bI, JKUPbI, HYKJIEMHOBbIE KUCIIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hpie NCKOMIAEMbIE, TOTIIIHBO.

TexHosorus: NUIIEBbIE MPOLYKThI, OCHOBBI PAllUOHATIBHOIO IMTAHUS, MOIOIUE CPELICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA
JIMYHOCTHBIE PE3YJIBTATHI

B cootBercTBUM € CUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JIUYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oomiero obpa3oBaHUs
BBIJIEJICHBI CJIEAYIOIINE COCTABISIONIUE: OCO3HAHUE O0YUYaIOUIMMUC POCCUMCKON Ipa)/1aHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO;
HaJIM4Yyue MOTHUBALlMM K  OOYy4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl IPUHATHIMH B OOLIECTBE INpPaBUJIAMU U HOpPMaMH IOBEACHUS; HaIU4He
IIPAaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYpbl; CIIOCOOHOCTb CTaBUTh LIEJIM U CTPOUTDH KU3HEHHbBIC
IUTaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMHUPOBAHHOCTH
OTIbITA MO3HABATEIbHON U MPAKTHUECKON JEATEIbHOCTH 00YYaIOIIMXCs B MPOLIECCE pealn3aluu
00pa3zoBaTenbHON e TEIHHOCTH.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTpakaroT c(OPMHUPOBAHHOCTD
OTbITa [MO3HABATENBHON U MPAKTUYECKOM JEeATENIbHOCTH 00y4YaroluXcsl B MPOIECCce peann3auu
00pa30BaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYaIOIUMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, yBaKEHHS K
3aKOHY U NMPaBOMNOPSAKY;

IIPEJCTABICHUsS] O COLMAJIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENbHBIX 3a/1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcleAHI0 OTE€YeCTBEHHOU
XUMUH;

YBaXEHUsI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HAHMS TOTO, YTO JaHHBIE HAYKH €CThb pe3yJlbTaT JIMTENbHBIX HaOII0IEHHH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPpyZa YYEHBIX U IPAKTHKOB;



WHTEpECa M I[I03HABATENIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM aHAJIN3E
uH(GOpPMAIIUU O MEePEIOBBIX JOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUCHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE ITOBEJICHUE W IOCTYIIKM CBOMX TOBAPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS MOCIIECTBUN MTOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbSI:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO0 M Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofieHus MmpaBuil 0€30MacHOro OOpalleHus] ¢ BElleCTBaMH B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI UHAMBHAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJACTBUI M HENPUSATHS BPEIHBIX MPUBBIYECK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYypEeHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENLCKOM JICSITEIIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUIAX ACSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/ad COIUAIbHOMN
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUl Pa3IudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHUIYabHOM TpaeKTOpHH OOpa3oBaHMs,
Oynmymei mpodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) ’K0JIOrMYEeCKOr0 BOCTIUTAHUA:

HKOJIOTMYECKHU 1E€CO00Pa3HOr0 OTHOIIEHHUS K MPUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIHSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
palMoHaIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUSTHBIE YKOJOTUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS], SKOJOTUYECKOW KYJIbTYpHI, OIbITa
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKu U
00IIECTBEHHON IPAKTHUKHY;

MOHMMAHUSA CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOTO MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYXKaIOIEM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEH W
pEeIIeHUH TPOOJIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;



yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUHM [Jsl COBPEMEHHOW LMBWIM3AaLMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH pPOJIM B CO3JAaHMHM HOBOW 0a3bl MaTepUaNbHOM
KYJIBTYpPBI, B PELIEHUH IN100aIbHBIX IPOOIEM yCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPEBOH,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHHU MEIHUIIMHBL,
00eCreyeHn! yCIIOBUH YCIIEIHOro TPy 1a U 3KOJIOTHYECKH KOM(OPTHOM JKU3HU KaKIO0ro WieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHMS CYIIHOCTM METONOB IIO3HAHMI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIB30BaTh MOJyYaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs JenaTb 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LICJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIEHUs Ipo0OieM
B PEAIIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K IT0O3HAHUIO, UCCIIE0BATENbCKOMN ACATEIBHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTM K HENPEpHIBHOMY OOpa30BaHMIO U camMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJYYEHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mpodeccHOHaATHHON
JESATEIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaThl OCBOCHMS INPOTrPaMMbl 10 XMMHMHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIMHAPHBIC
(MeXnpeIMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEITOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieln UKy METO/10B O3HAHUS, HCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAYyYHBIH (aKkT, MPHUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOII0IeHIEe, U3MEPEHHE, IKCIIEPUMEHT U JIpyTue);

yHUBEpCaJbHble  y4yeOHblE  JIEHCTBUSA (mo3HaBaTebHBIE, KOMMYHUKaTHBHBIE,
peryisTHBHbIE), obecneunBarone (HopMUpOBaHME (YHKLUHMOHATIBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXCs;

