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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma 1o XMMHM Ha YpOBHE CpeAHEro o0uiero oopa3oBaHUs
paspaboTtana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHU K pe3yabTaTaM OCBOCHHUS
denepanbHOit oOpa3zoBaTenbHOU IPOTPaAMMBbI CPEIHETO oO1ero
oobpazoBanusa(POII COO), npencraBneHHbix B PeaepaibHOM rocyaapCTBEHHOM
oOpazoBarensHoM cTangapre COQO, c¢ yuérom Konnenuuu mnpenoaaBaHus
yueOHOro mnpeamera «Xumus» B 00pa3zoBarelbHBIX opranuzanusx Poccuiickoi
@depepauny, peaTM3yOUMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, H
OCHOBHBIX TMoJoXeHuil «Crtpareruum pa3BuTths BochnurtaHus B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YIIIyOJIEHHOTO HW3YYEHMsI 3aHMMAeT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAydyHOTro oOpa3oBanus ywanmxcs 10-11 kmaccos.
N3yuenue mpeamera, peaqmdyeMoe B YCIOBUAX U dEpeHIIMPOBAHHOTO,
npoduIbHOr0 OOy4YeHMs, NPU3BaHO OO0ECNEeYuTh O00IIC00Pa30BATENbHYI0 U
OOILEKYIbTYpHYIO TMOJTOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO JJIs
aJlanTaly UX K ObICTPO MEHSIOLMMCS YCJIOBUSAM KU3HU B COLIMYME, a TaKxkKe JJIs
IPOJOJDKEHHUsSI 00YUYEHHUsI B OpraHu3alusX npodeccuoHaaIbHOTO 00pa3oBaHus, B
KOTOPBIX XUMHUS SIBJISIETCSL OJJTHOM U3 MPUOPUTETHBIX TUCIUILIMH.

B nporpaMme 1m0 XuMHMM Ha3Ha4Y€HHUE MNpeAMETa «XUMHUs» MOJIYy4aeT
NoApOOHYI0 HHTEPHpPETAlM0 B COOTBETCTBUU C  OCHOBOIOJAraroUMMHU
nosnoxenusMu OI'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJCH, COAep KaHMUs,
pe3yiabTaToB 00y4YeHUs: M TpeOOBaHUN K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.
CBUETENBCTBOM TOMY SIBIISIFOTCS CIIEAYIOIIME BBINOJHSAEMbIE MPOTPAMMON 1O
XUMHUH QYHKIUU:

e UH(OPMAMOHHO-METOAUYECKAsA, pealu3alus KOTOpod oOecrneynBaeT
MOJIyYCHUE TPEJCTABICHUS O IeNsAX, COJepKaHuu, OOIlell cTpareruu
00y4eHHUsI, BOCTIUTAHUS M Pa3BUTHS 00yUaIOIINXCsI CPEACTBAMU MPEIMETa,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduJis;

e OpraHM3alMOHHO-TIAHUPYIOIIAs, KOTOpas npen1ycMaTpuBacT
OTpe/ielieHre: MPUHIMIIOB CTPYKTYPUPOBAaHUS U TOCJIEAO0BATEIHbHOCTH
U3y4eHHUs] y4eOHOro Marepuaia, KOJMUECTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTEePUCTHUK; TMOAXOJ0B K (GOPMUPOBAHUIO COJIEpPKATEILHON OCHOBBI
KOHTPOJIA M OILIGHKH O00pa3oBaTeNbHBIX JOCTHKCHUNA OOYy4arolmxcs B
paMKax HMTOrOBOM arrecTal B (OpMe €AMHOTO TOCYIapCTBEHHOTO
HK3aMEHa M0 XHUMUHU.

[Iporpamma j1st yriryOJNEHHOTO M3YUYEHUS] XUMUH:



e YCTAHABIMBACT MHBAPUAHTHOE IPEIAMETHOE COJEpiKaHUe, 00s3aTenbHOE
U WU3y4eHHs B paMKax OTAEIbHBIX Mpoduied, mperycMarpuBact
pacrpeneneHie U CTPYKTYpUPOBAaHUE €ro IO KiaccaM, OCHOBHBIM
COJieprKaTeIbHbIM JIMHUSAM/pa3ienam Kypca;

e AT NMPHUMEPHOE paclpeleleHue y4eOHOr0 BPEMEHH, PEKOMEHIYEMOTO
JUISL U3YYEHHSI OTIIEIbHBIX TEM;

e TpeiaraeT MPUMEPHYIO MOCJEI0BAaTEILHOCTh HM3YUEHHUS Yy4eOHOro
MaTtepuana ¢ y4€TOM JIOTMKH MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEAMETHBIX CBA3EH;

e JAET METOJIMYECKYIO MHTEPIIPETALMIO LIENEN U 3a/1a4 U3yUYEHUS MPEeaMETa
Ha yriIyOJEHHOM YPOBHE C YUETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJEPKATENbHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHUSI OCHOBHON 00pa3oBaTelbHOU
nporpaMMbl  cpeaHero  oOmero  oOpa3oBaHusi  (JJMYHOCTHBIX,
METaNpeAMETHBIX, MPEIMETHBIX), a TaKKEe C Y4ETOM OCHOBHBIX BHUAOB
yu4e€OHO-TIO3HABATENIbHBIX  JIEUCTBUIA OOydYaromerocss IO OCBOEHHUIO
COJEp KaHus MpeaMETA.

[lo Bcem Ha3BaHHBIM MO3UIMSIM B MPOTrpaMMe MO XMMUU IpPETycMOTpeHa
IPEEeMCTBEHHOCTh € OOY4Y€HHMEM XUMUU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHusi. 3a MpenesaMd YCTAaHOBJIGHHOW MPOTpaMMONl 10 XUMHUU
00s13aTenbHON (MHBApUAHTHOM) COCTABIISIONIEH COoAepKaHusl yueOHOTro peiMeTa
«XuMHs» OCTa€Tcsi BO3MOYKHOCTh BbIOOpa €ro BapUaTHMBHOM COCTaBIISIONICH,
KOTOpasi J0JDKHA OMpPEAENsAThCS B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOTO
npoduis oOydeHus.

B cootBerctBuM ¢ koHuentyanbHeiMu mnoJioxkeHusmu DPI'OC COO o
HAa3HAUYCHUH TIPeAMETOB 0a30BOTO MW YINIYOJIEHHOTO YPOBHEM B CHUCTEME
nuddepeHpoBaHHOTO OOYy4YEeHHsI HA YpOBHE CpeAaHero oOiero oOpa3oBaHUs
XUMHSI HAa YpPOBHE YIIIyOJEHHOTO U3Y4YEHHs] HalpaBlIieH Ha peau3aluio
NPEEMCTBEHHOCTH €  MOCJEAYIOUMM  3TarloM  MOJYYEHHs] XUMHUYECKOTO
oOpa3oBaHusi B paMKaX M3YUYECHUS CIICUUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHUYECKUX NUCIUIUIMH B By3aX U OpraHU3alusiX CpeaHero npodeccuoHaibHOro
oOpazoBanusi. B 3Tol cBsI3M H3ydeHHE mpeaMera «XUMHUS» OPHUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacllMpeHue ¢ YriayOJeHWe TEeOpeTUYeCKOn U
MPaKTUUYECKOM MOATOTOBKH 00y4aronMXcsl, BHIOpaBIIMX ONpeIeIEHHbBIN TPOdIIIb
00y4eHHs1, B TOM YHCJIE C MEPCIEKTUBOM MOCIETYIONIEr0 MOTyYSHHS] XUMHUUECKOTO
oOpa3oBaHus B OpraHu3alusax npodeccuoHambpHOro oopazosanusi. Hapsiay ¢ atum,
B cBere TpeOoBanmii OPI'OC COO K mIaHHpYeMBIM pe3yJibTaTaM OCBOCHHS
beneparbHOW 00pa30BaTEIBbHON MPOTPAMMBI CPETHETO OOIIETro 0Opa3oBaHUS
U3y4deHHe TMpeaMeTa «XuUMHUs» OPUEHTHPOBAHO TaKXE Ha peEIIeHUEe 3a1a4y
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BOCIIUTAHUS U COLIMATBHOTO Pa3BUTHUS 00ydaromuxcs, Ha (GopMUpOBaHUE Y HUX
OOIIEUHTEIUIEKTYIbHBIX YMEHUH, YMEHUI paluoHaIM3auu y4eOHOTro Tpyda U
0000IIEHHBIX CMOCOOOB ACSATEIBHOCTH, HWMEIONIMX MEXIUCIUTUTMHAPHBIH,
HAJINPEAMETHBINA XapaKTep.

