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HOACHUTEJIBHAASA 3AIIMCKA

PaGoyass mporpamma o XUMHUU Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUs
pa3pabotaHna Ha ocHOoBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanun B Poccuiickoit ®Penepauun», TpeOOBaHH K pe3yibTaTaM OCBOCHHS
dbenepanbHOil 00pa3oBaTeNbHONW MporpaMMmbl cpeaHero ob6imero obpazoBanusa(DOII
COOQ), npencraBiaeHHbIX B DeepaqbHOM rocyJapcTBEHHOM 00pa30BaTeIbHOM CTaHIApTe
COO, c¢ yuérom Kouuenuuu mnpenonaBaHus y4yeOHOro mnpeaMera «XUMHUS» B
oOpa3oBarenbHbIX oOpranu3auusx Poccuiickoit ®denepanuu, peaqu3ylolUX OCHOBHBIE
oOpa3oBaTeibHblE MPOrpaMMbl, U OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHUS
Bocniutanusi B Poccuiickoit ®denepanuu Ha nepuon o 2025 roma» (Pacmopsixenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XUMHS Ha YpOBHE YIIIYOJIEHHOTO M3YYEHHUs 3aHMMAET Ba)XKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4YHOro oOpaszoBanus ydammxcsa 10—11 xkmaccoB. M3yueHnue mnpenmera,
peanu3yeMoe B YCHOBUAX IU(PPepeHIMPOBaHHOTO, NPOPUILHOr0 O0yYeHHUs, MPU3BAHO
oOecrieyuTh 00111€00pa30BaTENbHYI0 M OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAMMYIO ISl aJanTallMd UX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM XU3HHU B
COlIMyMe, a TakXe ISl MPOAODKEHHsS] 0O0ydeHHUs B OpraHU3alMsIX NpodecCHOHAIbHOrO
o0pa3oBaHus, B KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 TPUOPUTETHBIX AUCIUIIINH.

B mporpamme mo XuMuM Ha3Hau€HUE MpeaMeTa «XUMHS» MOJy4daeT MOAPOOHYIO
UHTEPIPETAUUIO B COOTBETCTBUM € OCHOBomnojaratomumu nosnoxenusmu @I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LI€NIEH, colepKaHusl, pe3yabTaToB oOydeHUs W TpeOOBaHUN K
YPOBHIO HOJrOTOBKHU BBIITYCKHUKOB.
CBUIETENBCTBOMTOMYSIBIISIIOTCSCIIE YOI €BBIIOIHAEMBICITPOrPAaMMONTIOXUMUU (D YHKITH
u:

e UH(pOPMALMOHHO-METOANYECKAs], pean3alns KOTOpoil oOecreurBaeT Moayd4eHue

IpPEJCTABIICHUS O LIENIAX, COEP KaHNU, O0Iel cTpaTernu 00y4YeHHsl, BOCIIUTaHUs
U pa3BUTHUA OOYy4YalOLIUXCS CPEACTBAMU IIpPEeIMEeTa, M3y4aeMoro B paMKax
KOHKPETHOTO TIPOQuIIS;

e OpraHM3alMOHHO-TJIAHUpYIOUIasi, KOTopas MpPeIyCMaTpUBAEeT OMpEICIICHUE:
NPUHIUIOB CTPYKTYPUPOBAaHUS M TIOCJIEAOBATEIBHOCTH H3yYEHUs Y4eOHOro
MaTepuana, KOJUYECTBEHHbIX U KAUECTBEHHBIX €r0 XapaKTEepPUCTHK; MOJIXOJO0B K
(OopMUPOBAHUIO COAECPKATEILHOW OCHOBBI KOHTPOJIS U OLIEHKU 00pa30BaTeNbHbIX
JOCTHKEHUH OOydaroluXcsi B paMKax UTOTOBOM aTTecTalMu B (opMe €IHUHOIO
rOCy/apCTBEHHOI'O 3K3aMEHa [0 XUMUHU.

[Tporpamma aJist yriayOJIE€HHOTO U3yYEHHS] XUMUU:

e YCTaHaBIMBAaeT WHBAPHMAHTHOE IMPEIMETHOE COJEep)KaHUe, 00sA3aTeIbHOE IS
U3yYeHUsl B paMKaxX OTAEIbHBIX MpoduieH, mpelycMaTpuBaeT pacipeieieHue
CTPYKTYpHUpOBaHHE  €ro IO  KjJaccaM, OCHOBHBIM  COJEpP)KaTeJIbHbIM
JTUMHUSAM/pa3aenam Kypca;

e 1aéT MpUMEpPHOE pachpesesieHne Y4eOHOTO BpPEMEHH, PEKOMEHAYEMOTro JIs
U3YYEHUS OTIAEIbHBIX TEM;

e IpeUIaraeT MPUMEPHYIO MOCJEA0BATEIBHOCTh N3YUEHUsl y4eOHOro Marepuana ¢
y4€TOM JIOTUKM IOCTPOEHHUS Kypca, BHYTPHUIPEIMETHBIX U MEXKIPEAMETHBIX
CBSI3CH;

e JaéT METOAMYECKYIO0 HMHTEPIpPETAlrI0O Leledl M 3a1ad W3ydeHus IpeameTa Ha
yriayOia€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO
oOmiero  00pa3oBaHUs, COACPHKATEIbHOW  XapaKTEPUCTUKH  IJIAHUPYEMBIX



pE3yJIbTATOB OCBOEHUSI OCHOBHOM 00pa30BaTeNbHOM NPOrpaMMbl CPEAHETO
oOmero 00pa3oBaHusl (JJMYHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX), a TAKXKE C
y4€TOM OCHOBHBIX BHJIOB y4e€OHO-IIO3HABATEIbHBIX JACHCTBUI 00yYaromerocs mo
OCBOEHHIO COJIEp KaHUsI IPEIMETA.

[lo Bcem Ha3BaHHBIM TMO3UIMSAM B TMpOrpamMMe MO XUMHUH TIPEAYyCMOTpEHA
MIPEEMCTBEHHOCTh ¢ O0yYE€HHEM XHMHHM Ha YPOBHE OCHOBHOI'O OOHIEro oOpa3oBaHus. 3a
npejenaMyd  yCTaHOBJIECHHOW MpOrpaMMoOM MO0 XUMHHM 00si3aTelbHOW (MHBapHaHTHOMN)
COCTaBJISIIONICH cojepKaHusl y4eOHOro mnpeaMera «XHUMHS» OCTaéTCs BO3MOXKHOCTD
BHIOOpa €ro BapuUaTUBHOM COCTABJSIONICH, KOTOpas JIOJDKHA ONpEeAessiThCA B
COOTBETCTBUHM C HANIPABICHUEM KOHKPETHOTO Mpoduiisi OOydeHHUS.

B cootBercTBUM ¢ KoHuenTyaidbHbIMU NoJioxkeHussMu OI'OC COO o Ha3zHaueHUH
npeIMeToB 0a30BOro M YriIyOJIEHHOrO ypoBHeW B cucrteMe AuddepeHInpoBaHHOTO
oOydeHHs] Ha YPOBHE CpeIHEro oO0IIero oOpa3oBaHUs XMMHs Ha YPOBHE YriyOnEHHOTO
U3y4YEeHMs] HalpaBieH Ha pealu3alii0 MPEEeMCTBEHHOCTH C MOCIEIYIONIMM 3TaroM
MOJIYYEHUSI XUMUYECKOT0 00pa30BaHMs B paMKax M3yUYCHHS CHEIUaIbHBIX €CTeCTBEHHO-
HAy4YHBIX M XUMHYECKUX JUCHUIUIMH B BYy3aX M  OpraHU3alusIX CpeTHEro
npodeccruoHaibHOr0 00pa3oBaHusi. B 9Toil cBsI3u u3ydeHwe mnpeaMeTa «XUMUD)
OPUEHTHPOBAHO TPEUMYIIIECTBEHHO Ha paCHIUpPEHUE M YIIIYOJICHHUE TEOPEeTUYECKOU H
MPAKTUYECKOW TIOATOTOBKU OOYYaIOIIMXCs, BBIOPABIIUX ONPENCIEHHBIA MpOodIb
oOy4deHUs, B TOM YHCJIE C TEPCHEKTUBOM TMOCIEAYIOMIETO TOJYYCHUS XHUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccuonansHoro oopazosanus. Hapsiay ¢ aTum, B cBeTe
tpeboBanuit OI'OC COO k 1IaHUPYEeMBIM pe3yibTaTaM OCBOCHHS (eaepanbHOM
o0Opa3oBaTeIbHOM NPOrpaMMbl CpPEIHEro oO0IIero o0pa3oBaHUs H3yYEHHUE MpeaMera
«XUMUS» OpPUEHTHPOBAHO TAKXKE HA pEIICHUE 3a7ad BOCIUTAHUS M COLHUAJIBLHOIO
pa3BUTHs OOydYaroIMXCs, HA (HOPMHUPOBAHHE Yy HHUX OOIIEHHTEIUIEKTYalbHBIX YMEHHIA,
YMEHHUI paludoHANIM3AIMU y4yeOHOro TpyAa U OOOOIIEHHBIX CIIOCOOOB JAESTENBHOCTH,
UMEIOIINX MEXKIUCIUIUIMHAPHBIN, HAAIPEAMETHBIN XapaKTep.

CocrapisronuMu - nipeMeTa  «XUMUS» HAa YpOBHE yrayOJNEHHOTO H3yYEHUS
ABJIAIOTCS yriayOn€HHbie Kypehl — «Opranuueckas xuMus» u «OO0Ias 1 HeopraHuveckas
xumusi». [lpu ompeneneHuu TOAXOIOB K OTOOpY M CTPYKTYPHOUM OpraHu3aiiuu
COJIEpKaHMsI ITUX KypPCOB B MIPOrpaMMe 10 XMMHH 32 OCHOBY MPUHATHI 1on0xeHuss @PI'OC
COO o paznnuusx 6a30BOro U YIIIyOJIEHHOTO YPOBHEH HM3yUeHHUs MpeMeTa.