CHOCOOHOCTh  OOYYaroLIUXCs  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCaJIbHble ydeOHBbIE JICHCTBUS B IO3HABATEIbHOM U
COLIMAJILHON ITPaKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

Ilo3naBaTe/ibHBbIE YHHBePCAJbHbIE YUeOHbIE 1eHCTBUS

1) 6a30BbIe JIOTHYECKHUE [IefiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHIKECHUS,
COOTHOCHUTD PE3YNbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHAaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBCTCTBYIOIIMEC IMOHATHA OJIA O6’B$[CHGHI/I$I OTACIIBbHBIX (baKTOB u ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKAIIMY BEIIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHaBJIMBAThL NPUYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YHYACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKUE PACCYXKIEHHUS (MHIYKTUBHBIC, JACIyKTUBHBIC, MO aHAJOTHH),
BBIABJIAATE 3aKOHOMECPHOCTHU W IMMPOTHBOPCUYHA B paCCMaTpUBACMBbIX ABJICHUAX, q)OpMy.]'II/IpOBaTI)
BBIBO/JIbI U 3aKJTFOUCHUS;



NPUMEHSTh B MPOIECCEe MO3HAHUS HCIOIb3yEeMbIE B XMMHUHM CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
xuMudeckass (GopMyna, ypaBHEHHE XHMHUYECKOH peakiuu — TMpU pEIIeHUd Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIUil.

2) 6a3oBbIe HCCIAeA0BaTEIbCKUE el CTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB U XUMHUECKUX PEaKIUM;

dopMynHMpoBaTh IENM M 33Jaud  HMCCIEJOBAHHUSA, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOIPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS YUYEHHUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpPOIECcca, CaAMOCTOSTEILHO
MIPOrHO3UPOBATh €ro pe3ylbTaT, (OopMyJIUpOBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeIbHOCTH,
MPOSBIATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOAOB I103HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCSA B PA3IUYHBIX HCTOYHUKAX wuHpoOpMammu (HAYIHO-TIOMYJISpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
AHAIM3UPOBATh HWH(MOPMAIIMIO PA3IMYHBIX BUIOB W (HOPM TIPEICTABICHUS, KPUTHYCCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyJIMpoBaTh 3alpoCchl W NPUMEHATH pa3jIMuHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMaIii, HEOOXOAUMOH J1J1s1 BBIIIOJHEHUS YUYEeOHBIX 33/1a4 ONpeIeIEHHOrO TUIIA;

PHOOPETaTh OMBIT WCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OPMY HpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpEACTBa MNpU pPadOTe € XUMHYECKOH
uH(poOpMaliel: TPUMEHSATh MEXIpeAMETHbIe ((U3nuecKkue M MaTeMaTH4ecKHe) 3HakKu |
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATTISIAHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSL:

3aJaBaTh BOIPOCHI 110 CYIIECTBY OOCY>KAaeMOi TeMbl B X0/l AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU TMPEMAJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C TNpPE3EHTAlMell pe3yJbTaTOB MO3HABATEIbHOW AEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPU BBIIOJHEHHMH XHUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTUUYECKONM pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO TMPOeKTa, U (POPMYIHPOBATH BBIBOJBI MO pPe3yJbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMM MYTEM COTJIACOBAHUS MO3UIIUI B X0JI€ 00CYXICHHS 1 0OMEHa MHEHUSIMHU.

PerynsiTuBHbIE yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenensds e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHINIOJHEHUM Y4E€OHBIX M MCCIENOBATENIbCKUX 3ajad,
BbIOUpaTh HanOomee F(h(HEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ YUYETOM MOTyYeHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHYECKUX PEaAKITUAX;

OCYILECTBIATh CAMOKOHTPOJIb ACATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
MNPEAMETHBIE PE3YJIBTATHI



[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO XMMHUU Ha yriyOJ€HHOM ypOBHE Ha
YPOBHE CpeaHEero oOmero o0pa3oBaHMs BKIIOYAIOT crienupUYecKue A y4eOHOro Mmpeamera
«XuMHS» HaydyHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUHM IO OCBOEHHUIO, UHTEPIpETAlUH U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI JEATEIBHOCTH 110 MOJYYEHHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HAaHUW B Pa3IMYHBIX y4EOHBIX CUTYyallUAX, a TAaKXKe B pPEaJbHBIX XU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme mo XuMuM TpeIMETHbIE PE3yJbTaThl MPEICTABIICHBI IO
roJiaM U3y4eHHs.