CocrapisionmmMu npeamera « XUMUs» Ha ypOBHE YIIIyOJIEHHOTO HU3y4YEHHS
SBISIIOTCS  yIIyOsnéHHble Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu noaxoa0B K 0TOOPY U CTPYKTYPHOU
OpraHu3aly COAEPXKaHUs STHUX KypcOB B MIpOrpamMMme [0 XUMHUHU 33 OCHOBY
npunAThl nosnoxenuss ®I'OC COO o pazmuuusx 0a30BOro M YriyOJIEHHOTO
YPOBHEH M3YyUYEHHUS IPEAMETA.

OcHoBy conepxanusi kKypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHU4YecKass XUMUS» COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUA U
yMEHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YYEHHUs MpeAaMera. JTa cucTtemMa
3HaHUU TOJy4aeT OMPENCIEHHOE TEOPETUYECKOE JOTMOJHEHHUE, IMO3BOJIIONIEEe
OCO3HAaHHO OCBOMUTHb CYIIECTBEHHO OOJbIMHA 00BEM  (HaKTOJIOTHUYECKOTO
marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3YYeHHs Mpeamera obecredeHa
BO3MOKHOCTh 3HAYUTEIBHOTO YBEIWYEHHS OOBbEMA 3HAHUN O XUMUYECKUX
AIIEMEHTaX M CBOWCTBAX WX COCIUWHEHUN HAa OCHOBE PACIIMPEHUS U YrITyOIeHUs
NpEeCTAaBICHUI O CTPOCHHUU BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX
NPOTEKaHMsI PEaKIIHii, pacCMaTPUBAEMbIX C TOYKU 3PEHUSI XUMUYECKON KHHETUKU
U TepMoAuHaMuKH. M3ydeHuwe mnepuoguveckoro 3akoHa U llepumommueckoi
CUCTEMBl  XUMHYECKHX  DJIEMEHTOB  Oa3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TPECTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKas CBS3h
OOBSCHSIETCSI C TOUYKH 3PEHHSI DHEPTETUUECKIX U3MEHEHHU TIpH €€ 00pa3oBaHUU U
pa3pylleHny, a TakKe C TOYKU 3pEHUS MeXaHH3MOB e€ oOpazoBanus. M3yuenue
TUTMOB  pEAaKIHUid  JIOMOJHSAETCS  (OPMHUPOBAHMEM  MPENCTABICHUH 00
AIIEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIN3€E PACIIABOB U PAaCTBOPOB BEIIECTB.
B kypce opraHu4eckoil XuMuM MpHU PaCCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHH yNIesIeTcss 0c000e BHUMAHUE BOTIpOcaM 00 JEKTPOHHBIX 3 dekrax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PeaKInii.

Ocoboe 3HaueHHWE WMEET TO, 4YTO Ha COJEpPKaHHUE KypCOB XUMUU
yrIyOJNEHHOTO YPOBHS U3YUCHUS IS KJIACCOB OTPEIEIEHHOTO PO (WIS (TJIaBHBIM
oOpazoM Ha WX CTPYKTypy H XapakTep JIOMOJHEHWH K oOmeld cucreme
NPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIC IPeIMETHI. Tak, Harpumep,
B COJIepKaHWUU TIpeaMeTa JJIsl KJIaCCOB XUMHUKO-(hU3UIECKOTO MPOoPuIIss 00bIIoe
3HaueHue OyAyT UMETh 3JEMEHThl Y4eOHOro marepuana nmo ooued xumun. [Ipu
U3Y4YEHUU NpeaMeTa B JIaHHOM Cllyyae akUeHT OyIeT clielaH Ha OOIIHOCTh
METOJI0B TIO3HAHUS, OOIMHOCTH 3aKOHOB U TEOPHH B XUMHUH U B (DU3HKE: aTOMHO -
MOJIEKYJSIpHAs Teopusi (MOJICKYJIIpHAsi TEOpHUs B (PU3UKE), 3aKOHBI COXPaHECHUS
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MacChl M DHEPIMM, 3aKOHBI TEPMOJAWHAMHKH, DJIEKTPOJIM3a, MPEICTABICHHUS O
CTPOEHUU BEILECTB U IPYIOE.

B 1O Xe BpeMsa B cOAepkKaHUM Npeamera sl KIacCOB  XUMHKO-
Oounonoruueckoro npodwuis 00JbIINI YAETbHBIM Bec OyaeT UMETh OpraHudecKast
xumusa. B 3TOM cmydae mpenocTaBisieTcs  BO3MOXKHOCTh — JJIsl  Oouiee
OOCTOSITEILHOTO  PAacCMOTPEHUS XMMHUYECKON OpraHu3aluy KIETKM  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOIAT, K MPUMEPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JIMMHIbI, OCNKH, YIJIEeBOAbl, HYKICHHOBBIC
KHUCJIOTBI U Apyrue. llpu 3ToOM 3HaHUA O COCTaBE U CBOMCTBAX INPEICTABUTEIICH
OCHOBHBIX KJIACCOB OPTaHMYECKUX BEILIECTB CJIY)KAT OCHOBOM I W3y4YCHHUS
CYIIHOCTH IPOLIECCOB (POTOCUHTE3A, IbIXaHUS, TUILEBAPEHHUS.

B mnnane ¢opmupoBaHUs OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHUS
0O11IeHayYHbIX METO10B IO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX
3HAHUWA H3y4yeHue npeaMera «XUMUsS» Ha YriyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXNPEIMETHBIX CBS3SAX C YYEOHBIMU NpPEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obnactell «EcTecTBEHHO-Hay4dHble TpenMmeTv», «Maremaruka u
uHpopmaThka» U «PycCkuil A3bIK U TUTEPATYPay.

[Ipyn w3yyeHum ydeOHOro mnpeaMeTa «XUMHsS» Ha YriayOJEHHOM YpPOBHE
TaK)Xe, KaKk Ha ypOBHE OCHOBHOT'O U CpPEeIHEro oduiero oopasoBanus (Ha 6a30BoM
YPOBHE), 3a7jaueil NEPBOCTENEHHONW 3HAYUMOCTHU ABJIAETCS (GOPMUPOBAHUE OCHOB
HAyKHd XUMHU Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHHWS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA Y OJJTHOI'0 M3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. Pemenue
TOW 3aJaud Ha YrIyOJEHHOM YpOBHE HW3Y4YEHHMs MpeAMeTa Mperosaraer
peanu3aLnIo TaKUX LIEIIeH, KaK:

e (opMUpOBaHHE TMPEACTABICHUNA: O MaTepUAILHOM €IMHCTBE MUpA,
3aKOHOMEPHOCTAX U TO3HABAEMOCTH SIBJIEHUH IIPUPOJBI, O MECTE XUMUHU B
CHUCTEME E€CTECTBEHHBIX HayK W €€ BeAyuled posii B 00ecneueHuu
YCTOMUMBOTO  Pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOJeM
HKOJIOTUYECKOM, IHEPTreTUUECKON U MUIIEBON O€30MacCHOCTH, B pa3BUTUU
MEJMLMHBI, CO3/JaHUH HOBBIX MATEPUATIOB, HOBBIX UICTOYHUKOB SHEPTUH, B
o0ecTnieueHnn palMoOHAIbHOTO MPUPOAONOJIBL30BaHus, B (HPOPMUPOBAHUHU
MHUPOBO33pEHUS U OOIIEH KyJbTyphl YElIOBEKa, a TAKKe IKOJOTHYECKU
000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JJ0POBbIO U IPUPOIHOMN CpeIe;