OcHoBy conepxkanusi KypcoB «Oprannueckas xumus» u «OO01as 1 HeopraHudeckas
XUMUSD» COCTaBJISIET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHHUH, OTHOCSIIMXCS K
0a30BOMY YpOBHIO M3YYECHHS TpeIMeTa. JTa CHCTeMa 3HAHUU TMOJIy4aeT OIpeaesiEHHOe
TEOPETUYECKOE JOTOTHEHUE, TTO3BOJISIIONIEE OCO3HAHHO OCBOMUTH CYIECTBEHHO OOJIBIINN
00BEM (akTonormueckoro Mareprana. Tak, Ha yriyOoJEHHOM YPOBHE U3YUYCHHS MpeaMETa
oOecrieueHa BO3MOKHOCTh 3HAYHUTEIBHOTO YBEIWYEHUS 00BhEMa 3HAHUN O XUMHUYECKUX
AJIEMEHTaX ¥ CBOWMCTBaX WX COCIWHEHWA HA OCHOBE pACHIUPEHHUS W yriayOJaeHus
MpEACTAaBIECHUA O CTPOCHHM BEIIECTBA, XUMUYECKOM CBS3M M 3aKOHOMEPHOCTSX
MPOTEKAHMS PEaKIMil, pacCMaTPUBAEMbIX C TOYKUA 3PEHUS XMMHYECKOM KHUHETUKU U
TepMOJUHAMUKU. M3ydyeHue mnepuoanueckoro 3akoHa U llepmogmueckod cuctembl
XUMUYECKUX JJIEMEHTOB 0Oa3upyeTrcsi Ha COBPEMEHHBIX KBAaHTOBOMEXaHUUYECKUX
MPEACTABICHUAX O CTPOCHHHM aToMa. XHMMHUYECKAsl CBSI3b OOBSCHSETCS C TOYKU 3PEHUS
SHEPreTUYECKUX HM3MEHEHUN mnpu €€ oO0pa3oBaHUU MU Pa3pylICHUHU, a TAKXKE C TOUYKHU
3peHHsT MeXaHu3MOB €€ oOpazoBaHus. M3yueHwe THUIOB peakUUil JAOMOJIHSAETCS
dbopMupoBaHUEM MPEJCTABICHUNA 00 3IEKTPOXMMHUYECKUX Mpolleccax U BJIEKTPOIU3e



pacIuiaBoB M PAacTBOPOB BELIECTB. B Kypce OpraHMYEeCKOW XUMHUHU MpPH PACCMOTPEHHH
PEaKIIMOHHON CIMOCOOHOCTU COEIUHEHUH yhaenseTcss 0coboe BHUMaHHE BOmpocaMm o0
ANEKTPOHHBIX 3(QeKTax, 0 B3aMMHOM BIHMSHHUM aTOMOB B MOJIEKYJaX M MEXaHU3Max
pEaKLUN.

Oco0oe 3HaueHue MMEeeT TO, YTO Ha COJAEpP)KaHHWE KYpPCOB XUMHH YIIIYOJIEHHOIO
YPOBHSI W3Y4Y€HHUS [Jis KJIAcCOB ompenenéHHoro mnpoduis (rJiaBHBIM 00pa3oM Ha HX
CTPYKTYpPY M XapakTep AOIMOJHEHHM K OOIIeil cucTeMe MPeaMETHBIX 3HaHUW) OKa3bIBAIOT
BIUSIHUE CMEXHblEe NpeaMeThl. Tak, Hampumep, B COAEp’KaHWU MpeaMeTa Ui KJIacCoB
XUMHKO-(pU3nuecKkoro npoduiis OonplIoe 3HauY€HHE OYIyT MMETh DJIEMEHThl Yy4eOHOIo
Martepuaia 1no oomei xumuu. [lpu u3ydyeHuu npeamera B JaHHOM CIIy4ae aKUEHT OyJeT
clellaH Ha OOUIHOCTh METOJIOB IMO3HAHMS, OOLUIHOCTh 3aKOHOB M TEOpUH B XMMHHU U B
¢u3nKe: aTOMHO-MOJIEKYJsIpHass Teopusi (MOJIEKyJsipHass Teopuss B (DU3UKE), 3aKOHBI
COXpAaHEHHS] MacChl U YHEPTUH, 3aKOHBI TEPMOJIMHAMUKH, JIEKTPOJIN3a, MPEACTABICHUS O
CTPOECHMH BEUIECTB U JIPYTOE.

B To e Bpems B coaep)KaHUU MpeaMeTa g KJIACCOB XMMHUKO-OMOIOTHYECKOTO
npoduiiss OoNbIIMK yAeNbHbIM Bec OylneT MMETh OpraHuuyeckas xumus. B sTtom ciydae
IPEIOCTaBISIETCS BO3MOXKHOCTh JJisi O0see 0OCTOATENbHOTO PACCMOTPEHHSI XUMUYECKON
OpraHu3allid KIJIETKH Kak OWOJIOTMYECKOM CHCTeMbl, B COCTaB KOTOPOWM BXOMST, K
npuUMepy, TaKUe CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUJbI, O€JIKW, YIJIEBOJBI,
HYKJIEMHOBBIE KHUCIOTBI H Jpyrue. [Ipm 3ToM 3HaHHS O COCTaBEé M CBOWCTBAx
npe/iCTaBUTENIE OCHOBHBIX KJIACCOB OPTaHMYECKHX BEIIECTB CIIy)aT OCHOBOW JJIst
U3YYEHHsI CYITHOCTH MPOIECCOB (POTOCUHTE3A, JIbIXaHUs, MUIEBAPEHUSI.

B ntane dhopmupoBaHus OCHOB HAyYHOTO MUPOBO33PEHHUSI, OCBOCHHS OOIIEHAYYHBIX
METOAOB TMO3HAHUSI U ONbITA MPAKTUYECKOTrO MPUMEHEHUS HAYYHBIX 3HAHUN W3Yy4YCHHE
npeaMera «XUMHUsS» Ha YrIIyOJIEHHOM YpPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBS3AX C
y4eOHBIMH TpEAMETaMH, BXOASIIMMH B COCTaB MpeIMETHBIX obOsactelr «EcTtecTBeHHO-
Hay4yHbIe peaMeThl», «MaTtemaTrka u nHbopMaThKa» U «Pycckuii S3bIK U TUTEpATypay.

[Tpu u3ydyennn yyebHOro mpeamera «XuUMUs» Ha yriayOJIEHHOM YpPOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOTO M CpeaHero oOmiero obpa3oBaHus (Ha 06a30BOM ypoBHE), 3agadcit
NIEPBOCTENIEHHON 3HAYMMOCTH SIBIISIETCS] (DOPMUPOBAHUE OCHOB HAYKH XUMHH KaK 00J1acTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOW IEATEIbHOCTU YEJIIOBEKAa M OJHOIO W3
KOMIIOHCHTOB MHUPOBOHM KYJIbTYyphl. Pemienue sToit 3amaun Ha yriayoJIéHHOM YpOBHE
M3YUYEHHUs IpeIMeTa IPEeANoiaraeT pealn3aluio TaKux Heyeu, Kak:

e (opMupoBaHHME  TPEICTaBICHUNH: O  MaTepUaJbHOM  €JUHCTBE  MHpa,
3aKOHOMEPHOCTSX M TI03HABAEMOCTH SIBICHHI IPUPOJBI, O MECT€ XHMHH B
CUCTEME E€CTECTBEHHBIX HAayK M €€ Beaylleill posin B 00ECIEYEHUH YCTOWUYHUBOIO
pa3BUTHUS YEJIOBEUECTBA: B PEUICHUH MPOOIEM IKOJIOTUIECKOM, SIHEPreTHUECKON U
NUILEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHMHM HOBBIX MaTE€pHAaJOB,
HOBBIX HUCTOYHHUKOB SHEPIUH, B o0ecrieueHun PaLMOHAIIEHOTO
IPUPOJOTIONB30BaHMs, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOLICH KyIbTyphI
YeJI0BEKa, a TaKKe OHKOJIOIMYECKM OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY
30POBBIO U IPUPOJHOM CpELE;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIIUX B OCHOBE XUMHUUYECKOW COCTaBIISIIOLICH
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MUpa: (yHAaAMEHTaJbHbIX MOHSATUN, 3aKOHOB U
TEOpUN XUMUH, COBPEMEHHBIX IPEJICTABICHUA O CTPOCHHM BEIIECTBA HAa Pa3HBIX
YPOBHSIX —  aTOMHOM, HOHHO-MOJIEKYJIIPHOM,  HAJMOJIEKYJISIPHOM, O
TEPMOJAMHAMUYECKUX M  KHUHETHYECKUX  3aKOHOMEPHOCTSAX  MPOTEKaHUs



XUMHYECKUX PEaKLHi, 0 XMMHUYECKOM DPABHOBECHH, PACTBOPAX U JAMCIEPCHBIX
cucTemax, 00 OOIMX HAyYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;
dbopmupoBaHue y OOy4YarOUIUXCS OCO3HAHHOTO MOHUMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHUYECKUX 3HAHUU 151 OOBSCHEHHUS KIIOYEBBIX UACH M mpobiiem
COBPEMEHHOW XUMUHU, I OOBSICHEHUSI U MPOTHO3UPOBAHMS SIBJICHUH, UMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOIO PELICHHUs MpOoOJIEM, CBSI3AHHBIX C
XUMHUEH, MPOTHO3UPOBAHMS, AHAIM3A U OLEHKU C NO3ULIUH SKOJIOTMYECKOU
0e30MacHOCTH MOCJENCTBUM OBITOBOM U MPOU3BOJACTBEHHOW JI€ATEIBHOCTH
YeJIOBEKa, CBSA3aHHOM C XUMHUYECKMM THPOU3BOJCTBOM, HCIIONB30BAHUEM H
nepepaboTKOM BEIIECTB;

yriayOJjeHue MpejcTaBiIeHU O HayYHBIX METOJIaX MO3HAaHUS, HEOOXOAUMbIX IS
NpUOOpETeHHUs] YMEHUN OPUEHTUPOBATHCS B MHPE BEIIECTB U OOBICHEHHUS
XUMHYECKUX SIBJICHUH, MMEIOUMX MECTO B TMpPHUPOAE, B MPAKTUUYECKOU
JEeSITEIbHOCTU U TOBCEAHEBHOM JKU3HU.