10 KUIIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUs OTPAKAOT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTe W 3HAYCHUHM OPraHMYECKOW XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POJM B 00ECIeUeHUN YCTOMYUBOTO Pa3BUTHsI YEJIOBEUECTBA B
peIIeHur MPOOIEM IKOJIOTUYSCKOM, IHEPTeTUYECKOW WM THIINEBOH O€30MacHOCTH, B Pa3BUTHH
MEAMIMHBI, CO3JaHHUM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeUeHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHMs, B (POPMUPOBAHMH MHUPOBO33PEHUS U OOIIEH KyJIbTypHhI
YelloBeKa, a TakKe ODKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOAHOM CpeJie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATrarolIne
MOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0007104YKa aTroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aToOMa, TMOpUIU3alvs aTOMHBIX
opOuTanel, HMOH, MOJIEKYyJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBbHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIN CKeNlerT,
(GyHKIIMOHATBHAS TPYIA, pajdKan, CTPYKTypHbIE (Gopmyisl (pa3BEpHYTBIC, COKpANIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAas (reoMeTpUuecKas, ONTHYECKas),
M30MEPBI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOpPOJI- U a30TcoAepikKallue
OpraHWYECKUE COEJAMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbBIC
COCIMHEHUS; TEOPUH, 3aKOHBI (nmepuoauveckuid 3akon . M. MenneneeBa, Teopusi cTpoeHUs
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUsI MAacChl BEIECTB, 3aKOH
COXpaHEHHS M TPEBPAIECHUS DSHEPTUM NPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUSA, JIEKAIIUE B OCHOBE MOHMMaHUS
NPUYMHHOCTY M CHUCTEMHOCTH XUMHWYECKMX SIBIIGHUM, TPEJICTABICHUS O MeXaHUu3Max
XUMUYECKUX PEaKUWid, TEPMOJUHAMUUYECKMX M KHUHETHYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKAHUs, O B3aMMHOM BIIMSHHUH aTOMOB W TPYII aTOMOB B MOJIEKYyJiaXx (MHIYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dakronoruueckue cBeneHUs O CBONCTBAX,
CoCTaBe, OJy4YeHUHU U 0€301aCHOM MCIOJIb30BAHNN BaKHEUIINX OPraHU4YEeCKUX BEIIECTB B OBITY
U TPAKTHYECKON [eATeNbHOCTH YENOBEeKa, OOIIMX HAy4YHBIX TMPUHIUNAX XUMHUYECKOTO
IIPOM3BOJICTBA (Ha MpUMeEpe MPOU3BOACTBA METAaHOJIa, IEPEPadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTAaHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS ITPU OIMUCAHUU COCTABAa, CTPOEHUS U
CBOMCTB OpPraHUYECKUX COETMHEHUIA;

c(OpMUPOBAHHOCTh YMEHUI:

MCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY AJISI COCTABJICHHS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHNYeCKUX BELIECTB;

COCTaBJISITh yPaBHEHUSI XUMHUYECKUX pEaKkUMd ¢  pacKpblBaTh HMX  CYUIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN IOCPEICTBOM COCTABJIEHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUud, peakiuii HMOHHOTO OOMeHa IyTEM COCTaBICHHS UX TOJHBIX U
COKpaII¢HHBIX HOHHBIX YPAaBHECHHI;

W3TrOTaBIMBATh MOJEIM MOJIEKYJl OpPraHWYeCKUX BEIIECTB MJsi WJUTIOCTpAluu UX
XUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI: yCTaHABIUBATH PUHAICKHOCTh U3YUYEHHBIX OPraHUIECKIX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KJIacCy/TpyIle COeIMHEHUH, JaBaTh UM
Ha3BaHUs 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIBbHBIE Ha3BaHUS