e OCBOCHME CHCTEMBl 3HAaHHUM, JIGKAIMX B OCHOBE XUMHUYECKOHN
COCTAaBJISIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (PyHIaMEHTATbHbIX
IIOHATUM, 3aKOHOB W TEOPHUM XHWMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pAasHbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJSIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOJMHAMUYECKHX U
KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUs XMUMHUYECKHX PEaAKIMi, O
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XUMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX, 00 00IIMX
HAy4YHBIX IPUHIUIIAX XUMUYECKOTO IPOU3BOJCTBA,

dbopmupoBanue y  oOy4aroummxcsi ~ OCO3HAHHOTO  TOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHMYECKUX 3HAHUU i1 OOBSICHEHUS
KJIFOUEBBIX HJIeH W MpOoOJIeM COBPEMEHHOW XMMMHH, AJisi OOBIACHEHUS U
IIPOTHO3UPOBAHHUS SIBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPONY;
I'PaMOTHOTO petieHus Ipo0JIeM, CBI3aHHBIX C XUMUEH, MPOTHO3UPOBAHMUS,
aHAJIM3a U OLEHKH C IO3ULIMN KOJIOTHYECKOM O€3011aCHOCTHU OCIEACTBHUI
OBITOBOM M MPOW3BOJACTBEHHOW NEATEILHOCTH 4YEJOBEKa, CBA3AHHOU C
XUMHYECKUM TIPOM3BOJICTBOM, HCIIOJb30BaHHMEM M MepepabOTKOM
BELIECTB;

yIayOJieHue  MpEeACTaBICHMH O  HAy4yHbIX  METOAAaX  IO3HAHUSA,
HEOOXOAUMBIX 11 NPUOOPETEHHs] YMEHHM OPUEHTUPOBATHCS B MHpPE
BEUIECTB U OOBACHEHMS] XUMUYECKUX SBJICHUN, HMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUUYECKOU NESITEIILHOCTH U TOBCEIHEBHOM KU3HU.

B mane peanmzanuu nepBOOYEPEIHBIX BOCIUTATENILHBIX M Pa3BUBAIOIIUX
(GYHKIUMN TENOCTHOM CUCTEMBI CPEIHEr0 OO0Iero oOpa3oBaHUs MPU U3YYECHUU
npeaMera «XuMus» Ha YIUIyOJIEHHOM YpPOBHE OCOOYI0 aKTyaJlbHOCTh
NpUOOPETAIOT TaKUE LIETH U 337a4H, Kak:

BOCTIMTaHUE YOSXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpUYECTBA B OOJIACTH TEOPETHYCCKUX M
MPUKJIAIHBIX UCCIICAOBAHUN B XUMUH, (OPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHWIO W IIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CAMOBOCIIMTAHWIO HA  OCHOBE  yCBOCHHS
00IIIeYeJIOBCYSCKHUX [IEHHOCTEH;

pa3BUTHE TTO3HABATEIbHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX U TBOPYCCKUX
crocobHocTel oOydaronmxcs, (popMuUpOBaHHE Yy HHX CO3HATEILHOTO
OTHOIICHUS K CaMOOOPa30BaHHMIO W HEIPEPHIBHOMY 00pa30BaHHUIO Kak
YCJIOBHIO YCTICITHON PO heCCHOHATLHON U 0OIIIECTBEHHOM JIEITEILHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0POBBI0 M TOTPEOHOCTH B
3JI0pOBOM 00paze )KU3HU;

dbopMuUpOBaHUE YMEHHUH W HABBIKOB Pa3yMHOI'O MPHPOOIOIb30BaHHMS,
Pa3BUTHE PKOJIOTHISCKOU KYJIbTYPBI, TPHOOPETEHUE OTIBITAa OOIIECTBEHHO-
MIOJIE3HOU DKOJIOTUUECKOUN NEATEIHLHOCTH.

O611ee yKCIIo YacoB, MPETYCMOTPEHHBIX JJIS1 U3YyYEHUS] XUMHUH Ha YTITyOJIEHHOM
ypOBHE cpenHero obmero oopaszoBanus, coctapmsier 204 gacos: B 10 kimacce —
102 gaca (3 gaca B Henmenmo), B 11 kimacce — 102 gaca (3 waca B Henerno).



COJAEP’>KAHUE OBYYEHUA
10 KUJIACC

OPT'AHUYECKASA XUMUSA

Teoperuyeckue 0CHOBbI OPraHM4YeCKON XMMHUM.

[Ipenmer ¥ 3HAYE€HHWE OPraHUYECKOM XUMHH, IIPEICTABICHHE O
MHOT000pa3uu OPTaHUYECKUX COCAUHEHHI.

DJNIEKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOSIHMS. BasleHTHpIE BO3MOXXHOCTH aroMa yriepoja. XUMHYECKas CBA3b B
OpPraHMYEeCKUX COEAUMHEHUsIX. Tumbsl rudpuau3alii aTOMHBIX OpOuTanei
yriaepoaa. Mexanu3zmbl 00pa30BaHMs KOBAJICHTHOM CBSI3M (OOMEHHBIHN U TOHOPHO-
akuenTopHeii). Tumbsl mHepeKkpblBaHHS AaTOMHBIX OpOUTaneld, G- U T-CBS3MU.
OnunapHas, 1BOMHas M TpoiiHasa cBsA3b. CrocoObl pa3pbiBa CBs3EH B MOJIEKYJIax
opraHndyeckux BewiecTB. [loHsATHE O CBOOOAHOM pajaukane, Hykineopuie u
ANEeKTp o Puie.

Teopuss crTpoeHus opranmdyeckux coeauHennii A.M. byrtnepoBa wu
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPHUH CTPOCHUS
OpPraHMYEeCKUX COEAUHEHUUA. MOJIEeKyIsIpHbIE U  CTPYKTYpHbIE (OPMYIIBIL.
CtpykTypHble (GOpMyJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallIEHHas,
ckenetHas. M3omepus. Buabsl u3omepumn: CTPYKTypHas, HNPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3PPEKTH B MOJIEKYJIaX OPTaHUYECKUX COETUHEHUMN (MHIYKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccUpUKaMM opraHndyeckux BemiecTB. [loHatue o
dbyHKkIMOHaNbHOM rpynme. ['omonorus. 'oMonoruueckue psapl. CucreMaTuueckas
HOMeHKJaTtypa opranudeckux coeauHenuid (IUPAC) u TpuBuanbHble Ha3BaHUSA
OTHEIbHBIX MPEACTABUTENICH.

OcobOeHHOCTH M KacCH(UKAIUA OPTaHUYECKUX peakiuil. OKUCIUTEIBHO -
BOCCTaHOBHTEJbHBIE PEAKIIMU B OPTAHUYECKOW XUMUHU.

OKCHEPUMEHTAIIbHBIE METOJIbl W3YYEHUs BEIIECTB M HMX NPEBPalICHUM:
O3HAKOMJIEHHE C 00Opa3liaMyd OpPraHMYEeCKUX BEIIECTB M MarepuajliaMd Ha HX
OCHOBE, ONBITHI MO MPEBPAIECHUID OPraHWYECKUX BEIIECTB IMPU HarpeBaHUHU
(mmaByieHue, OOyraMBaHWE M TOPEHUE), KOHCTPYUPOBAHUE MOJENEH MOJIEKYJ
OpTaHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkanbl. ['oMonoruueckuil psi ajikaHoB, oOmas opMyiia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYT AJKAHOB, SP°-
rudpuan3ausi aTOMHBIX OpOuTalieil yriepona, o-cBsizb. PU3nMUECKUe CBOWCTBA
AJIKAHOB.