B nnane peanu3anuu nepBOOYEPEHBIX BOCHHUTATENbHBIX M Pa3BUBAIOMIMX (DYHKIIHI
LIEJIOCTHOM CHUCTEMBI CPEHEro 00111ero 00pa3oBaHus MPHU U3YUEHUH MpeamMeTa « XUMUsD»
Ha yriayOJaEHHOM ypoBHE OCOOYIO aKTyaJlbHOCTh MPUOOPETAIOT TaKUe eI U 3a/1ayd,

KakK:

BOCITUTaHHE YOCKIAEHHOCTH B IMMO3HABAEMOCTH SIBJICHUN MPUPOIBI, YBAXKCHHUS K
IIPOIIECCY TBOPYECTBA B 00JACTH TCOPETUUCCKUX W MPHUKIIATHBIX UCCIEOBAHUM B
XUMUH, (POpMHpPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIIMHM K OOYUYECHHIO U IMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS 00IIIEUETTOBEYECKUX IIEHHOCTEH;
pa3BUTHE TI03HABATEJILHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPUYECKHUX
criocoOHOCTe o0ydJaronuxcs, GOPMUPOBAHUE Y HUX CO3HATEILHOT'O OTHOIIICHUS
K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPAa30BAaHUIO KaK YCJIOBHUIO YCIEITHOM
npodeccuoHaabHOM U OOIIECTBEHHOM  JICSITEIBHOCTH,  OTBETCTBEHHOIO
OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U ITOTPEOHOCTH B 3I0POBOM 00pase KU3HU;
dbopMupoBaHUE YMEHHI W HAaBBIKOB Pa3yMHOI'O MPHUPOJIONOIB30BAHUS, PA3BUTHE
AKOJIOTUYECKON  KYJIbTYpHl, TPUOOPETCHHUE OIbITa OOIIECTBEHHO-TOJIC3HOU
SKOJIOTHYECKOU NEATEIILHOCTH.

OO6miee 4yrciio YacoB, MPEAYCMOTPEHHBIX JJISl M3yUEHUs XUMHUH Ha YIIIYOJICHHOM ypOBHE
cpeaHero obmiero oopasoBanus, coctariseT 204 gyacos: B 10 kmacce — 102 ygaca (3 gaca B
Heneno), B 11 kinacce — 102 yaca (3 yaca B Hezelno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeUHEHUAX. TUNbl ruOpuaAn3alul aTOMHBIXOpOUTaeil yrieposa.
Mexanu3zMbl  00pa3oBaHUs KOBaJEHTHOM cCBsi3M (OOMEHHBIH U JIOHOPHO-
aKkuenTopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTalield, G- U T-CBS3M.
OnunapHas, nBOMHAsE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranudeckux BemectB. [loHsTue o cBOOOJHOM pajukane, Hykieopuiae Hu
anexkTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHEHUN. MonekynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckeneTtHas. M3omepus. Bunbimzomepuu: CTpYKTypHasl, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYecKUX BemiecTB. [loHATHe o
dbynkmonanbpHoOM rpymme. ['omomnorus. ['omonoruyeckue psiasl. CuctemaTudeckas
HOMeHKiarypa oprannueckux coenuHeHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KIaccUUKAIUs OpraHUYecKux peakiui. OKUCITUTEITBHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPIraHUYECKOW XUMHUH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HX MPEBPAILCHHI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKUX BEIIECTB W MaTepHajaMd Ha HUX
OCHOBE, OIIBITBI IO IPEBPAIIECHUI0 OPraHUYECKUX BEUIECCTB IIPU HArpeBaHUU
(mnaBneHue, OOYyIIMBAaHME W TOpPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEKy
OpPraHNYEeCKUX BEIIECTB.

Yriaesoaopoasl.

Anxanbl. ['omonmornueckuii psij ankaHoB, 001masi popmMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DU3MUECKHE CBOMCTBA
AJIKAHOB.

XHAMHUYECKAE CBOMCTBA QJIKAHOB: PEAKLUHMM 3aMEIICHUSA, H30MEPU3aLuH,
NETUIPUPOBAHMS, LIUKIW3ALNH, IUPOJIU3a, KPEKUHra, ropenus. lIpeacrasnenue o
MEXaHN3M€E PEAKIMI PAJUKAIBHOIO 3aMEILCHMUS.

Haxoxnenue B mpupozae. CriocoObl MOTy4YEHUsI U IPUMEHEHUE AJIKAHOB.



Huknoankanel. OOmwas ¢popmyna, HOMEHKIATypa U uzoMepus. OCoOEHHOCTH
CTPOCHHMS M XUMHUYECKUX CBOMCTB MamblX (IIUKIOMpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonoruyeckuii psii ajkeHoB, 001Ias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl —alKeHOB, SP-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzoMmepus. Du3nyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHHUS, 3aMEICHUS B O-TIOJIOKEHUE
Opu JABOMHOM CBS3W, MojdUMepu3auu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOWHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsKEHHbBIE, U30JIUPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOMCTB
CONPSKEHHBIX  JTUCHOB, 1,2- m 1,4-npucoenunenne. Ilonumepusanms
conpsKEHHBIX TUeHOB. CrocOObI MOTyUYeHHS U TPUMEHECHHE aJIKaIMEHOB.

Ankunbl. ['OMoornueckuii psii aTkKMHOB, 0011ast hopmysia, HOMEHKIIATypa U
u3oMepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI aJIKHHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKUHOB.
XUMHUYECKHE  CBOMCTBA:  pEaKkIMu  NPUCOCAWHEHUS,  JUMEpU3alMd U
TPUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA AIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIE peaklMK Ha TPOHYIO CBsA3b. CrOCOObI MOTydYeHUs
Y IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue YrieBoHopoAnl (apeHbl). ['oMONOrnyeckuil psii apeHoB,
oOmrast opmyrna, HOMEHKIATypa U U30MepHusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH3o0yla. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIIE€BOJOPOJHOM pAJMKAJIE, PEAaKIUU NPUCOCIUHEHUS, OKHCIEHHUE TOMOJIOTOB
O0enzona. IlpeacraBiaeHue o0 OpPHEHTUPYIOIIEM JEUCTBUU 3aMECTUTENEH B
OCH30JIbBHOM KOJIbIIE Ha TMpUMEpe AaIKUIBHBIX PpPaTUKaIOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOM, aMWHO- W HHUTPOTPYIIBI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMHYECKUX CBOMCTB cTupona. [lomumepusarus ctupona. CrocoObl MONTyYeHUS U
MIPUMEHEHUE apOMAaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennsiii yrons u mpoayKkTel ero nepepadotrku. CrocoObl nepepaboTku HePTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHUM, KATAIUTHYECKUW), pUPOPMHHT, MUPOJIU3.
[TponykTel mepepaboTku HEPTH, KX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXY pa3IMYHBIMU KJIACCaAMU YTIIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOrEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMElIeHUs TajoreHa Ha THUAPOKCOrPYyIIly, HUTPOTrPYIIY, I[MAHOTPYIIILY,
aMmuHoOrpymnmy. JleiicTBue Ha TrajJOoreHnporu3BOAHBIE BOJHOTO M CIHMPTOBOIO
pactBopa mi€nouyn. B3anmopaelcTBUE NUraJOr€HAJIKAHOB C MarHUEM U I[UHKOM.
[lonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanue



raJlOreHNPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYCHHUSI BEIIECTB M HUX MPEBpAILCHUI:
n3yueHue (U3NYECKUX CBOWMCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuil  yriieBOJOPOJOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpPOMHON WU
HMOJHOW BOJBI, pPacTBOpa IMEepMaHTaHaTa Kajus, B3aUMOJICUCTBUE alleTUJIEHA C
aMMUayHbIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoja W BOJOPOJa B OpPraHWYECKUX BEIIECTBaX, IOJydeHUE HITHICHA U
M3YUYEHUE €ro CBOMCTB, O3HaKOMJIeHHE C KoyuekiusMu «HedTb» u «Yromby», ¢
oOpa3liaMud  IUIACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
yIIE€BOJIOPOJIOB Y TaJIOTEHIIPOU3BOIHBIX YTJIEBOIOPOIOB.

Kucaopoaconepskaniue opranudeckKue coeJHHEHUS.

[Ipenensubie ogHOaTOMHBIE cnupThl. CTpoeHHE MOJIeKyl (Ha mpuUMepe
MEeTaHoja M JTaHoja). ['oMosjoruueckui psjg, obmas dopmyna, H30MepuUs,
HOMEHKJIaTypa u  kiaccudukarus. Dusnueckue CBOWCTBA  MPEETbHBIX
OJIHOATOMHBIX CHUPTOB. BoOIOpoIHBIE CBSI3M MEXIAYy MOJIEKyJIaMH CIHUPTOB.
XUMHUYECKHE CBOWCTBA: pEaKIMu 3aMCIICHMs, JerujpaTaiid, OKHCIICHHUS,
B3aUMOJICCTBHE C  OpPraHWYECKMMH W  HEOPraHMYECKUMM  KHUCJIOTaMH.
KauecTBeHHast peakiusi Ha OJJHOATOMHBIC CIIUPTHI. JlelicTBHE ATaHONIa U METaHOJa
Ha opraHu3Mm uenoBeka. CrmocoObl MOTYyYEeHHS] W TNPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3UUECKUX U
XUMUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKOJNb U TIULEpUH. DU3NUECKUE HU
XUMUYECKHE CBOWCTBA: pEaKUUU 3aMEILICHHS, B3aUMOJEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMHU KHUCJIOTaMHU, KA4YECTBEHHAs pEaKklusi Ha MHOTOaTOMHBIE
cupthl. [lpencraBnenne o MexaHHW3ME pPEAKIUN HYKICO(DHUIBHOTO 3aMEIICHHS.
HleiictBue Ha opranuzM denoBeka. CrmocoObl TOJNY4YeHHS] W TMPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O6enzonbHOTO simpa. Pusmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XUMUUYECKHX
cBoiicTB (enona. KayectBeHHwie peakiuu Ha QeHon. TokcuyHOCTh (heHona.
CrniocoObl onydenus u npumenenue penona. denondopmanbaeruanas cMoma.

KapOoHunbHbIE COETMHEHUS — alIbJIETHIBI M KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIbHON TPYNIbl. ['OMOIOTHYECKHe PsAbl albJETHI0B U KETOHOB, OO0IIas
dbopmymna, m3omepusi U HOMEHKIaTypa. Du3ndeckne CBOWCTBA aTbJACTUIOB U
KEeTOHOB. XMMHUYECKHE CBOMCTBAa  albJETHJIOB U  KETOHOB:  PEaKIUU
npucoeguHeHus. OKUCIEHUE aabIeru0B, KAYECTBEHHbIE PEAKIIMU Ha albJACTHIbI.
Cnoco0bl NoJy4eHus: ¥ MPUMEHEHUE albJAETUA0B U KETOHOB.

OIHOOCHOBHBIC MpeIeTbHBIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCOT. M30Mepus u HoMeHkIaTypa. duznueckue cBoicTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKyJIaMH KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIC CBOWCTBA,



peakuus HTepuUKalLMU, PEaKIUH C YYacTHEM YIJIEBOJAOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbMHOM KUCHOTHI. IloHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3pupax. MHorooOpa3ue xkapOOHOBBIX KHUCIOT.
OCcOOEHHOCTH CBOMCTB HENpPEIENbHBIX U apOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHUCIJIOT: CT€apUHOBas, MaJIbMUTHHOBAs, OJICMHOBAs, JUHOJIEBAs,
JIUHONIeH08as KUCIIOThL. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['oMonoruueckuit psia, obmwas dopmyrna, HU30MEpUs U
HOMEHKJIaTtypa. Pu3nyeckne M XUMHYECKHE CBOWCTBA: THUIPOJWA3 B KHUCIOW M
LIEIIOYHOU CpeEE.