JUISL  OTAETBHBIX TPEACTaBUTENIC OpPraHUYECKUX BELIECTB (STWUJIEH, alleTUIEeH, TONYyol,
[JIMIEPUH, STUWICHTIUKONb, (eHos, (opMaNbIeTua, aneTaabAerull, aleToH, MypaBbUHAS
KHCJIOTA, YKCYCHAasl KHCJOTa, CTE€ApUHOBAs, OJICMHOBAs, MAaJbMUTUHOBAs KHUCJIOTHI, TJULUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHIIINH, TUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHsI OMNPEACNATh BHJI XUMUYECKOW CBSI3M B OpPraHMYECKHX
COEIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH IMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemectB A. M. ByTtiepoBa st 00bsCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENICH PA3IUYHBIX KJIACCOB OPraHUYECKUX BEUIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJKEHOB, aJKaJWCHOB, aJKHHOB, APOMATUYECKUX YTJIEBOAOPOJIOB,
CIUPTOB, ANbJIETHIOB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHUHOKHCIIOT, OETIKOB, YTI€BOAOB (MOHO-, TU- U TIOJIHCAXAPHUIOB),
WUIFOCTPUPOBATh TE€HETHUECKYH) CBSI3b MEXJY HUMHU YPaBHEHHMSIMH COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKINH C UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPkAATh Ha KOHKPETHBIX MpPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHMYECKHX COEJUHEHHM OT KpaTHOCTH M THIIA
KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3aMMHOTO BIIUSTHUS aTOMOB M TPYIII aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTE€pPU30BaTb MCTOUYHUKH YIJIEBOJOPOIAHOIO ChIPbS
(HedTb, MPUPOAHBIN Ta3, Yyrojib), CIOCOOBI €ro MepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh BJAJICHUS CHUCTEMOM 3HAHUU O ECTECTBEHHO-HAYYHBIX METOJaxX
NO3HAHUS — HAONIOJIEHUH, W3MEPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (pEeaJbHOM U
MBICICHHOM) ¥ YMEHUSI IPUMEHSATH 3TH 3HAHUS;

c(OpPMUPOBAHHOCTb ~ YMEHMSI IPUMEHATH OCHOBHBIE  OINEPALUU  MBICIUTEIHHOU
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMATH3aIUIO, BBISIBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSA3E€H — /Il U3yUYEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKLUH;

c(OpMUPOBAHHOCTh YMEHUM: BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSIMHU U
NPEJCTaBICHUSIMU  PYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB i 00jJee OCO3HAHHOIO
MIOHMMAHHS CYIIHOCTH MaTepUaJbHOIO €AWHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpraHUYECKON XMMHUU AJis1 OOBSCHEHUS U NMPOTHO3UPOBAHHUS SBJICHUI, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO TIPUPOLY;

c(OpMUPOBAHHOCTh YMEHMH: NPOBOAUTH pacdy€Tbl MO XUMHYECKUM Qopmyiam u
YPaBHEHMSIM XUMHUYECKUX pEaKIUil ¢ HCIOoJIb30BaHHEM (PU3MUYECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO HAXOXACHUI0 XUMHUECKOW (OPMyIbI BEIIECTBA MO U3BECTHBIM MAcCCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATh, aHAIW3UPOBATh U OLEHUBATH C MO3MLUMN
HKOJIOTMUYECKON O€30MacHOCTH MOCHEACTBHSI OBITOBOW M MPOU3BOJACTBEHHOW JEATEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKOIl BeIIeCTB, HCMONb30BATH IMOJTYYEHHbIE 3HAHUSA JUIA
IPUHSITHS TPAMOTHBIX pEIIeHUN IPOoOJIeM B CUTYyallUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
HKCIIEPUMEHT (IIOJTyYeHUE U U3yUYeHUE CBOWCTB OPraHMYeCKHUX BEIIECTB, KAUECTBEHHBIE PEaKIIUU
YIIEBOAOPOAOB pa3IMYHBIX KJIACCOB M KHUCIOPOJCOJAEPKAIMX OpPraHMYECKHX BELIECTB,
pellleHrne HSKCHEPUMEHTANbHBIX 3a/ad [0 PAcllO3HABaHHWIO OPraHWYecKHMX BEUIECTB) C
coOio/ieHeM TpaBuil  Oe3omacHOro  oOpalleHHs C  BeHIeCTBaMH U JIAOOPAaTOPHBIM
o0opyzaoBaHueM, (GOpMYyIHUPOBATh LENb HCCIENOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHU:



coOJI01aTh TMpaBUJia IKOJIOTHYECKH IIEJIeCO00pa3HOr0 MOBEACHUsSI B OBITY U TPYIOBOM
JIEATETLHOCTH B LIEJIAX COXPAHEHUsI CBOETO 3[0POBbs, OKPYXKAIOIIEH NPUPOIHON Cpelbl U
JTOCTHXKEHUS €€ YCTOWYMBOTO Pa3BUTHUS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBMSI HA YKUBBIE OPraHU3MbI OMPENEIEHHBIX
OpraHMYECKUX BEIIECTB, TOHUMas cMbIch noka3atesns [1/K;