XVMHYECKHAE CBOWCTBA AJKAHOB: PEAKIUM 3aMEUICHHs, W30MEpU3aluH,
JEruAPUPOBAHNS, IMKIU3ALNN, INPOJIM3a, KPEKUHTa, ropenus. [Ipencrasnenue o
MEXAHU3ME PEAKIMN PaIUKAIBHOTO 3AMEILECHUS.

Haxoxxaenue B npupoae. CriocoObl MoTydeHus: U NPUMEHEHHE aJIKaHOB.

[uxnoankansl. O6m1as Gopmysna, HoMeHKIaTypa u u3omepus. Oco6eHHOCTH
CTPOCHUS M XHUMHUYECKUX CBOUCTB MalbIX (LUKJIONPOMNAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTICHTaH, UKIOTeKCaH) HUKIOankaHOB. CrocoObl MOydeHus 1
IIPUMEHEHNE UKIIOAIKAHOB.

Aunkensbl. ['omonornueckuii psi ankeHoB, 00mas (Gopmysna, HOMEHKIATypa.
DNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOGHHE MOJEKYl alKCHOB, SP°-
rudpuan3alusi aTOMHBIX opOuTanel yriepoja, o- U m-cBsi3u. CTpyKTypHas U
reoMerpuyeckas (UuMc-TpaHc-) uzomepus. DU3NYECKHE CBOWCTBA aAJIKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMM IPUCOCIUHEHMSI, 3aMELICHHS B O-TIOJIOKEHUE
[IPU JIBOVMHOW CBSA3M, INOJMMeEpU3anuu U okuciieHus. [IpaBuiio MapkOBHHUKOBA.
KauecTBeHHbIE peaklMK Ha JBOWHYIO CBSI3b. CIIOCOOBI MOMYyYEHUS U IPUMEHEHHE
AJIKCHOB.

Ankanuensl. Knaccudukanus ankagueHoB (CONMpPSKEHHBIE, U30JIMPOBAHHBIE,
KymynuposanHule). OcoOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS U XUMUYECKUX CBOMCTB
CONpsiKEHHBIX  AueHoB, 1,2- wu  1l,4-npucoenunenue. Ilommmepuzamus
COMNPSIKEHHBIX AUEHOB. CrocOObI MOTy4YeHUs U MPUMEHEHUE AJIKJUEHOB.

Anxunbl. ['oMonoruyeckuii psii aIKUHOB, 0011asi Gopmyria, HOMEHKIATypa U
U30MepUsl. DIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKWUHOB, SP-
rudbpuan3zanusi aTOMHbIX opOuTtanel yriepoja. Gu3nyeckre CBOMCTBA aJKHUHOB.
XAMUYECKHME  CBOWCTBA:  PEAaKIUUU  I[PUCOCIAMHEHUSA, JAUMEpPHU3ALUU U
TpUMEpHU3aLUK, OKUCIEHNA. KHCIOTHBIE CBOMCTBA AJIKKHOB, UMEIOIIMX KOHLEBYIO
TpOHYIO CBsI3b. KauecTBeHHBIE peakiuu Ha TPOMHYIO CBA3b. CTIOCOOBI MOTy4eHUS
Y IIPUMEHEHNE AKUHOB.

ApomaThueckue YrieBoJOopobl (apeHbl). ['oMOJOrnyecKkuil psja apeHoB,
oO1mas popmyia, HOMEHKIATypa U U30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYJIbl OeH30ia. PuU3NUecKue CBONWCTBA apEHOB. XUMHUYECKHUE
CBOICTBa 0€H30JIa M €r0 TOMOJIOTOB: PEAKIIMH 3aMELICHNUS B 0€H30JIbHOM KOJIbLIE U
YIJIEBOJOPOJIHOM paJuKaie, PEakluy NPUCOEAUHEHUSI, OKUCIEHUE TOMOJIOTOB
oenzona. IlpencraBimenne 00 OpHEHTHUPYIOUIEM JIEUCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha NPUMEPE AIKWIbHBIX PAJAUKAIOB, KapOOKCUIHHOM,
TUAPOKCUILHON, aMHUHO- M HUTPOTPYMIbI, aTOMOB TaJoreHOB. OCOOEHHOCTH
XUMHUUYECKUX CBOUCTB cTHpoda. [Tomumepuzaius ctuposia. CriocoObl MoTydeHus U
MPUMEHEHUE apOMATUYECKUX YTIEBOJOPOI0B.

[Mpuponneiit ra3. [lomytHeie HedTsHbIE Ta3bl. HedTh u €€ mpoucxoxaenue.
KameHHbI yrosib U MPOIYKTHI ero nepepadoTku. CrnocoObl nepepaboTku HedTH:
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NEPEroHKa, KPEeKUHI (TEPMUYECKUHM, KATATUTUYECKUN), pUGOPMHUHT, THPOIIH3.
[IponykTel mepepaboTKu HEPTH, UX MPUMEHEHHUE B TIPOMBIIIICHHOCTH U B OBITY.

['eHeTnueckas CBSI3b MEXAY PA3JIMUHBIMU KJ1acCaMH YIJIEBOJOPOAOB.

DJIEKTPOHHOE CTPOEHHME TaJOT€HIPOU3BOAHBIX YIIEBOAOPONOB. Peakuuun
3aMEILEHUs] TaJIOreéHa Ha THUAPOKCOTPYIMIY, HUTPOTPYNIY, LHAHOTPYIIY,
amMuHorpymimy. JleiicTBue Ha TrajloreHnpOu3BOJIHBIE BOJAHOTO U CIMPTOBOTO
pacTBopa wEnoun. B3aumoaeiicTBuE TUraloreHaIKaHOB C MarHMEM U IUHKOM.
[HonsTne 0 METAJUIOOPraHUY ECKUX COCIMHEHHUSAX. Hcnonb3oBanue
TaJIOTEHIIPOU3BOHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE W TPHU CHUHTE3E
OpPraHNYECKHUX BEIIECTB.

OKCIIEPUMEHTATIbHBIE METOJbl H3YyYEHHUs BEUIECTB M HX MPEBpaIlCHUM:
u3ydeHue GU3NIECKUX CBOMCTB YIJIEBOAOPOIOB (PACTBOPUMOCTS), KAUECTBEHHBIX
peakiuii yriaeBoJOpPOJ0B Pa3JIMUHbIX KiaccoB (oOeciBeurBaHre OpOMHOUN WU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBUE aleTHIIEHa C
aMMHauHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOE OOHapyKeHHE
yriaepoja M BOJOpPOJa B OPTraHUYECKHX BEIIECTBAX, IOJyYEHHE HJTUJICHA U
U3Y4YEHHE €ro CBOMCTB, O3HaKomuieHUE ¢ KosuiekuusiMu «Hedtb» n «Yronby, ¢
oOpa3uamMu IJIaCTMAcC, KAaydyKOB U PE3UHbI, MOJECIMPOBAHUE MOJEKYI
YIIEBOIOPOJIOB U TajlOr€HIPOU3BOIHBIX YTIIEBOAOPO/I0B.

Kucsiopoaconepxanme opranudeckie coeJIuHEeHUsI.

[IpenenbHbie ogHOaTroMHble cnUpThl. CTpoeHuEe MOJEKya (Ha HpuMepe
MeTaHoJa W 93TaHosa). ['omonormueckuid psig, oOwas dopmyna, U30MeEpHs,
HOMEHKJIaTypa ¢  Kiaccupukanus. Pu3ndeckue CBONCTBAa MpEAENbHBIX
OJIHOATOMHBIX CHUPTOB. BogoponaHble CBSI3M MEXAY MOJEKYJaMH CIHUPTOB.
XUMUYECKHE CBOWCTBA: pEaKIMU 3aMEIIEHUs, JAeTUJpaTallid, OKHCJICHUS,
B3aUMOJICCTBUE C  OpPraHUYECKUMHU M  HEOPTraHWYECKHMU  KHUCJIOTaMHU.
KauecTBeHHas peakiiysi Ha OTHOATOMHBIE CIMPTHI. JleficTBUE 3TaHOJIa U METaHOIa
Ha OpraHu3M uesoBeka. CrocoObl MOJMy4YeHHs] U NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocThie 3pupsl, HOMEHKIAaTypa U u3oMepus. OcoOeHHOCTU PU3NUECKUX U
XUMHUYECKUX CBOUCTB.