Kupsi. Ctpoenue, puznueckrue U XUMUYECKHE CBOMCTBA )KUPOB: THAPOJIU3 B
KUCTION U 11esiouHoi cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COAEPKAIIMX OCTATKH
HEMpeeIbHBIX KUPHBIX KUCTOT. JKUPHI B MPUPOJIE.

MpbL14 Kak cOJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

O61mas xapakrepuctuka yriaeBojaoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
U mojucaxapuibsl). MoHoOcaxapuIbl: TJIOKO3a, (pykTo3a, rajiakToza, pubdo3a,
ne3zokcupu6o3a. dusnyeckue CBOMCTBA M HaxokiaeHHe B npupoge. dorocunres.
XVMMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMH C YYaCTHEM CIHUPTOBBIX U allbJIETUAHON
rpynn, CIOUPTOBOE W MOJOYHOKHUCIOE OpokeHue. I[lpumeHeHue TrioKo3bl, €€
3HAUEHUE B KU3HENEATEIbHOCTH Oopranu3Ma. Jlucaxapuasl: caxaposa, MajabTo3a M
nakro3a. BoccTtanaBiuBarolye U HEBOCCTAHABIMBAIOLIME AUcCaxapuabl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupoae u npumeHnenue. [lonucaxapuabsl: kpaxmai,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYJ Kpaxmana, TJIMKOT€Ha U
neunono3el.  dusnueckue CBOKCTBA KpaxMmajia W LEJUII0JIO3bl. XHMHUYECKHE
CBOMCTBa Kpaxmajia: THMApPOJIU3, KAa4eCTBEHHAs peaklUHs C HOJOM. XHUMHUYECKHE
CBOICTBA LIEJUTIOJIO3BI: TUIAPOIU3, MoidydeHue 3(pupoB nemtono3sl. [lonarue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAJIbHBIE METOAbl HM3YYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJAE, B3aUMOJEHCTBHE 3TAHOJIa C HATPHUEM,
OKHUCJIEHHUE STUJIOBOTO CIHMPTa B AJIbJIETU]l HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJIEHHE 3TWJIOBOTO CIHPTA AUXPOMATOM Kajius (BO3MOKHO HCIOJIb30BAaHHE
BHUJIECOMATEPUATIOB), KAYECTBEHHBIE pPEAKIMH Ha albJIeruibl (C TUIAPOKCUIOM
muammuHcepebpa(l) u  rugpokcumom  Mmenu(ll)), peakmus rauMnepuHa €
ruapokcuaom Menu(ll), xumuyeckue cBOICTBA pacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIOKO3bl ¢ ruapokcuaom meau(ll), B3aumoneiictBue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/iady 1Mo TemMaMm «CHupThl U
denonby, «KapooHoBbie KUCTOTHI. CIOXKHBIE dPUPHD).

A3oTcoaep:kaniue OpraHu4ecKue coeJMHeHusl.

AMUHBI — OpraHWYeCcKHe MPOU3BOAHBIE amMMuaka. Kimaccudukarus aMuHOB:
amudaTHdecKue ¢ apOMATHUYECKHE, TEePBUYHBIC, BTOPHYHBIE W TPETHYHBIC.
Crtpoenue monekyin, obmas (Gopmyna, u3omMepus, HOMEHKIATypa U (PU3UUYECKHE
cBoMcTBa. XUMHUYECKOE CBOMCTBA anu(aTUUECKUX aMUHOB: OCHOBHbBIC CBOMCTBA,



AJIKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHUHOB C A30TUCTOW KHCIIOTOM.
Counu aIKunaMMOHUA.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHuiauHa. B3anMHOE BIMsIHUE TPYIIN aTOMOB B MoOJieKysie aHwinHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWiuHA. KadecTBeHHBIe peakiuu Ha aHUIUH. CrocoObl
MOJTyYCHUSI u MIPUMEHEHHE anudaTuIecKux aMUHOB.
[TonyueHneaHMITMHAU3ZHUTPOOCH30JIA.

AmvunokucnoTel. Homenknatypa u uzomepusi.OTienbHbIe NPECTaBUTENH Ol
AMUHOKHCJIOT:  TJIMIUMH, adaHuH. @Ousnueckue CBOHWCTBA  aMUHOKHUCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKUCIOT Kak aM(OTEepHBIX  OpraHMYeCKUX
COCIMHEHUN, peakius TMOJUKOHJEHCAINN, OOpa3oBaHUE TENTUIHON CBS3H.
buonorndeckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIETITHUIOB.

benku kak mpupomnHsie monumephl. I[lepBuuHasi, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JACHATypalus,
KaueCTBEHHBIC PEaKIUKi Ha OCJIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
pacTBopeHue OENIKOB B BOJE, JeHATypaiusi OEIKOB MPU HArpeBaHWH, I[BETHHIC
peakiuu Ha O€JKW, peIIeHHE OHKCICPUMEHTAIBHBIX 33aJad 10 TeMaM
«A3oTcoaepkaiye OpraHWYEeCKHUE  COCIUHCHHS» | «PacniozHaBanue
OpPTraHUYECKUX COCTUHCHHIN.

BricokomoJieKyJIIpHBbIE COeIMHEHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

[TonumepHbie Matepuanbl. I[lmactmacchl (MOJUATUIIEH, MOJHUIPOIUIIEH,
NOJIMBUHWIXJIOPU,  TMOJHCTUPOJ, TMOJUMETUIMETAKPUIAT, TMOJUKApOOHATHI,
noJim3TUIICHTepeTanaT). Y Tunuzaius u nepepadoTKa IiacTUKa.

DnacToMepsl: HaTypaJbHBIN KayuyK, CUHTETUYECKHE Kay4yKH
(6yTamrueHoBBIN, XJIOPOIPEHOBBIN, H30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIlPOH U JIaBCaH).

[Tonumepsl CHEUUATIBHOTO Ha3HAYeHUs (Tepmmon, KeBJap,
AIIEKTPOIPOBOIAIIME TTOTMMEPHI, OMOpa3iaraeMble TTOJTUMEPHI).

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
03HAKOMJICHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
KaydyyKOB, pEIIEHUE HSKCIEPUMEHTAIBHBIX 3alad 1o TeMe «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOH).

Pacuérnbie 3anaum.

Haxoxxnenue MonekynsspHOH (QOpMYyNBl OPraHWMYECKOrO0 COCIWHEHHS TI0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXICHUE
MOJEKYISIpHOM (OpMYJIbl OPraHUYECKOrOo COEAUMHEHUs 10 wmacce (00BEMY)
MPOAYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB



peaKkluud W/WIM HCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYyIIbl
OpraHMYeCKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CHOCOOOB
[IOJIy4YE€HUsA, OIPEHEICHUE MOJH BBIXOJA MPOAYKTa PEAKLUU OT TECOPETUYECKHU
BO3MOXKHOT'0.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 kmacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHME KaK OOUIUMX ECTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO61Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, rUnoTesa,
TEOpHUs, 3aKOH, aHajIu3, CHUHTE3, Kiaccudukaius, HaOIOJEeHUE, H3MEpEeHue,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIUPOBAHMUE.

®uszuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYIa,
HSHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, (U3MYECKUE BEIUYMHBI, €IUHUIBI H3MEPEHUs, CKOPOCTb, JHEPIHs,
Mmacca.

buonorusi: kierka, opraHusM, S3KOCHUCTEeMa, Owocdepa, MeTadboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOoTpOdHBIH THUI NUTaHUs, OpOKEHHE,
doTtocuHTE3, JbIXaHUE, OEJKW, YIJIEBOAbL, KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpa¢usi: none3Hple HCKONIAEMbI€, TOILIIUBO.

TexHomorus: MNUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO IIUTaHUI,
MOIOIIHE CPELCTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sziep. XuMU4yeckui sneMmeHT. M3otonsl. CtpoeHue
ANEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBBIC UWCJA. DHEPreTHUUECKHE YPOBHU U
noaypoBHH. ATOMHBIE opOuTanu. Kinaccubukanus XuMudecKux 31eMeHTOB (S-, -,
d-, f-omements). PacmpeneneHue 3IEKTPOHOB 1O  ATOMHBIMOPOHTAISIM.
DNeKTpOHHBIE KOH(MUTYpAllMH aTOMOB JIEMEHTOB MEPBOTO—4E€TBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHHH, JIEKTPOHHBIE KOH(DHUTYypaluu HOHOB.
DNEeKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuit 3akoH u Ilepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
J.. MenneneeBa. CBsA3b MEPUOJUYECKOr0 3aKoHAa U Ilepuoanueckoi CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOPHUEM  CTPOEHHS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO Trpynnam ¢ MepuojaMm. 3JHayeHUe
nepuoauueckoro 3akona /[.M1. Menneneena.

Xumuyeckas CBsSI3b. BuAbl XMMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHAS,
MeTainyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOM CBsi3U: OOMEHHBIN U
JOHOPHO-AKLENTOPHBINA. DHEPrus U JyinuHa cBs3u. [[0IIpHOCTh, HANPABIEHHOCTD U



HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHele cBs3u. BopopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOICUCTBYS.

BaneHTHOCTP ¥ BaJEHTHBIE BO3MOXXHOCTH AaTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUM
AJIEMEHTOB BTOPOTO MIEPUOAA).

[IpencraBneHre 0 KOMIUIEKCHBIX cOeNMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUH.
IToHATHE 0 KOOPAMHALIMOHHON XUMUMU.

BemiectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUsSA.  THIIbI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsaTue o nucnepcHbix cucremax. MctuHHble pacTBOphl. IIpeacraBienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIUM PACTBOPOB:
MaccoBas J0Jisl BEIIECTBAa B PACTBOpPE, MOJISIpHAsA KOHILIEHTpauus. HacblllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTb. KpHcTamioruaparsl.

Knaccuduxaiys u HOMEHKIaTypa HEOPraHUUECKUX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTAEIbHBIX MPEICTABUTEIICH HEOPraHUUYECKUX BEIIECTB.

Knaccuduxanuys XuMUYECKUX peakivii B HEOPraHUYECKOW M OpPraHU4YeCKOu
XUMUM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U IPEBpaAILCHUS
SHEPIUM MPH XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoxuMHYeCKUE ypaBHEHUS.