AHATM3UPOBATh  IEIECOOOPA3HOCTh  MPUMEHEHHS ~ OPTaHMYECKUX  BEHIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBIM IMOUCK XUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelCTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATM3UPOBATH XUMHUYECKYIO
uH(popMalrIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABICHHOW y4eOHOM
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoJsinyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3zaejioB H TeM K n (uudposrbie)
n/n NPOrpaMMblI Bcero 0;1 TPOJABHEIE pﬁaKT"quK"e o0pa3oBaTe/IbHbIE
padoThI padoThI pecype
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKO XUMHUH
[Ipenmer opranuyeckoi xumuu. Teopus
1.1 CTPOCHHUS OpraHUYECKUX coeauHeHud A. M. | 8
byrtneposa
Htoro no pazneny 8
Pa3nes 2. YrieBogopoabl
21 [IpenenbHble yTIeBONOPOABI —  aJKaHBI, 5
' MUKJI0AIKAHbBI
29 HenpenenbHble  yrJIeBOJOPOIBI:  AJIKEHBI, 14 1
' aJKaJUCHBI, AJIKHHEI
2.3 ApomaTrdecKkue yrieBo0pO Ikl (apeHbl) 8
24 [IpupoaHbIE HCTOYHUKH YIIIEBOAOPOJOB U UX 4
' nepepaboTka
2.5 ["asloreHnpon3BOAHBIE YTIEBOAOPOIOB 4 1
Hroro no paszneny 35
Paznea 3. Kucaopoaconepsxamnue oprannyeckue coeIuHeHust
3.1 Crnuptsl. DeHon 11 1
KapOonumnbHble cOeqUHEHMS: ambAeTUAbl U
3.2 keroHbl. KapOonoBble kucnotel. Cnoxubsle | 21 1
s¢upsl. XKupbl
3.3 YrneBoabl 9 1




Hroro no pazaeny 41

Paznen 4. A3oTconepxaiiue opraiHnyecKue coeIuHeHust

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12

Hroro no pazneny 12

Pa3znes S. BbicokoMOJIEKY/ISIPHBIE COeITNHEHUS

5.1 BpICOKOMONIEKYIISIpHBIE COETMHEHUS 6

Htoro no pazneny 6

OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 102




INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTnyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XUMUH, TIPEJICTABIICHHE O MHOTO00Opa3uu
OPraHNYEeCKHX COCTMHEHUMN

DJEKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSHUS).
BaneHTHbpie BO3MOXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHI/IquKI/IX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHs OpraHMYECKUX
coenuHeHuit A. M. bytneposa

Buasl nzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (EeKTHl B MOJIEKYJIaX OPraHUYECKUX
COCJIMHEHU I

[IpencraBienue o kaaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpPraHMYECKUX BEILECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHAHU

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TEME

AJKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyIia, HOMEHKJIaTypa ¥ U30MepHs,




OJICKTPOHHOC U ITPOCTPAHCTBEHHOC
CTPOCHUC MOJICKYJI

10

duznueckre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

11

HaxoxneHne alKkaHoB B IIPUPOJE.
CriocoObI mosryueHus 1 IpUMEHEHNE
aJIKaHOB

12

[{uknoankansl: obmmas Gopmyna,
HOMEHKJIaTypa ¥ U30Mepusi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOKCTB, CIIOCOOBI
TIOJTYYCHUS U IPUMEHEHHE

13

Pemenne pacy€THbIX 3a1a4 HA
orpezieNieHue MOJIEKYJIApHOM (popMyIbl
OpPTraHUYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOASIINX B €r0
coctaB. CucteMaTH3anus U 0000I1IeHE
3HAHUM I10 TeMe

14

AJIKEHbBI: TOMOJIOTHYECKHUH psiJl, 001as
¢dbopMyIia, HOMEHKJIATypa, dJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

15

Pu3nyecKue 1 XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CrniocoOblI Mosy4eHus U IpUMeHEHUe
AJIKEHOB

17

[Tpaktuyeckas padora Ne 1 o Teme
"[lonyuyeHne sTuIEHAa U U3yYEHHUE €TO
CBOMCTB"

18

Pemenue pacu€THbix 3a1a4 Ha
ompeieTIeHuEe MOJICKYJIAPHON (OPMYJIBI
OpraHUYEeCKOro BeIeCTBa




19

ATKagueHsl: CONPSIKEHHBIE,
W30JIMPOBAHHBIC, KyMYJIUPOBAHHBIE.
OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHMSI

20

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JVEHOB

21

CriocoObI mosryueHus 1 IpUMEHEHNE
aJIKaJUeHOB

22

AJIKUHBI: TOMOJIOTHYECKUH psil, 001as
(opMyia, HOMEHKIATYypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI,
(bu3nyecKkue CBONCTBa

23

XMMHYECKHE CBOMCTBA AJIKUHOB

24

KauecTBeHHEIC pC€aKiuu Ha Tp0171Hy10 CBA3b

25

Crioco0bI moTyueHus 1 IpUMEHEHNE
AJIKMHOB

26

Pemenue 3a1a4: pacuy€Thl 10 YpaBHEHUIO
XUMUYECKON PEaKLInU

27

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TEME

28

ApEeHbI: TOMOJIOTHYECKUH psAJ, oO1Iast
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT
OeH3oJ1a ¥ TOTyoJIa, UX (pU3NYecKre
CBOMCTBA