MHoroatoMHble CHOHPTHI — STWICHTJIMKOIb W TiMIepuH. Duznyeckue u
XMMHUYECKUE CBOMCTBA: PEAKIIMH 3aMEILECHHs], B3AUMOJIEHCTBUE C OPraHUUYeCKUMU
U HEOPraHMYECKUMHU KHCIOTaMM, KA4eCTBEHHAs PEaKiys Ha MHOTOATOMHbIC
criupThl. llpencraBnenne o MexaHM3Me pPeaKIMid HYKICOPHILHOTO 3aMEIleHHUs.
JeiictBue Ha opranm3M uenoBeka. CrnocoObl TMOMy4YeHHS W MNPUMEHEHHUE
MHOTOATOMHBIX CIIUPTOB.

@®enos. CTpoeHHE MOJIEKYJbI, B3aUMHOE BIMSHUE THUIPOKCOTPYIIBI U
oen3onpHOTO sapa. duszmueckne cBoricTBa GeHoma. OCOOSHHOCTH XUMHYECKHUX
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cBOMCTB (penona. KauectBeHHble peakimu Ha (eHos. TOKCHMYHOCTH (eHoia.
Cnoco06bl momydeHus u npumMeHenue ¢exosa. OenondopmanbaeruaHas CMoJa.

KapOoHunbHbIe COeIMHEHUS — allbACTUABI U KETOHBI. DJIEKTPOHHOE CTPOEHHE
KapOOHWIbHOU rpymmbl. ['oMooruyeckue psasl ajabJAeTHAOB U KETOHOB, 001Ias
dopmyna, mzomepuss U HOMeEHKIarypa. Du3nMuecKkue CBOWCTBA ajJbJECTHUAOB U
KETOHOB. XMMHWYECKHME CBOMCTBA  aNbJAETMAOB M  KETOHOB: pPeEaKUuU
npucoeanHeHns. OKUCIEHUE albIETUI0B, KAYE€CTBEHHBIE PEAKIIUY HA AJIbJICTUJIbI.
CnocoObl OTy4eHHsI M1 NPUMEHEHUE allbJIETUI0B U KETOHOB.

OHOOCHOBHBIE ITPEAENbHBIE KApOOHOBBIE KUCIOTHI. OCOOEHHOCTU CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCJOT. MI30Mepus 1 HoMeHKIaTypa. Puznueckue cBocTBa
OJTHOOCHOBHBIX MpPEIEIbHBIX KapOOHOBBIX KUCIOT. BOIOpOaHBIE CBSA3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKHUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi 3TepuUKaALNK, PEAKIUH € YYacTHEM YIJIEBOJOPOJHOrO paJuKaa.
OcCOOEHHOCTH CBOWCTB MYypaBbUHON KHUCJHOTHL. [loHsiITHE O TPOU3BOAHBIX
KapOOHOBBIX KUCIIOT — CJIOKHBIX 3pupax. MHOrooopasue KapOOHOBBIX KHUCJIOT.
OcOo0EHHOCTH CBOMCTB HENPENEIbHBIX U apOMaTHUYECKUX KAPOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBuTeny BhICIIUX
KapOOHOBBIX KHCJIOT: CTEApUHOBAsA, MNaIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JuHoNeH08as KUCAO0Thl. CIocOObI MOMyYEHUs] U TPUMEHEHHE KapOOHOBBIX KUCJIOT.

Cnoxuble 3¢upsl. ['omonornueckuid psan, obmas Gopmyna, U30Mepus U
HOMEHKIarypa. Pu3nyeckue M XHUMHUYECKUE CBOMCTBA: THUIAPOJMU3 B KHUCIIOW M
LIEJIOYHOU Cpere.

Kupsl. Ctpoenue, pusndyeckue 1 XUMHUYECKUE CBOMCTBA KUPOB: THIPOIIN3 B
KHUCJION U mesiouHoU cpee. OcoOOCHHOCTH CBOMCTB KUPOB, COJIEPIKAIIMX OCTATKU
HENPEAEIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

Mp114 Kak cOJIM BBICIIMX KapOOHOBBIX KMCJIOT, X MOIOIIEE JCHCTBHE.

OO01mas xapakTepucTrKa yriieBo10B. Kiaccudukaims yrieBoaoB (MOHO -, TH-
U TojMcaxapuabl). MoHocaxapubl: TIIOKO3a, (PpyKTo3a, Trajakto3a, pudo3a,
ne3okcupu6o3a. dusznueckue cBONUCTBA U HaxoxAeHHE B pupojie. GoTocunTes.
XAMHUYECKUE CBOMCTBA INIIOKO3bI: PEAKIUU C yUaCTUEM CIIUPTOBBIX U AJIbJIETUITHOU
IPYII, COUPTOBOE U MOJIOUHOKHUCIIOE OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAUYEHHUE B )KU3HEIEATEIbHOCTH Oprann3Ma. [ucaxapuasl: caxapo3a, MallbT03a U
JakTo3a. BoccTaHaBIMBaroIMe U HEBOCCTAHABIMBAOIIME AUcaxapyuabl. [ uapoaus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenre. [lonmcaxapuibl: Kpaxmall,
JIMKOTEH W Uemoio3a. CTpoeHue MakpOMOJIEKYN Kpaxmana, TIJIMKOT€HAa U
HE/UTt0JI03bl.  DU3WYECKUE CBOWCTBA KpaxMalla M UEUIIOJIO03bl. XHWMHUYECKUE
CBOICTBA Kpaxmalia: TUAPOJIHU3, KAYECTBEHHAs PEAKIHsS C MOJOM. XUMHYECKHE
CBOMCTBA LIEJUTIOIO3bI: THAPOIU3, ModydeHue 3pupoB memmnono3bl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).
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DKCIIEPUMEHTATILHBIE METOJbl H3YyYEHHUs BELIECTB M HX MPEBPaIICHUMN:
PacTBOPUMOCTh Pa3JIMYHBIX CIUPTOB B BOJE, B3aUMOICHCTBHE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TWJIOBOTO CIMPTA B albJErH]l HA PACKAIEHHOW MEIHOM MPOBOJIOKE,
OKHUCJIEHHE 3TWJIOBOTO CIUPTA JAMXPOMATOM Kalus (BO3MOXHO HCHOJIb30BAaHUE
BUJICOMATEpUAIOB), Ka4ECTBEHHbIE PEAKLIMU HA albJEruAbl (C THIPOKCUAOM
nuammuHcepeopa(l) u  rugpokcumom  menu(ll)), peakums riMiepuHa ¢
ruapokcugoM Menu(ll), xumuueckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpPa INIIOKO3bI ¢ TuapokcuaoM menu(ll), B3aumoneiictue
KpaxMaja ¢ MOJO0M, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4y 10 TeMaM «CHHUpTHI U
denonby, «KapOboHoBbie KUCTOTHI. ClI0KHBIE 3QUPBD.

A3oTcoep:KalMe OPraHnvecKue coeJMHeHH .

AMUHBI — OpraHu4ecKkue Npou3BoJHble aMMuaka. Knaccudukanys aMuHOB:
amupaTUYECKUE M apOMaTHUYECKUE; MEPBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue MoJekys, obuiast ¢popmysa, u30Mepus, HOMEHKIaTypa U (pu3nveckue
cBOMCTBA. XUMHUYECKOE CBOMCTBA aM(PaTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJICHCTBHE MEPBUYHBIX aMHUHOB C a30THCTOM KHCJIOTOM.
CoJm anKuiIaMMOHHUSL.