CKOpOCTh XMMHUYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3INYHbIX (PAaKTOPOB.
['omoreHHbIe 1 reTeporeHHble peakiuu. Karanus u katanm3aTopsl.

OO6patumMble U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecHS. DaKTOphI, BIUSIOMIME HA MOJOKEHHE XUMHUUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABICHUE U KOHLEHTPALUH BEIIECTB, YYACTBYIOLIIUX B
peakuuu. [Ipunmun JlelllaTenbe.

Onextponutuyeckas auccouuanus. CuiibHble H  cla0ble  3JIEKTPOJIUTHI.
Crenenp gucconumanuu. Cpena BOJHBIX pacTBOPOB: KHUCJIOTHAsl, HEWTpasbHasl,
nienouHasi. Bomopoauneiii mokazarens (PH) pactBopa. I'maponus coseit. Peakuuu
MOHHOTO OOMEHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHbIE ~ peakuuu.  CTeneHb  OKUCIICHUS.
Okucnutenb U BOCCTAaHOBHUTENb. IIpolecchl OKUCIEHHS W BOCCTAHOBIICHHS.
Baxueiiime OKHCIUTEIM U BOCCTAaHOBUTEIW. MeETO] SJIEKTPOHHOIO OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
pa3oKEHUE MEPOKCHAA BOJIOpPOAA B TMPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAJTIMYECKUX PEIIETOK, TPOBEACHUE pPEeaKMii HOHHOTO 0OMEHA, OIpeeeHue
Cpelbl pacTBOPOB C MOMOIIBID HHIWKATOPOB, M3YYEHUE BIUSHUSA Pa3IHYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOM pEaKIUuu H TOJIOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

Heopranunyeckasi Xummusi.

[Tonoxenne HemeraimioB B llepuogumueckol cucremMe XUMHUYECKHUX
sanementoB /.M. MenneneeBa 1 0COOEHHOCTH CTPOCHUS UX aTOMOB. Du3nuecKue



CBOMCTBA HEMETAIJIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bonopon. Ilonmydyenue, ¢gusnueckue M XMMHUYECKHUE CBOMCTBA: PEAKIUU C
METaJylaMd W HEMETaJUIaMU, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ MAPUIBL
TormnuBHBIE 3JIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, crnocoObl MoJydeHus, (HU3UYECKUE U
XUMUYECKHE CBOMCTBA. ['amoreHoBoopoabl. Baxuelme KucIopoacoaepKaiime
COCeIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajoreHoB. [[puymMeHeHne rajJoreHoB U UX COSTMHEHU M.

Kucnopoa, o3on. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TMOJYYEHUS
kucioposa. duznueckue U XMMUYECKHE CBOMCTBA W MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MOJNy4eHUs, (uznueckue u
xumuyeckue cBorctBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepuuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOWCTB
cepHoil kucnoThl. [IpumeHenune cepol U €€ coeTMHEHUH.

Azor. Haxoxaenue B mpupoae, CrmocoObl MONy4YeHHs, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHUAK, HUTPUAbI. OKCUIBI a30Ta. A30TUCTas M a30THAas
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €r0 COSIMHCHHMN. A30THBIC YI0OpECHHUS.

®ochop. Haxoxnenue B mpupoje, CHOcOObl MONY4YeHHs, (PU3NYECKHUE U
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl ¢ocdopa, docdopHas
kucinora u e€ conu. Ilpumenenme ¢ocdopa u ero coenunenuit. DochopHbie
yI00peHUs.

VYrinepon, HaxoxkAeHHE B Npupone. AJIIOTPONHBIE  MOIUGUKAIIH.
dusnyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTHIX BEIECTB, OOpPa30BaHHBIX
yriepoaom. Oxcuna yraepona(ll), okeua yrimepoma(lV), yrompHas kuciora u eé
Colii. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, OOPAa30BAHHBIX YTIIEPOJIOM, U €T0
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MONydeHUs, (PU3NYECKHE |
xumuyeckue cpoiicTBa. Oxcun kpemuus(lV), xkpeMHHeBasi KUCIOTAa, CUIIUKATHI.
[Ipumenenue kpeMHus U ero coequHeHuil. CTeKIo, ero nNojy4eHue, BUbl CTEKIA.

[Tonoxenne mMetaiuioB B Ilepuoanueckor cucteMe XUMUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OoOmiue
¢usnueckre cBOMCTBa MeTaIoB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CnuiaBbl METALIIOB.

DNEeKTPOXUMUYECKUN psifil HanmpspkeHuid MeTtawioB. OOmme  crnocoObl
MOJTyYEHHUS METaJJIOB: TUAPOMETAILTYPIrUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3un MmetamioB. CrnocoObl 3alIUTHI OT
KOpPPO3UH.



O6mass xapakrepuctuka metamwioB |A-rpynnsl [lepuoanueckoit cuUCTEMBI
XUMUYECKUX JJieMeHTOB. Hatpuii u kamuii: mnonydeHue, ¢uU3MUYECKUE U
XUMHYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHUI.

O6mas xapakrepuctuka MeramioB |lIA-rpynmer Ilepronuyeckoil cucTemsl
XUMUYECKUX DJJIEMEHTOB. Maruuii M KaiblUi: TmoJydeHue, QPU3NYEeCKue u
XUMHYECKUE CBOMCTBA, NPUMEHEHHE NPOCTHIX BEUIECTB M HX COEJUHEHUH.
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHUIN: TTONTy4eHHe, (PU3NUECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTOTO BEIECTBA M €ro coeAuHeHuil. AMQOTepHble CBOMCTBA OKCHAA H
TUAPOKCUJIA ATIOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHHSL.

OO6mast xapakTepucTuka MeTaioB moOouHbix mnonarpynn (b-rpymnm)
[lepronnyeckoit CUCTEMbI XUMUYECKUX IJIEMEHTOB.

duznyeckue U XMMUYECKHE CBOWCTBA Xpoma U ero coeauHeHuil. OKcuabl u
ruapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKHUCJIMTENbHBIE CBOICTBA. [lonydueHne u nmpumMeHeHne Xxpoma.

duznyeckue W XMMHYECKHE CBOMCTBa MapraHiia M €ro COeAMHEHHIA.
Baxneiiine coequnenuss wmapranua(ll), wmapranna(lV), wmapranma(V1) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbBIE CBOMCTBA.

duznyeckue U XUMMUYECKHUE CBOMCTBA >Kejie3a U ero coearuHeHuit. OKCHpbl,
ruapokcuanl u conu xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €TO CIUIaBOB.

duznyeckue U XMMUYECKHe CBOMCTBA Meau U e€ coeauHeHuil. [lonyuenue u
NpUMEHEHHE MEeIH U €€ COSTMHEHHM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOICTBa OKCHJAa U THAPOKCUIA [IMHKA, THAPOKCOKOMILIIEKCHI ITMHKA. [I[puMenenue
[IMHKA U €T0 COEIUHEHU.

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
u3ydeHrue oO0pasllioB HEMETA/UIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KUCTIOPO/Ie, H3yYeHHE KOJUIeKIUU «MeTamibl U CIUIaBbD», B3aUMOJICHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETBHBIX METAJUIOB C BOJOWM (BO3MOYXKHO HCIOJIb30BAHHE
BHUJICOMATEPHUATIOB), B3aUMOJEHCTBUE LIMHKA M JKE€JI€3a C PacTBOPAMU KHUCIOT U
11€JI0YEH, KAYECTBEHHbIE PEAaKLIMA HA HEOPTraHWYECKUE aHUOHBI, KATHOH BOJOPOJA
YU KAaTHOHbl METAJJIOB, B3aUMOJEWCTBHE THJIPOKCHUAOB AIIOMHHHMS W LHHKA C
pacTBOpaMH KHCJIOT M ILEJI0YEH, peIIEHUE SKCIEPUMEHTAJIbHBIX 3a4a4 [0 TeEMaM
«[amorensl», «Cepa u e€ coeguMHEHUA», «A30T U (HOocPop U HX COCAMHEHUSN,
«MeTaJsl TJIaBHBIX MOATPYHIY, «MeTamibl MOOOYHBIX MOATPYII.

XUMHUSA U KU3Hb.

Ponp xumMuu B o0ecrieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAyyHbIX METOJAax II0O3HAHWA U METOAOJOTMU HAYYHOTO HCCIEAO0BAHMS.
Hay4Hble NpUHIUITEI OpraHUu3alud XUMHYECKOr0 POU3BOICTBA. [I[poMBIIITIEHHbIE
CHOCOOBI MONTYYEHHUS! BaKHEHIINX BEIIECTB (Ha MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIJIOThI, MeTaHoJa). [IpoMbIlIeHHbIE CITOCOOBI MOIYYEHHSI METANIOB U



CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH Cpelbl U €ro IMOCIEACTBHS.
Ponp xumuu B o0ecreueHnn YHEPreTuueckoil 0€30MacHOCTH.

XuMHUsL U 310pOBbE ueloBeKa. JlexkapcTBeHHble cpenctBa. [IpaBuna
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XuMuu B pa3BUTUHA MEAULIMHBI.

XUMUSI TIUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEeBbIe H00aBKU. Poib xumuu B
oOecreyeHuy NUIIeBoi 0€30MacCHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuiia
0e30MacHOr0 MCMOJb30BaHM MpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BAXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (I[EMEHT,
OCeTOH).

XuMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHBIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KE€pamuKa.
Marepuansl aiist 3nekTpoHuky. HanHotexHonoruu.

PacuétHrie 3agaun.

Pacuérel: Macchl BemiecTBa WM 00BEMA Ta30B MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIEeCTBA) MPOAYKTOB PEaKIMU, €CIU OJHO W3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKkiuu, €CIM OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONPEAEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTpAllMM BEUIECTBA B PAcTBOPE, JOJIM BbIXOJA MPOAYKTa PEAKUUUA OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOmed
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBISIETCS Yepe3 UCIOJIb30BaHUE KaK
o0IIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M TIOHSITHMA, MPUHATHIX B OTICIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mume ecTecCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUuUKaIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usnka: Marepus, MHUKPOMHD, MAKpPOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, HOH, U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHME BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusm, 3KOcUcTeMa, buocdepa, MeTabonu3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, TOJIE3HBIE MCKOMAEMBbIE, TOILIUBO,
peCypChl.

TexHomorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYprus, CTPOUTEIbHbIE
MaTepHUaibl, CEIbCKOXO35MUCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBIILIEHHOCTb,
dapmarieBTHUECKAS MIPOMBIIUIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HATMUME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMSI; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMeTa «XHUMHUS» OTpaxaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JeTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHOM M MPAKTHUYECKON J1€ITeNTbHOCTH
oOydaromuxcs B Mpoliecce peaan3aluud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THUYHBIX BUJIOB YI€OHOM €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTE€UYECTBEHHON XMMUM;

YBa)KEHUS K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUUECKOIO
MPUIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yIbTaT
JUIMTENbHBIX ~ HAaOMIOJICHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

UHTEpEeCa U II03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MHQOpMALUU O MEPEIOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE4ECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOr0 MIOBEICHHUS;



CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBAapHUILIEH C
MO3ULUNA HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS ILEHHOCTeH 370poBOro M 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NCUXUYECKOMY 3/I0POBbIO;

coOmoieHus mpaBuwil Oe30macHoro oOpalleHusi C BellecTBaMu B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOM AEATENbHOCTH;

NOHMMAaHUSI UEHHOCTH TMPaBWJI HWHIUBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrnoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BaTEbCKOM
JESTENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYyruxX BHJIAX
NEeSITEbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEUICHWHW NPaKTUYECKUX 3ajad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

UHTEepeca K MPaKTUUYECKOMY U3YUYEHHIO Mpodeccuil pa3auvyHoro pojia, B TOM
YHUCJIe HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISAM TpyAa U pe3yJibTaTaM TPYJIOBOW N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYalbHON TPaeKTOPUH
oOpa3zoBanus, Oyaymed mnpodeccuu M peaau3anui COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB H
noTpeOHOCTEeH 00IIIeCTBA;

6) 3K0J10rN4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH LEJIECOO0PA3HOro OTHOUIEHUS K MPHUPOJIE KaK HCTOYHHUKY
CYILLECTBOBAaHHUS KU3HU HA 3eMIIE;

INOHMMaHUS TJ00aJBHOIO XapakTepa SKOJIOIMYECKUX TMpoOIeM, BIUSHUS
SKOHOMMYECKUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHON CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCHOJb30BAHUS JOCTHKEHUM XUMHUU IS
pELIeHNs BOIIPOCOB PallMOHAIBHOTO MPUPOI0NO0JIb30BAHMS;

AKTUBHOIO HEOPUATHUA JCHUCTBHM, MNPUHOCIIIMX BpEl OKpPYKarOUIEH
NPUPOJTHON cpele, YMEHHs MPOTHO3UPOBATH HEOJIATOMPHUITHBIE KOJOTHYECKHE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX AEUCTBUI U IPEIOTBPAILATH HX;

HAJIM4YUs Pa3BUTOT0 3KOJOTMYECKOr0 MBIIIIEHUS, SKOJIOTMUYECKOW KYJIbTYpBHI,
OIbITa NEesATENbHOCTH HKOJIOTMYECKOM HaIlPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU



MPAKTUKE, CIOCOOHOCTH W YMCHHUS AaKTUBHO TPOTHUBOCTOSTH HJICOJIOTHH
xemo(poouwu;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyK{ U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHHUS CIEeNU(DUKA XUMUW KaK HayKH, OCO3HaHHA €€ PO B
(bOpMHUPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIINUICHHS, CO3JaHUHU IEJIOCTHOTO
MPEICTABICHUS 00 OKPY)KAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH TPOoOJIeM COXPaHCHHS
IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
IMUBUJIM3AMA: B €€ TyMaHUCTHYECKOW HANpaBJIICHHOCTH W BAaXXHOHW pOJM B
CO37aHMM HOBOW 0a3bl MaTepHUALHOW KYJbTYPHl, B PEIICHUU TJIOOAIBHBIX
npo0JieM yCTOWYUBOTO PAa3BUTHS YEJIOBEYCCTBA — CHIPHEBOHM, JYHEPTreTUUYECKOM,
IUIICBOW M SKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, O0CCIICYCHHUH
YCIIOBUH YCTICIITHOTO TPYJa M 3KOJOTHYECKH KOM(POPTHOH JKM3HU KaXKJOTO 4YjcHa
00I11eCTBa;

€CTCCTBCHHO-HAYYHOW TI'PaMOTHOCTH: TIOHUMaHUS CYIIHOCTH METOJOB
NO3HAHUS, WCIOJIB3YeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJb30BaTh
noJydaeMble 3HaHMS JIJIS aHaJIM3a U OOBSICHCHUS SBJICHUN OKpPYXAIOIIEro MUpa |
POUCXOAAIINX B HEM H3MEHEHUH, YMEHUS JiesiaTh 000CHOBAaHHBIC 3aKITIOYCHHS HA
OCHOBE HAyyHBIX (AKTOB ¥ UMEIOMIMXCS JaHHBIX C IEIbI0 TOXYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIhHO HCIIOJIB30BaTh XHUMHUYECKHE 3HAHHUS IS
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO, HCCIICIOBATEIILCKON A TEILHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENpPEephIBHOMY OOpa3oBaHUIO W
caMo00pa3oBaHUIO, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW IO XHMHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSAM TpyAa B Pa3audHbIX cdepax nmpodeccrnoHaaIbHON
JIeSITETHbHOCTH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJIbTaThl OCBOEHHUSI MPOrpaMMBbl [0 XMMUH HAa YpPOBHE
CpeIHero oo1ero o0pa3oBaHus BKIIOYAOT:

3HAYUMBbIE InI: dbopmupoBaHus MHPOBO33PECHUSA 00yJaroIuXxcst
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHSITHS, OTPaKArOIIHe
[IEJIOCTHOCTh HAyYHOW KApTHHBI MHUpa M CHEMUPUKY METOIOB TO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SABJICHUE,
MpoIece, CUCTeMa, HAYYHBIA (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopusi, UCCIe0OBaHUE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);



YHUBEpPCAJIbHbIE y4e€OHbIE JCHCTBUS (IMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COLIMAIIBHOM KOMIIETEHIIMHM 00YyYaroIUXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BATh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUA U YHUBEPCAJIbHbIE y4eOHbIE
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MeranpeaMeTHbple pe3yabTaTbl OTPaXKarOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4e€OHBIMM  TIO3HABATEJIbHBIMA, KOMMYHUKATHUBHBIMH U  PETYJIATHUBHBIMU
JNEUCTBUSAMU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a30BbIe JJOrHYecCKHe eHCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHMpPOBAaTH M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeNeNATh 1NN JACSATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JTOCTHXKEHUS, COOTHOCHUTh PE3YJIbTaThl ICSITEIBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh TPU OCBOCHUU 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHS:
BBIICJISITh XapaKTEpHbIC MPU3HAKKU TOHATHH M yCTaHABIMWBATh MX B3aHMOCBS3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE MTOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB M
SIBJICHUM;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KJiIacCU(PUKAIIMU BEIICCTB M
XUMHUYECKUX PEaKInii;

yCTaHABIIMBATh TMPUYMHHO-CIICICTBEHHBIE CBSA3UM MEXKAY H3yYaeMbIMH
SIBJICHUSIMH,

CTPOUTH JIOTMUECKHE pACCyXJIeHHUs (MHAYKTHBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpUBAEMBIX
SIBIICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

IPUMEHATH B IPOIECCe TO3HAHMS HCIOJb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIC) MOJIECIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢opMmysa, ypaBHEHHE XHUMHYECKOMN
peaKkIuu — IPH PEIICHHH Y4YeOHBIX IT03HABATEIBHBIX M IMPAKTUUYSCKUX 3a/1ad,
MIPUMEHSITh Ha3BaHHBIE MOJCIBHBIC MPEICTABICHUS IS BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB U3Y4aeMbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAaMHM METOJ0OB HAy4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKHX
peaKiuu;

(dbopMyITHPOBATH MEJIH U 33J1a91 HCCIICIOBAHMS, UCITOIh30BaTh ITOCTABICHHBIC
U CaMOCTOSITEILHO C(HOPMYJIHPOBAHHBIC BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS W OCHOBBI JIJIT (POPMHPOBAHMS THIIOTE3BI MO MPOBEPKE MPABMILHOCTH
BBICKA3bIBACMBIX CYXKICHUI;

BJIAJCTh HABBIKAMH CaMOCTOSTEIBHOTO IUIAHHPOBAHHWS M TIPOBEIACHUS
YYECHUUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 3a XOJIOM
mpoIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €r0o pe3ysbTaT, (popMyaupoBaTh



000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUYET O MPOJIETAHHON padoTe;

NpUOOpETaTh OMNBIT YYEHUYECKOHM MCCIEeNOBAaTEIbCKOM W  MPOEKTHOU
NEeSATENbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, IPUMEHEHMIO pa3IMYHbIX
METOJ 0B TO3HAHHS.

3) pabora ¢ unpopMmaumeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX HMHPoOpMauuu (Hay4yHO-
NOMyJsipHasl JUTEpAaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypcel MHTepHeTa), aHaIM3upoBaTh MH(OPMAIUIO Pa3IMYHBIX BUJIOB U (OpM
peACTaBIECHUSA, KPUTHYECKHU OLICHUBATH eé JOCTOBEPHOCTD "
HEMTPOTUBOPEYUBOCTH;

(GopMynHpoOBaTH 3aMpOChl U MPUMEHSITh Pa3IMYHbIE METOABI MPHU MOUCKE U
orbope wuHPOpMaLMM, HEOOXOJMMOM Il BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAEIIEHHOIO TUIIA;

npUOOpEeTaTh OMNBIT MCIOIB30BAHUSA HHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Tpe/ICTaBICHUS
uHbopMaIK (CXeMBbI, FpapuKU, JUarpaMMbl, TAOTUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HH(OpManMen: MNpUMEHITh MeXIpeaMeTHble ((pu3ndeckue WU
MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, a0OpeBUATYpbl, HOMEHKIIATYPY;

HCITIOJIB30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAJHOCTH.

KomMmyHuKkaTHBHBIE YHUBepcaIbHbIE YUeOHbIe 1eficTBUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0 JUaora U/ uiu
JTMCKYCCHH, BBICKA3bIBATh UJICH, POPMYITHMPOBATH CBOU MPEIOKCHHS
OTHOCHUTEIIBHO BBITIOJIHEHUS MPEII0KEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMCH pe3yJbTaTOB II03HABATEIbHON JCATEILHOCTH,
MTOJTYYEHHBIX CAMOCTOSITEILHO T COBMECTHO CO CBEPCTHHKAMHM TIPH BHITIOJIHCHUHU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECKOW pabOThI MO MCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, Peaau3alii Y4eOHOTO MPOEeKTa, U (OPMYIUPOBATH BHIBOJIBI
0 pe3yJbTaTaM IMPOBEAEHHBIX HMCCIICJIOBAaHUN MyTEM COTJIACOBAHUS IO3WIIMH B
X0J1€ OOCYXKJIeHUSI U OOMEHA MHEHUSIMHU.

PeryasiTuBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIC TeHCTBUSA:

CaMOCTOSITEIbHO IUUIAHUPOBaTh M OCYIIECTBIATH CBOK I03HABATEIbHYIO
NEATENbHOCTh, ONpenessiss €€ LeM W 3aJadyd, KOHTPOJUPOBATh U MO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATH MpEJJaraéMblii  aJrOpUTM JIEUCTBUUA TpU



BBINIOJIHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3aJady, BbIOMpaTh Haubolee
3¢ (}exTuBHBIN crnoco0 HX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILIECTBIISITh CaMOKOHTPOJIb JEATEIPHOCTH HAa OCHOBE CaMOaHalIu3a H
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIbTATbHI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMEI 10 XUMUHU Ha YTITyOJIEHHOM
YpOBHE Ha YpPOBHE CpeaHero oOiiero o0pa3oBaHMs BKIIOYAIOT CHEHUPUUIECKUE
JUTSL Y9eOHOTO TIpeIMeTa « XUMHUS» HAYYIHbIC 3HAHWS, YMEHUS U CITOCOOBI ICHCTBHIMA
110 OCBOCHHIO, MHTEPIIPETAIIUN U MPEOOPA30BAHUIO 3HAHUWM, BHJIBI JIEATCILHOCTH
10 TIOJYYEHHWIO HOBOTO 3HAHWS M MPUMEHCHUIO 3HAHWW B PA3JIMYHBIX y4EOHBIX
CUTYaIlUsX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYAIHMsIX, CBI3aHHBIX C XUMHCH. B
nporpaMMe TI0 XUMHU TPEAMETHBIC pe3ybTaThl MPEJCTABICHBI 10 T0JIaM
U3YYCHHSI.

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETHUYECKON U
MUIIEBON O€30MaCHOCTH, B PAa3BUTUM MEIMUIIMHBI, CO3JaHUM HOBBIX MaTepHasIOB,
HOBBIX HCTOYHHUKOB SHEpIuu, B obecrieueHuu palKroHaIBLHOTO
IPUPOJIOTIONIB30BaHMS, B (POPMHUPOBAHMM MHUPOBO33PEHUS M OOIIEH KYJbTYPHI
YeJIOBeKa, a TaKkKe OJKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOU CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIIUe MOHATUS — XUMUYECKUM 3JIEMEHT, aTOM, SJIpO U AJIECKTPOHHAs
obomouka aroma, S-, P-, O-aToMHBIC OpOWMTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, THOpUAW3alMsS AaTOMHBIX OpOWTaied, HOH, MOJIEKYIa,
BAJIEHTHOCTb, 3JIEKTPOOTPHUILIATEIIBHOCTh, CTEIICHb OKHUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, YTIICPOIHBINA CKeJeT, (PyHKIIMOHAIbHAS
IpyIa, paadkan, CTPYKTypHbIe GopMylbl  (pa3BEPHYTHIE, COKpallEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTYpHasT W TIPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKasi), H30MEPhl, TOMOJOTHYECKUN psifi, TOMOJOTH, YIJIEBOAOPO/IHI,
KUCJIOPOJ- U a30TCOJIEpIKAIIME OPraHUYECKUE COEAWHEHHUS, MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIUHECHUSA; TEOPUH, 3AKOHBI
(nepuonuueckuit 3akoH J[. M. MeHnneneeBa, Teopus CTPOEHHUSI OpPraHUYECKUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB, 3aKOH COXPAHCHUS
W TIpeBpAlllCHUS DSHEPTUM MPU XUMUYECKHX PEaKIHAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN S3bIK XMMHUHM, MUPOBO33PEHUECKUE 3HAHUS, JISKAIIUE B OCHOBE
MOHUMAHUSI TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHUW; MPEACTABICHUS
0 MEXaHu3MaxX XHMHUYECKUX PEAKIHN, TEPMOJUHAMUYECKHUX M KUHETUUECKHUX



3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AUMHOM BJIMSIHUM aTOMOB U T'PYIII aTOMOB
B MOJIEKyNaX (MHAYKTUBHBIA U Me30MepHbIN 3 dekTsl, opuentantoll u Il pona);
(paKkTONOrMYECKUE CBEIECHHUS O CBOMCTBAX, COCTaBe, MOJYYEHHH M 0O€30IacHOM
MCIOJIb30BAaHUM BAXKHEUIIMX OpPraHMYECKUX BEIIECTB B OBITY M NPaKTHYECKOU
NESATENbHOCTH  4YelloBeKa, OOMIMX  HAy4YHbIX MPUHLUUIAX  XUMHYECKOIrO
MIPOU3BOJICTBA (Ha MPUMEPE MPOU3BOJCTBA METAHOIA, TepepaboTKu HePTH);
c(OpPMHUPOBAHHOCTh YMEHMIl: BBIABISATH XapaKTEpHbIE MPU3HAKU MOHSITHM,
YCTaHABJIMBATHUX B3aUMOCBS3b, MCIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUS HPU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;
c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY Il COCTaBJICHUS MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALUIEHHBIX U CKEJIETHBIX) POPMYII OPraHMUECKUX
BEIIECTB;

COCTaBIIATh YPAaBHEHUS XUMHMUYECKUX PEAKUUNA M PaCKpPbIBATh MX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  TMOCPEJCTBOM  COCTABIICHHMS
ANIEKTPOHHOTO OallaHca »ATUX peaklMi, peakluii HOHHOrO OOMeHa MyTEM
COCTAaBJICHUS UX TOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUIA;

M3rOTaBIMBATH MOJIEIN MOJIEKYJI OPraHMYECKUX BEIIECTB ISl WILTIOCTPALlUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAJJICKHOCTh M3YyUYEHHBIX
OpPraHWYEeCKUX BEUIECTB II0 HUX COCTaBY U CTPOEHUIO K OINpEeIeTIEHHOMY
KJIacCy/Tpymie COEIMHEHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIIBHBIC Ha3BaHMS JJIA OTACIIBHBIX
Npe/ICTaBUTENIEH OPraHMYECKUX BEUIECTB (ITUIIEH, alleTUJIEH, TOIYOJI, TJIMLEPHUH,
ATWJICHIJINKONb, (eHOo, (QopManbAeTu/l, aleTaldbJeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAs KUCJIOTa, CTEAPUHOBAs, OJIEMHOBAs, MaJbMUTUHOBAS KHUCIIOTHI,
TJIMIWH, aJaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBUHUJ, HU30TPEH, XJIOPOIPEH,
CTHUPOJI U JPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3UM B
OpraHWYECKUX COEAMHEHUAX (KOBaJEHTHAasT M WOHHAas CBfA3b, G- U T-CBS3b,
BOJIOPOJHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJIOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa miist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIECTB OT UX COCTaBa U CTPOCHMUS;

chOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckne W XUMHUYECKHME CBOWCTBA THUMHYHBIX MPEICTABUTENCH pa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, HUKIOAIKAHOB, aJKEHOB, aJKaJUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CIHUPTOB, aJbJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTHIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHUCJIOT, OE€JIKOB, YIJIEBOJAOB (MOHO-, JU- U TOJIUCAXapPUOB),
WUIIOCTPUPOBaTh ~ TEHETUYECKYID  CBSI3b  MEXAY  HUMU  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHUYECKHX PEaKUUid € UCHOJb30BAHUEM CTPYKTYPHBIX

hopmy;



c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKIAaThb HAa KOHKPETHBIX MpUMEpaX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCAUHEHUN OT
KPaTHOCTU U TUIA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedTb, TNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro MnepepadoTKu W
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMOUN 3HAHUU O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTH dTU 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHUS MMPUMEHITHOCHOBHBIE ONEpPAIIMN MBICIUTEIbHON
NEATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 000OIlEeHHE, CHUCTeMaTH3allMIo,
BBISIBJICHHE MPUYUHHO-CJIEJICTBEHHBIX CBSA3EW — JIJIsI U3YUYCHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJjiee OCO3HAHHOTO TMOHMMAaHUs CYIIHOCTH MaTepHaJIbHOTO E€IMHCTBA MHDA,
UCIIOJIH30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUHU JJIi OOBSICHCHUS H
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TPOBOJUTH PACUYEThl MO XUMUUYECKUM
dbopMynaMm ¥ ypaBHEHHUSIM XHUMHUYECKHX PEAKIMI C MCHOIb30BaHUEM (U3HUECKHUX
BeIMYMH (Macca, OO0BEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPHU3YIOMINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PacUEThl MO HAXOXKIECHUIO XMMHYECKOU
(dopMyIbl BelIecTBa MO W3BECTHBIM MACCOBBIM JIOJIIM XHUMHYECKUX AJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMUIA: MPOTHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH
C TO3ULUHA  DKOJOTHYECKOH  O€30MacHOCTH  IIOCJIEICTBUA  OBITOBOM H
IIPOU3BOJICTBCHHOM JICATEIBHOCTH YEJIOBEKa, CBSA3aHHOM C TmepepaboTKoi
BEIIECTB, UCIOJIb30BATHIIONYUYCHHBIC 3HAHUS JJIS MPUHATUS TPAMOTHBIX PEIICHHM
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI S3KCIEPUMEHT (MOJIyYEHHE M HW3YYEHHE CBOWMCTB OpPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PACMO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPABHII
O6e3omacHoro oOpamieHus ¢ BelmecTBaMU H JIA0OPATOPHBIM 00OpPYIOBaHHUEM,
dbopMynHpoBaTh 1ENb WCCIENOBAaHUSA, TPEACTABIATh B pa3Iu4HONU Gdopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATHh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0IaTh MpaBHUJIa IKOJIOTHYECKH IEeTIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOM JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKarOIIEH
MPUPOJIHON CPEIbl U TOCTUKEHUSI €€ YCTOMUHUBOTO Pa3BUTHS;