29

XHUMHUYECKHE CBOMCTBA ApPCHOB: pCaKIINN
3aMCIICHUA

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
[IPUCOEIUHEHHS], OKMCIIEHHE TOMOJIOTOB
OeH3oa

31

Oco0EHHOCTH XUMUYECKIUX CBOMCTB
CTUpOJIa




32

Pemenue pacu€rHbIX 3a7a4 Ha
OIIpeJIeTICHNE MOJIEKYIISIPHOM (popMyIIbI
OpPIraHMYECKOI'0 BELIECTBA

33

CniocoOblI MoTy4eHus U IpUMEHEHUe
apeHOB

34

I'eneTnueckas CBI3b MCKAY pa3JInYHbIMU
KJlacCaMH yIJI€BOJOPOJ0B

35

Pacuéthl mo ypaBHEHUSIM XUMHUYECKUX
peakmuii. Cucremarusanus u 00001IeHIE
3HAHWU 110 TEME

36

[Tpuponnsriii raz. [lomytHble HEPTSIHBIC
ra3bl

37

KameHHBII yroip U IpOLYKTHI €T0
nepepaboTKH

38

Hed1b 1 ciocoOsl e€ nepepaboTKH.
[TpumMeHeHne POTYKTOB NEpepadOTKH
HeQTH

39

I'eneTnueckas cBA3b MCKAY pa3JInIYHbIMU
KJIacCaMM YIJI€BOJOPOJ0B

40

["anoreHonpou3BOAHbIE YIIIEBOAOPOIOB:
ANIEKTPOHHOE CTPOCHHUE; PEAKIINHU
3aMelleHus rajoreHa

41

JlewicTBue miemouei Ha
rajoreHnpousBoAHbIe. Bzaumopeiicteue
JUTAJIOTCHAJIKAHOB C MAaroHueM U HUHKOM

42

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
pazneny "YrieBogopoas”

43

KonTponbHas pabota mo Teme
"YraeBogopoib"

44

[IpenenbHbIC OTHOATOMHBIC CIUPTHI:
TOMOJIOTHUECKUH psif, oOmmas popmya,




CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, KilacCu(pukanus,
buznyeckue cBoicTBa

45

XUMHUYECKUE CBOMCTBA MPEAETbHbBIX
0JIHOATOMHBIX CIIUPTOB

46

CriocoObI mosTyueHus 1 IpUMEHEHNE
OJIHOATOMHBIX CIIUPTOB

47

I[TpocTeie 3¢hupsl: HOMEHKIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3NUECKUX U
XUMHYECKUX CBOWCTB

48

MHOroaToMHbI€ CIIUPTHI: TUIICHTIIUKOJb U
TIIALICPUH, UX PU3UICCKUC U XUMHYCCKUC
CBOMCTBA

49

CriocoOsbl MOJIy4YCHHU U IPUMCHCHUC
MHOTI'0OAaTOMHBIX CITUPTOB

50

®DeHoJI: CTPOCHHUE MOJIEKYJIbI, (PU3UYECKUE
cBoiicTBa. TOKCMYHOCTH (peHoIIa

51

XuMuyeckue cBoiicTBa (heHona

52

CrniocoObl nosty4eHus U IpUMeHEHne
dbeHona

53

[Tpaktuyeckas pabora Ne 2. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Crupthl U GeHoIb!"

54

CI/ICTeMaTI/BaI_II/ISI n 0606H_[CHI/Ie 3HAHUM 110
TEMEC

55

AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE
CTpOeHHE KapOOHUILHOU TPYIIIIBL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmyia,
M30MEpHsI U HOMEHKJIATypa

56

AnbAeTubl U KETOHBI: GU3NYECKUE
CBOICTBA; pEaKIMH MPUCOCTUHEHUS




57

PeaKI_[I/II/I OKHCJICHUS U KAYCCTBCHHBIC
PCaKkiuu AJIbACTUI0B U KETOHOB

58

CriocoObI MOTy4YeHUS aJTbICTHIOB U
KETOHOB

59

OnHOOCHOBHBIE TIPE/IENbHBIE KAPOOHOBBIC
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS UX
MOJIEKYJI

60

H3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, X (PU3MYECKHE CBOWCTBA

61

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOWCTB MypPaBbUHOM
KHUCI0Thl. MHOrooOpasue KapOOHOBBIX
KHCJIOT