AHWIMH — TpeACcTaBUTENb AaMUHOB apomarhyeckoro psiaa. CTpoeHue
aHuIMHa. B3anMHOe BIMsIHUE TPYIT aTOMOB B MOJIeKyJe aHWIMHA. OCOOEHHOCTH
XMMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrnocoObl
NOJIyYCHUST M TpUMEHeHue amudarnyeckux aMuHOB. llosyueHue anHwivMHa U3
HUTPOOEH30.1a.

AmunoxkucnoTsl. Homenknarypa u uzomepusi. OTaenbHble NPECTaBUTENN 0L
AMUHOKHUCJIOT: TIJMLIMH, anaHuH. Dusnueckue CBONWCTBA  aMUHOKHUCIIOT.
XUMUYECKHE CBOWCTBA AaMHMHOKHCJIOT KaK aM(pOTEPHBIX OPraHUYECKUX
COCMHEHUN, peakiusi MOJIMKOHACHCAIUM, OO0pa3oBaHME MENTHIHOW CBS3H.
buosiornyeckoe 3HaueHre aMHHOKHACIOT. CUHTE3 U THAPOJIM3 NENTUAOB.

benku kak npupognbie nmojuMmepbl. [lepBUyHas, BTOpUYHAs M TpETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OENKOB: TMAPOJIM3, JIEHATyparus,
Ka4eCTBEHHBIEC PEaKLIMU Ha OEKu.

DKCIEepUMEHTAJIbHBIE METOJbl H3y4YEHHUs BEUIECTB M WX MpEBpaIlCHUM:
pacTBOpeHue OENKOB B BOJE, JEHATypalus OENKOB IMPU HarpeBaHWM, 1BETHBIC
peakuuMu Ha O€NKM, peUIeHWe SKCIEPUMEHTAIbHBIX 3aJady 10 TeMmaMm
«A3oTconepkale  OpraHMyeckue  coeauHeHus» U «Pacmo3HaBanue
OpTaHUYECKUX COCTUHEHUIN.

BricokoMoJieKyIsIpHbIE COeINHEHMS.

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETIEHb MOJMMEPU3AIIUH, CPEIHSIS MOJEKYIsIpHAast
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Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHUH —
NOJIMMEPU3aLNs U MOJUKOHACHCAIUS.

[Tosmmepnble  Marepuansl. [Imactmacceel  (MONMATHIIEH, TOJMIPOIMIIEH,
NOJIMBUHWIXJIOPUA, TMOJUCTUPOJ, TMOJUMETWIMETAKpUIIAT, MOJUKapOOHATHI,
noJIdTUIeHTepedTanaT). YTunm3anus u nepepaboTka IiacTHKA.

DJ1IaCTOMEpHIL: HaTypalbHBIN Kay4yK, CUHTETUYECKHUE Kay4yyKH
(OyTanueHOBBIH, XJIOPONPEHOBBIN, U30NIPEHOBBIN) U CUIIMKO HbI. Pe3uHa.

BonoxkHa: HaTypaibHbIE (XJIOTIOK, IEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CUHTETUYECKHUE (KAalpOH U JaBCaH).

[Tommmepsl CIIEUAIIbLHOTO Ha3HA4YCHUS (Tedion, KeBJIap,
AIIEKTPONPOBOASLIME MTOJIUMEPHI, OMOpa3IaracMble MOJIMMEpPHI).

OKCIIEPUMEHTATIbHBIE METOJIbl HM3YUEHHS BELIECTB M HX MPEBPALICHUN:
O3HAaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
KayuyyKOB, pEIICHUE SKCIEpUMEHTaIbHBIX 3a7ad 1o TteMe «Pacno3naBanue
IJIACTMACC U BOJIOKOH.

Pacué€rHble 3anayn.

Haxoxxnenne MoJiekyIsipHON (POpPMyJibI OPraHMYECKOTO COEAMHEHHS IO
MacCOBBIM JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJIIPHOU (HOPMYJIbI OPTAaHMYECKOTO COEAUWHEHUss 1Mo macce (00beEmy)
MPOJYKTOB CTOpaHMsi, MO KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB
peakuMu W/WIM MCXOJHBIX BELIECTB, YCTAHOBJEHHE CTPYKTYpPHOU (HOpMyIibI
OpraHMYEeCKOr0 BEILECTBA HA OCHOBE €ro XMMHUYECKUX CBOMCTB WJIM CIOCOOOB
MOJIyYEHHUS, OMNpEACNICHUE JIOJM BBIXOJA MPOJYKTa PEAKUUU OT TEOPETHUECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBA3U.

Peann3anust MeXXpeaMETHBIX CBA3EM IPU U3YYEHUN OPTaHUYECKO 1 XUMUU B
10 xjacce OCYIIECTBISIETCS Yepe3 MCIOJb30BaHUE KaK OOIMX E€CTECTBEHHO -
HAYyYHBIX TIOHSATUH, TaK M TOHATUWA, MPHUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO6ume ecTeCTBEHHO-HAYYHbIE MTOHSTHUS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJM3, CHUHTE3, Kiaccu(uKauus, HaOJOJIEHUEe, H3MEpEHHeE,
HKCTIEPUMEHT, MOJIEJIb, MOJIEINPOBAHUE.

@du3uka: Marepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
DHEPTETUYECKUH YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHHUE
BEIIECTBa, (PU3MYECKHE BEIMYMHBI, €AMHUIIBI W3MEPEHUs, CKOPOCTh, HHEPTHs,
Mmacca.

buomorus: xnerka, opraHW3M, DJKocucTeMa, Owocdepa, MeTaboaM3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPOQHBIM THUN MUTAHUS, OpOKEHUE,
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dboToCcHHTE3, JbIXaHWE, OCJIKH, YIJICBOJIbI, JXUPBI, HYKICHMHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadmsi: moje3HbIe HCKOMAEMbIE, TOTLIUBO.

TexHoJOTHsA: TUIIEBbIC MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IHTAHHUS,
MOTOIIE CPENICTBA, MaTepHaIIbl U3 UCKYCCTBEHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XUMHHU.

AtoMm. CocTaB aTOMHBIX sijiep. XUMHUYECKUi 35ieMeHT. M3otomnbl. CtpoeHue
AIEKTPOHHBIX 000JI0OYEK aTOMOB, KBAHTOBBIC UHCJIA. JHEPTETUUCCKHE YPOBHHU U
noAypoBHU. ATOMHBIE opOuTamm. Knaccuduxaimsi XaMu4ecKux 3JI1eMeHTOB (S-, pP-,
d-, f-omementsi). PacmpenencHue 5JI€KTPOHOB IO AaTOMHBIM — OPOHUTAIISIM.
DIIeKTpOHHBIE KOH(UTYpaITK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO TIEPUOIOB
B OCHOBHOM M BO30Y>KIEHHOM COCTOSTHUH, 3JICKTPOHHBIE KOH(PUTYpaIluid HOHOB.
DJIEKTPOOTPULIATETLHOCTb.

ITepnoanueckuii 3akoH U [lepuoanyueckas cucteMa XUMAYECKUX SJIEMEHTOB
J.N. MenpneneeBa. CBsi3b NMEPUOAUYECKOrO 3aKkoHA U Ilepmoauueckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CJOXHBIX BEUIECTB MO TrpynnaM M TNepuojaMm. 3HAYEHHUE
nepuoanueckoro 3akona JI.M. Mennaeneena.