OCO3HABAaTh OINACHOCTH TOKCHYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONpPeAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIch nokazarens [1JIK;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHS PUCK-TI0JIb34;

c(OpMHPOBAHHOCTh YMEHHUH: OCYILECTBIATH II€JICHANPABICHHBIN MOUCK
XUMHYECKON MH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4YHasl U yueOHO-Hay4YHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUYECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMaIHIO, epepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTaBJICHHON Yy4eOHOM 3aauei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OOmas v HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTEepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBJIEHUN NPHUPOABI, O MECTE M 3HAYEHUU
XUMHHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B O00ECNEeYeHUH YCTONYHMBOIO
pa3BUTHs, B PEIICHUH MPOOJEM SKOJOTMYECKOM, DHEPreTHUeCKOW W MHILEBOU
0e30MacHOCTH, B Pa3BUTHUM MEJIUIIMHBI, CO3aHUM HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHUKOB JHEPTrUU, B OOECIEUYEHHM PAIIMOHAJIBLHOTO MPUPOJIONONb30BaHUs, B
GbopMHUpOBAaHUM MHPOBO33pEHUA M OO KyJIbTypbl 4YeJNOBEKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3/I0POBBIO U TMPUPOTHOMN

cpene;
BJIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHbIE OpPOUTAIH, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUS aTroMa, TUOpUau3anus aTOMHBIX OpOuWTaned, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMUYECKasi CBA3b (KOBaJ€HTHAsl, WOHHAs, METaJUIMuecKas, BOAOpPOAHAas),
KpUCTAJUIMYECKAs] pEIIETKA, XUMHUYECKas peaklus, pacTBOp, DSJIEKTPOJIUTHI,
HEAJNEKTPOJIUTBI, JJIEKTPOJIUTHYECKAsT JUCCOLMAlUsA, CTENEHb JUCCOLUALINH,
BOJIOPOJIHBIM  MOKa3aTelb, OKHUCIWTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3(deKT
XUMHUYECKOW PEAKLUH, CKOPOCTh XUMUUYECKON PEAKLUH, XUMHUUYECKOE PAaBHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJIUTUYECKON AUCCOUMALNM, TEPUOTUYECCKUN
3akoH /.. MenzaeneeBa, 3aKOH COXpaHEHHSI MACChl BEIECTB, 3aKOH COXPAaHCHUS U
MPEBPAILLIECHUS SHEPTUU MPU XUMHUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHHM, MHUPOBO33PECHUYECKHE 3HAHWA, JICKAIIME B OCHOBE MOHUMAHUSA
MIPUYMHHOCTH W CHCTEMHOCTH  XMMHYECKMX  SIBIICHUH;  COBPEMEHHBIC
MPEJCTABIEHNUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, WOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIDHOM  YPOBHSIX; MNPEACTABICHUAS O MEXaHU3MaX XUMHUYECKHUX
peaKkuuii, TEPMOJAMHAMMYECKUX M  KHHETUYECKHX 3aKOHOMEPHOCTSAX  UX
MPOTEKAHUs, O XMMHYECKOM PaBHOBECHH, PACTBOpPaX M AUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHE CBEJCHUSI O CBOMCTBAX, COCTaBE, MOJIYYEHHUU U OE€30MaCHOM
MCIIOJIb30BaHUU BaKHEUIIINX HEOPTaHUYECKUX BELIECTB B OBITY U MPAKTHYECKOUN



NESATENbHOCTH  YEJIOBEKa, OONIMX  HAy4HbIX MPUHLUNAX  XHUMHYECKOIrO
IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHHI: BBISABISATH XapaKTEpHbIE MPU3HAKU MOHSITHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMKMCAHUM HEOPraHUYECKUX BEUIECTB U UX MPEBPAICHUI;

c(OpMHPOBAHHOCTh YMEHHMSI MCIOJIb30BATh XMMUYECKYIO CHUMBOJUKY JJIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW  XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIACIBHBIX
BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUS ONPEENSITh BAJIGHTHOCTh U CTETIEHb OKUCIICHHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBsI3U (KOBajeHTHas,
MOHHAs, MeTaJUIM4ecKasi, BOJOPOJHAsA), TUN KPUCTAIMYECKONH pPEIIETKU
KOHKPETHOT'O BEILECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XMMHUYECKOW CBA3M M THUIMA KPUCTALIMYECKON pemeéTkd, OOMEHHBIH H
JIOHOPHO-AKIIENTOPHBIM MEXaHU3MblI 00pa30BaHMs KOBAJECHTHOM CBS3H;

chOpMHPOBAHHOCTh ~ yYMEHMI:  KJacCM(UIMPOBATH:  HEOPraHWYECKUE
BEIIECTBA M0 UX COCTABY, XUMUYECKHE PEAKIIUU 10 PA3TUUYHBIM MIPU3HAKAM (YUCITY
U COCTaBy pEarupyroliux BeLIECTB, TEIIOBOMY 3(h(eKTy peakuuu, U3MEHEHUIO
CTeNeHEel OKMCIIEHUs OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
IPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I Kiaccuukanuu
U3Y4aeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOIUYECKOro 3aKoHa [I.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepnoanueckoit CHUCTEMEI J.. Menneneena, HCTIOB3YS HOHSTHUS
«PHEPIreTHYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OO0BSCHATH3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMUMHMUYECKHX JJIEMEHTOB U HX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l N
MenneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

cOpMUPOBAHHOCTh yYMEHHUH: XapaKTepu3oBaTh (OMHMCHIBATH)  OOIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  pa3IMYHBIX  KJIacCOB,  MOATBEPKIATh
CyIIECTBOBAHHE T€HETUYECKOM CBS3M MEXAY HEOPraHWYECKUMMH BEIIECTBAMH C
MIOMOILBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINIA;

cOpMUPOBAHHOCTh YMEHHUS PACKpbhIBaThb CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBUTENIbHBIX PEAKLUH MOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OasiaHca
ATUX peaKklui; peakuuii MOHHOrO0 OOMEHa MyTEM COCTABICHUS MX MOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTECKAHUS
XUMUYECKUX PEAKIUU C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peakiMh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3jaeicTBui (npunuun Jlelllarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEeaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHMS] COOTHOIIECHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, HW3MEpPEHUEe, MO/JICITUPOBaHUE,
AKCTIIEPUMEHT (peabHbIN U MBICJIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
yYMEHUS IPUMEHSITh 3TU 3HAHUS MPU IKCIIEPUMEHTAIHLHOM HCCIICIOBAHUM BEIIECTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATBLHOTO €TMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TPOBOJHUTH PACUEThI: C UCIIOJIb30BaHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHUEHTPALIUS;
MAaccChl BEIIeCTBa WIM 00bEMA Tra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuy; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
U3BECTHOM CTENEHbIO AHMCCOILMAlMU; Macchl (00BbEMa, KOJMYECTBA BEIIECTBA)
IPOJIyKTa pEaKlUHu, €CIU OJHO W3 MCXOIHBIX BEIIECTB AAHO B BUJIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B M30BITKE
(uMeeT mpUMECH); MOJH BBIXOJA MPOAYKTa pEakuH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO TUIAHUPOBATH M MPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pasnuYHBIX  (AKTOPOB HAa CKOPOCTh XHMHUYECKOW  pEaKIHH, pEeIICHUe
AKCHEPUMEHTAIBHBIX 3a7au 1o TtemaM «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIeCTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HopMyaupoBaTh I€db HCCJICNIOBAHUS, TNPEICTABIATH B
paznuyHON (opMe pe3ynbTaThl SKCIEPUMEHTA, AHAIM3UPOBATH M OICHUBATHHUX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MTPaBUIa TIOJIB30BAHUS XUMHUECKOU
Mocy0oil M JabopaTOpHBIM O0OpyAOBaHHEM, OOpaIlleHUs C BeEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKIHUSIMU [0 BBIIOJHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, 93KOJIOTHYECKH I1EJIECOO0pPa3HOTO TMOBEICHUS B OBITY W TPYAOBOM



NEATEIIBHOCTU B LESAX COXPAHEHHsI CBOETO 30POBbs, OKPYKAIOLIEH NPUPOIHOMN
cpeabl MW JOCTHMKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JEHCTBHS Ha >KUBBIE OPTraHU3MBbl ONPENEIEHHBIX HEOPTraHWYECKHUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(OpMHPOBAHHOCTh YMEHHUH: OCYILECTBIATH II€JICHANPABICHHBIN MOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U yueOHO-Hay4dHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUYECKU
aHANIM3UPOBATHXUMHUECKYIO MH(POpPMALINIO, MepepadaThiBaThe€ U HCIOIb30BATHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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o5 ["anoreHnpoun3BOIHBICYTIIEBOI0POI0 4 1 bu6mmoreka [JOK
' B
Wroronopazneny 35
Paznea 3.Kuciaopojacoaep:kanmeoprannieckmecoeIMHeHust
3.1 Cnuptel. eHon 11 1 bubnnorexa [JOK
KapOoHMITbHBIE COCTUHEHHS: https://lesson.academy-
3.2 aJIbJIeTU bl M KeToHbI. KapOoHOBBIE 21 1 content.myschool.edu.ru/04/10
kucnoThl. CnoxkHele 3¢gupsl. JKupsl
3.3 VraeBoanl 9 1 Eubmrorexa TOK

https://lesson.academy-
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content.myschool.edu.ru/04/1
0

Uroronopazneny 41

Pasjen 4.A30Tcoaep:KkaleoprannyecKuecoeInHeHns

bubmmoreka [{OK
https://lesson.academy-

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 1 2 content.myschool.edu.ru/04/1
0
Uroronopazneny 12
Paspnen S5.BbIcOKOMOJIEKYISIPHbIECOEIMHEHUS
bu6moreka [IOK

https://lesson.academy-
content.myschool.edu.ru/04/1
0

5.1 BrICOKOMOIEKYISIPHBIECOETNHEHUS 6 1

Hrtoronopazneny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3 6



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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11 KVIACC

Ne HanmeHoBaHMepa3ae0B U KosmnuecTBo4acos DJIeKTpOHHbIe (N (POBbBIE)
n/n TEMIIPOrpaMMbI Bceero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl o0pasoBaTebHbIEPECYPChI
Pasjnen 1.TeopeTnuecKueoCHOBLIXUMHH
Crpoenue aToMma.
[Iepnoanueckuil 3aK0H 1 bubnuorexa [JOK
1.1 [epuoanyeckas cucrema 9 https://lesson.academy-
XUMHYeCcKuX 3ementoB J1. U. content.myschool.edu.ru/04/11
Meneneera
CrpoeHueseniecTna bubmorexa HOK
1.2 Mitoroo 6pa3HeBemécTB 11 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6moreka [IOK
1.3 XuMUYECKHUEpeaKIuu 19 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
Urtoronopazneny 39
Pa3znen 2.Heoprannuyeckasixummsi
bu6moreka [IOK
2.1 Hemerasmibr 31 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [JOK
2.2 Meraibt 23 1 2 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroronopazneny 54
Pa3zpen 3.XuMus 1 ;Ku3HbL
Merto1bl TIO3HAHUS B XUMUHU bubmmorexa LIOK
3.1 R ' 9 https://lesson.academy-
content.myschool.edu.ru/04/11
Wroronopazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
[TPOTPAMME
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