63

OcCoOeHHOCTH CBOWCTB: HENPEIENIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
KHCIIOT. HpeHCTaBI/ITeJ'II/I BBICHINUX
KapOOHOBBIX KHCIIOT

64

ITonsaTue o IMPOU3BOAHBIX Kap6OHOBLIX
KHUCJIOT

65

CrniocoOsl nosy4eHus U NpUMeHEHne
KapOOHOBBIX KHCIIOT

66

CrnosxxHble 3(hUPBI: TOMOJIOTHUYECKUHN PSIJI,
obmas popmyia, nzomepus u
HOMEHKJIATypa

67

dusnyuecKkue U XMMUYEeCKHe CBOWCTBA
3¢hupos

68

Pemenune pacuéTHbBIX 3a7a4: 110 ypaBHEHHUIO
XUMHUYECKON peakluy, Ha ONpeeIeHIE
MOJIEKYJISIPHOM (OPMYJIBI OPraHHUYECKOTO
BEIECTBA




69

[Tpaktuueckas padora Ne 3. Pemenue
HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
"Kap6onossie kucinotbel. CiaoxHbIe YQupsh"

70

XKupsr: crpoeHue, pu3nIecKue u
XUMUYECKHE CBOMCTBA (TUAPOITU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZIEPIKAIUX OCTATKU HENPEAeTbHBIX
JKUPHBIX KHCIJIOT. JKUpBI B IpUpOIE

72

MI)IJIa KaK COJIN BBICIIINX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC ,HeﬁCTBHC. IloagTue o
CHUHTCTUYCCKUX MOROIIINX CpeI[CTBaX
(CMC)

73

['eHeTnyeckas CBSI3b YIIE€BOJOPOIOB U
KHCJIOPOJICO/IEPIKALUX OPraHUYECKUX
BELIECTB

74

Pacuérsl 10 ypaBHEHUSAM XUMHUYECKUX
peaKIHit

75

Cucremarusaius 1 0000IIeHNEe 3HAHUHT 110
TEME

76

OO11ast XapakTepUCTHKA YIIIEBOJOB U
KJIacCU(UKalus yrieBoJoB (MOHO-, TU- U
I0JIMCaXapuabl)

77

Momnocaxapupl: (pu3nuecKrue CBOMCTBA U
HaXO0JAEHUE B MPUPOJIE

78

[TprMmeHeHue TI0KO03bl, €€ 3HaUeHue B
YKU3HEJESTEIIbHOCTH OpraHu3Ma

79

Jucaxapunpl: caxapo3a, MaJIbT03a U
nakro3a. HaxoxeHne B npupone u
IPUMEHEHHE qHUCAXaPUI0B

80

[Tonucaxapuapl: CTpPOEHUE MAKPOMOJIEKYJI,
(du3nyeckre 1 XMMHUYECKHE CBOMCTBA,
IPUMEHEHUE




81

ITonsiTre 00 HCKYCCTBCHHBIX BOJIOKHAX

82

Pewenne pacdyeTHbIX 3a1a4 Ha
OIIpeCIICHUE JI0JIM BBIXOJA IPOTYyKTa
pEeaKkLMK OT TEOPETUYECKH BO3MOKHOIO

83

Cucremarusanus U 0000IEHUE 3HAHUN 1O
pasneny

84

KonTponbhas pabota no teme
"Kucnopoacoaepkaiiiue opraHu4eckue
coenuHeHus"

85

AMUHBI: K1accuduKanys, CTpoeHUe
MOJIeKYJI, o0mmast popmyia, nsomepus,
HOMEHKJIaTypa U GU3NYECKUe CBOKWCTBA

86

XHUMHUYECKHE CBOMCTBA aJII/I(i)aTI/I‘IeCKI/IX
aAMHWHOB

87

AHWINH: CTPOEHUE aHWINHA, OCOOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

88

CniocoOsI Moy4eHus U IpUMEHEHUe
annhaTHIECKUX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
uzomepus, (hu3nuecKue CBOMCTBA.
OtnenbpHBIC IPEACTABUTEIH Ol
AMUHOKHCIIOT

90

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUEHNE aMHHOKHUCIIOT.
CUHTE3 U T HNIPOJIN3 MCIITUI0B

91

benku kak npupoHBIE TOJIUMEPHI;
CTPYKTYpbI O€JIKOB

92

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30Tcollep>1<aume TCTCPOUUKIINICCKUC
COCAMHCHUS. HYKJ'ICI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHHUC U Ouosoruyeckas POJib




94 [TpakTuueckas padora Ne 4. Pemenue
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"A3oTcoAepKalre OpraHu4ecKue
coeuHeHus"

95 [TpakTuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Pacrio3HaBaHuEe OPraHUYECKUX
coequHeHuin"