Xumuyeckass CBsA3b. BHABI XHUMHUECKOM CBSI3HM: KOBAJCHTHAs, HOHHasd,
MeTalmaeckas. MexaHn3Mbl 00pa3oBaHUS KOBAJICHTHOW CBS3HW: OOMEHHBIH W
JIOHOPHO-aKIEITOPHBIN. DHEPrus U JJrHa cBsI3U. [0 pHOCTh, HANIPAaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBA3U. Kparneie cBs3u. BomoponHas cBs3b.
MexmMoneKynsapHbIe B3aUMOACHCTBUS.

BajneHTHOCT, U BaJCHTHBIE BO3MOXKHOCTH aTOMOB. CBsI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AIIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeTMHEHUAX. COCTaB KOMIIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTellb, JIMTaH/bl. 3HAYEHHE KOMIUIEKCHBIX COEIUHEHUM.
[lonsAiTHE O KOOPAMHALIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTPOECHUS. | HIbI
KPUCTANTMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonaTue o nucrniepcHbIX cuctemax. Mictunnbsie pactBopsl. [Ipeacrasnenune o
KOJUIOUJIHBIX pacTBopax. CrnocoObl BBIpAKEHUS KOHIIGHTpPAIMM PacTBOPOB:
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MaccoBas JI0JI BELIECTBA B PACTBOPE, MOJISIpHAs KOHUEHTpauus. Haceimennsie n
HEHACBIICHHBIEC PACTBOPBI, paCTBOPUMOCTh. Kpuctauoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. T puUBHAIbHbBIE
Ha3BaHUs OTIEIbHBIX PEICTABUTEIICH HEOPTaHUYECKUX BELLECTB.

Krnaccudukanuss XuMHUYECKUX PEaKklUii B HEOPTaHMUECKOM U OpraHnYecKOi
XUMUHU. 3aKOH COXPaHEHMs] MACCHI BEILECTB; 3aKOH COXPAHECHUsSI U MPEBPALLECHU S
SHEPTUH NP XUMUYECKUX peakiusax. Temnosbie 3pPeKkTsl XUMUIECKUX PEaKIIHiA.
TepMOXUMHUYECKUE YPABHEHHUS.

CKOpOCTh XUMHYECKON PEAKIINH, €€ 3aBUCUMOCTb OT PA3JIMUHbIX (PaKTOPOB.
['omoreHHbIe U reTepOoTreHHbIe peakiuu. Karanus u katamm3aTropsl.

OO6patumMbie U HeoOpaTUMbIe peakuu. XuMHueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBeCUs. DAKTOPBI, BIMAIOIIME HA MOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpPa, JABJICHUE U KOHIICHTPALUH BEILECTB, YUYACTBYIOLIHNX B
peakuuu. [Ipunuun Jle [Hlaremnse.

OnekTposmThueckass aucconuanusa. CuibHble W CJIA0ObI€ SJEKTPOJMTHI.
Crenenp auccormmanmu. Cpena BOIAHBIX PAacTBOPOB: KHUCJIOTHAs, HEUTpaJbHAs,
nienouHasi. Bogopoaueiii nokazarens (PH) pactBopa. I'maponus coseit. Peakiu
MOHHOTO OOMeEHa.

OKHUCIMTENPHO-BOCCTAHOBUTENBHBIE — peakiuu. (CTeneHb  OKHUCJICHHS.
Okuciourens M BOCCTaHOBUTENb. lIponecchl OKUCIEHUS W BOCCTaHOBIICHUS.
Baxueiinme OKUCIUTENM U BOCCTAHOBHUTEIM. MeTOa SJEKTpOHHOTO OajaHca.
DJIEKTPOJU3 pacCTBOPOB M PaCIIaBOB BEILECTB.

DKCHEPUMEHTAIIBHBIE METOJbl HM3YYEHUS BEIIECTB M HX MPEBPAIICHUN:
pPa3J0KEHHE TMEPOKCUAA BOJAOpPOJA B IMPUCYTCTBUM KaTalW3aTopa, MOJENU
KPUCTAUTMYECKUX PEIIETOK, TPOBEACHUE PEAKIIMI HOHHOTO 0OMEHa, OTNpee/iCHUE
Cpeabl PacTBOPOB € MOMOUIIBIO HHIAUKATOPOB, M3YUYEHHUE BIUSHUS Pa3THMYHBIX
(GakTOpOB Ha CKOPOCTh XMMHUYECKOM pEAKIUU M MOJOKEHHUE XUMHYECKOTO
PaBHOBECHS.

Heopranmueckasi xumus.

Ilonoxenne HemeraisioB B llepuognueckol cuctemMe XUMUYECKUX
anemeHToB [[.. MenneneeBa 1 0COOCHHOCTH CTPOCHUS UX aTOMOB. PU3nUECKUE
CBOICTBA HEMETAIUIOB. AJUIOTPOIHS HEMETALIOB (Ha MPUMEPE KUCIOPO1a, CEPHI,
dbocdopa u yrieposa).

Bonopon. Ilomyuenue, pusnyueckne M XMMHUYECKHE CBOMCTBA: PEAKIIMH C
METaUIaMM W HEMETaUlaMH, BOCCTAaHOBUTENIbHBIE CBOWCTBA. [ 'MIOpHIIBL.
ToNIMBHBIE AJIEMEHTHI.

["anorensl. Haxoxxaenue B mpupoje, cocoObl MOMydeHHs, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA. ['alOoreHOBO1OPO1bl. BakHENIIIME KUCIOPOACOAEpKAIIIE
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COEMHEHHUS TaloreHoB. JJaboparopHble M NPOMBILUIEHHBIE CIIOCOOBI MOTY4YEHHUS
rajoreHoB. [IpumeHeHne rajoreHoB U UX COCANHEHHM.

Kucnopon, o30H. JlaboparopHble ¥ IPOMBIIIIEHHBIE CIIOCOOBI MOJTyYEHHS
kuciopoaa. Pu3nyecKre U XMMHUYECKHE CBOMCTBA U MPUMEHEHHE KUCJIOPOJA U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnaenwe B mpupoe, CHOCOOBI MOIY4YECHHs, (PU3UUECKUE U
xumuueckue cBoictBa. CepoBomopon, cymbdumabl. Oxcun cepoi(1V), okxcun
cepri(VI). CepHucras u cepHas KUCJIOTHI M uX colid. OCOOCHHOCTH CBOWCTB
cepHOU KUCIOTHIL. [IpruMeHeHne cepsl U €€ COCTUHEHU.

Azor. HaxoxneHwe B mpupoje, CIOCOOBI MOJNydeHUs, (PU3UUYECKUEe U
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUIbl. OKCHJIBI a30Ta. A30THCTast U a30THAsI
KHUCJIOTHI U UX coJih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpumMenenue azora
U €ro coeMHEHUI. A30THbIE y10OpEHUSI.

®ocdop. Haxoxaenue B mpupojie, cnocoObl MOIydeHUs, (PU3UUECKUEe U
xumudeckue cBouctBa. @ochunpt u pochun. Okcuasl Gocdopa, dbocdopHas
kuciota u e€ conu. [Ipumenenne docdopa u ero coenunenuid. PocdopHbie
yno0OpeHus.

VYriepon, HaxoxaeHWe B TIpupoae. AIUIOTPONHbIE MOIU(PUKAIUY.
du3znueckue M XUMHUYECKHE CBONCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yraepoaa(ll), oxcun yrinepoaa(lV), yronpHas kuciora u e€
coiui. AKTHUBUPOBAHHBIA YroJib, aacopOuus. @ymiepeHsl, rpadeH, yriepo JHble
HaHOTPYOKu. [IprMeHeHne mpoCThIX BELIECTB, 00Pa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemnuii. Haxoxaenue B mpupojie, ciocoObl MOdydeHUs, GU3NIECKUE U
xumuueckue cpoiictBa. Oxcupn kpemuusi(1V), kpeMHuEBas KUCIOTA, CUIIMKATHI.
[IpuMeHeHue KpeMHHUs U ero coequueHnii. CTeKIo, ero nNoJy4eHue, BUIAbl CTEKIIA.