96 KoHTpoinbHas pabora 1o Teme
"A3oTcoiepKalie OpraHu4ecKue
coenuHeHus"

97 OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN U
METO/IbI UX CHHTE3a —IIOJIMMEPHU3aIis 1
MIOJIMKOHICHCALIHS

98 [TmacTmaccel. YTunu3anus u nepepadoTka
IUIACTHKA

99 DnacToMepsl: HaTypaJIbHbBIN
CHHTETHYECKHE Kayuyku. Pesuna

100 Bonokna: HaTypaibHbIe, HICKYCCTBEHHEIE,
cuHTeTn4eckue. [lonumMeps! crienuanbHOTo
Ha3HAYCHUS

101 [TpakTrueckast paborta Ne 6. Pemenue
AKCIIEPUMEHTATBHBIX 33134 10 TEME
"Pacrio3HaBafnue miacTMacc U BOJIOKOH"

102 O0001IEHNE U CUCTEMATHU3AIUS
U3yYEHHOT'0 MaTepuaia o Teme
"BpICOKOMOJIEKYIJISIpDHBIE COETMHEHUS "

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
NPOUHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB W.I'., Cnaakos C.A., AKunoHepHoe 0011ecTBO
«M3parenscTBO «IIpocBemnienne»

* Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlyaun B.B.; nog
penakuuei Jlyauna B.B., O6miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «[PODAY;
Axuunonepnoe obmectBo «M3narensctBo «Ilpocsenienne»

* Xumus, 11 kmacce/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankos C.A., AKiMOHEpHOE
obmmectBo «M3narenscTBoO «lIpocBenienne

* Xumus, 11 kimacce/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHHYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe obmiectBo «M3aarenscTBo «IIpocBemienmer

» Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlynun B.B.; non
penakuueit Jlyauna B.B., O0miecTBO ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axkunonepnoe o6mectBo «M3narensctBo «IIpocBemenue

* Xumus, 11 kmace/ Pynsuruc I'.E., ®enpiman @.I°., AknpoHepHOE 00IIeCTBO
«M3parenscTBO «IIpocBemnienner»

METOAUYECKUE MATEPHUAJIBI IJ1S1 YYUTEJIA

1. O.C.I'abpuensu, I'.I".JIpicoBa «Xumus Meroanueckoe mocodre — 6a30BbIi ypOBEHbY -
M.: Apoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01ias XuMus B TeCTax, 3a/1a4ax, yrnpaxxHeHusax. 11
kiacce» — M.: llpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTponbHbIe U
MIpOBEpOYHBIE PaboTHI K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonbpHast kHUTa
it yautensi». Yacts 1 — M.: [Ipoda, 2019 rog.

5. 0.C.I'abpuensH, I'.I".JIpicoBa, A.I'.Benenckas «Xumus 11 knace: HactonpHas kHura
it yautensi». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I'.OctpoymoBa «3aiaun o XMMHUU U CIIOCOOBI UX
pemenus» - M.: «/Ipoda», 2021rox.

7. B.I'. JlenncoBa «Xumus 11 xnacc noypounsie miaansl no yueonuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yaurens 2018roz.

8. M.A.Ps60Ba, Y.IO.HeBckas, P.B.JInnko «Tectsl mo xumuu 11 kaacey», - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensn, U.I'.octpoymMoB «XUMHUYECKUI SKCIIEPUMEHT B 1Kosie 11 kiacey; -
M.: Ipoda. — 2019 rox.

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

http://www.chemnet.ru T'azera «Xumus» u caiit ans yuutens «5 uay Ha ypoK XUMHK»
http://him.1september.ru Eaunas xomtekuus I[IOP: Tlpenmernas Koyekius «XuMHU)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIE YKCIIEPUMEHTHI:
XUMUSL. Komnexuus Poccwuiickoro 00111e00pa30BaTEIHLHOTO rnoprasa
http://experiment.edu.ru AJIXNMUK: caiit JLIO. AnunkOepoBoit
http://www  alhimik.ru  Bcepoccuiickas  omummnuaga  IMIKOJIBHUKOB [0  XHMHH
http://chem.rusolymp.ru  Opranudeckas XuMuUsS: 3JICKTPOHHBIH YYEOHUWK JUIS CpeAHEH
ITKOJTBI

http://www.chemistry.ssu.samara.ru =~ OCHOBBI ~ XMMHHU:  OJIGKTPOHHBIH  Y4EOHHK

http://www hemi.nsu.ru OTKpBITHII KOJIICIK: Xumus

http://www.chemistry.ru JlucraniimonHas oJMMITHAIa IO XUMUU: TEJICKOMMYHHUKAIIMOHHBIH
00pa3oBaTebHBIN MTPOEKT.