ITomoxxenne metaiioB B [leprnoanueCcKOM CUCTEME XUMUYECKUX IIEMEHTOB.
OCOOEHHOCTH CTPOCHMS JJICKTPOHHBIX O0O0JIOYEK aroMOB MeTawioB. OOiue
dbusnueckue cBoicTBa MeTtaioB. [IpuMmeHeHne MeTauioB B OBITY W TEXHUKE.
CruiaBbl METALIOB.

DIIEKTPOXUMUYECKUN Pl HampspkeHuid  MetawioB. OOmme crnocoOb

MOJTYYEHUS METaJIOB: TUAPOMETAILTYPIHs, MMPOMETAILTYpIus,
anexktpometautyprusi. [lousitue o xoppo3uu MetauioB. CrnocoObl 3aluThl OT
KOPPO3HH.

O6mras xapakrepucTtuka metawioB |A-rpymmer [lepuoguyeckoit cucTembl
XUMUYECKUX JJIeMeHTOB. Harpwii wu kamumit: monydeHue, ¢(U3UYECKHE W
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE ITPOCTHIX BENIECTB U UX COCAUHEHUM.

O6mras xapaktepucTtka MeTauioB |IA-rpynmer Tlepuoandeckoit cucTemsl
XUMUYECKUX DJJIEMEHTOB. Maramii W KajbllMi: TOJydeHHE, (PU3UYECKHE W
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XUMUYECKUE CBOMCTBA, IPUMEHEHHE IIPOCTBIX BEIIECTB M HMX COEAWHEHUU.
XKécTKoCTh BOJBI U CIOCOOBI €€ yCTpaHEeHUSI.

AJNIOMUHMI: OJTydeHue, PU3NYECKUE U XMMUUYECKUE CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA M €ro CoeAuHeHWH. AMQOTepHbIE CBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, THIPOKCOKOMIUIEKCHI AIFOMUHUS.

OOmiass  xapakTepucTuka MeTauioB 1o0o0uHbIXx noarpynn (b-rpymm)
[leprnoan4ecKko CUCTEMBI XUMUYECKUX DJIEMEHTOB.

Pu3nyecKkue U XMMUYECKUE CBOMCTBA XpOMa U €ro coequHeHui. OKCHUIbI U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomarsl, UX
OKHCJINTENbHBIE CBOWCTBA. [loyueHre u npuMeHeHue Xpoma.

Pu3nyecKkue W XMMHUYECKHE CBOWCTBA MapraHla M €ro COEAUHEHUM.
Baxueitnme coeaunenuss wmapranua(ll), wmapranma(lV), wmapranma(VIl) wu
mapranua(VIl). [lepmanranar kanus, ero OKUCIUTEIbHbIE CBONCTRA.

PU3nyecKrue 1 XMMAYECKME CBOMCTBA XkKene3a U ero coenuHeHuil. Okcuasl,
rugpokcuanl u coym xenesa(ll) u sxeneza(lll). [lonyyenue u npuMeHeHue xenesa
Y €ro CIUIaBOB.

Pu3nyeckue U XMMUYECKUE CBOMCTBA MeNU U €€ coenuHenuil. [lonyuenue u
IIPUMEHEHNE MEIU U €€ COCITUHEHUN.

[unk: nonmydyeHue, (U3MUECKUE M XUMHUYECKHUE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCUA M TUAPOKCUIA IUHKA, THIPOKCOKOMIUIEKCHI HMHKA. [I[pruMeHenne
IIMHKA U €r0 COCAUHEHUM.

DKCHEPUMEHTAIBHBIE METOJbl M3YYEHUS BEIIECTB M HX MPEBPAIICHUN:
u3ydeHre oOpa3loB HEMETAUIOB, TOpeHHue cepbl, gocdopa, Kene3a, MarHus B
KHCJIOPOJI€, M3Y4YEHUE KOJUIEKUMU «MeTaisl M CIUIaBbD», B3aWMOJICHCTBUE
HIEJIOYHBIX U HIETIOYHO3EMENbHBIX METAJIOB C BOJIOM (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEpUaIOB), B3aUMOJIEUCTBHE IIMHKA U XeJie3a C PacTBOpaMU KHUCJOT U
LIEJI0YEM, KAYECTBEHHBIE PEAKLIMY Ha HEOPTaHWYECKUE aHUOHBI, KATUOH BOJOPO1a
YU KaTUOHBl METAUIOB, B3aWUMOJEWCTBHE THAPOKCHUIOB AIIOMUHUSA W LHHKA C
pacTBOpaMu KUCJIOT M LIENOYEH, PEIIEHUE SKCTIEPUMEHTAIbHBIX 3374 M0 TeEMaM
«I"anorensn», «Cepa u e€ coequHeHUs», «A30T U HocPop U UX COCAUHEHUS,
«MeTtauibl rIaBHBIX TOATPYHI, « MeTamisl TOOOYHBIX MOATPYIIID.

XuMMS U JKU3Hb.

Poss xumuu B o0ecrnieyeHuu yCTOMYUBOTO pa3BUTHsl yenoBeuecTBa. [lonsTue
O HAy4YHBIX METOJAaX IMO3HAaHUS M METOJOJIOTHH HAy4YHOTO MCCIECAOBAHMUS.
HayuHble TpUHIMITBI OpraHn3aluy XHMUYECKOTO IMTPOU3BOACTBA. [ IpoMbIlLIeH HbIE
CIOCOOBI MOMYYEHUs] BAXKHEUIIINX BEIIECTB (Ha MpUMeEpe MPOU3BOICTBA aMMHUAKa,
CEepHOM KHUCJOThI, MeTaHoJa). [IpoMblIlUIeHHbIE CTTOCOOBI MOIyYEHUs] METAJUIOB U
CIJIaBOB. XMUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl U €ro MOCJEICTBHUSA.
Poins xumun B 06ecriedeHnn SHEPTeTUIECKON 0€30MacHOCTH.
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XumMusi M 310poBbe denmoBeka. JlexkapcTBeHHble cpenctsa. [IpaBuia
HCIIOJIb30BAHMS JICKAP CTBEHHBIX MPENnaparoB. Poib XUMUM B pa3BUTUHA MEIUIMHBI.

X¥MUs MHUIM: OCHOBHBIE KOMIIOHEHTHI, MHIIEBLIC 100aBkH. Poilb XumMum B
00eCIEeUCHUH TTUILIEBON 0S30TaCHOCTH.

KocMmernueckue u mapdromepubie cpenctBa. beitoBas xumms. [IpaBuia
0€30MacHOTO UCIMOJIb30BaHUS TMpernapaToB OBITOBOM XWMHHM B IOBCEIHEBHOM
JKM3HU.

XuMHsI B CTPOUTENBCTBE: BAKHEHIIME CTPOUTEIbHBIE Marepuaibl (LIEMEHT,
OCTOH).

XuMusl B CEIIbCKOM X03siicTBE. OpraHnyeckue 1 MUHEepallbHbIC y100pEHMUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacku, CTEKJIO, KepaMHKa.
Marepunans! 115 35ekTpoHuku. Hanotexnonoruu.

Pacuérnnie 3amauu.

Pacuérpi: Macchl BelllecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB MMEET MPHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTa
pEaKuuy, €CIM OJIHO W3 BEUIECTB JAaHO B BHUJE PacTBOpa C OMNPEACIIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MAaCCOBOW JOJIM U MOJSIPHOU
KOHIIEHTpAallMd BENIECTBA B PacTBOPE, JOJU BBIXOJA MPOAYKTAa PEAKIHUU OT
TEOPETUYECKHU BO3ZMOXKHOTO.

MexnpeaMeTHbIe CBSI3U.

Peamuzanuss  MEXNpeIMETHBIX  CBA3C€H TpU  HM3Y4YEHUH oOOmed u
HEOpPraHn4ecKoil XuMuM B 11 Kacce OCYIIECTBISETCA Y€pe3 UCIIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U TMOHSATUN, IPUHSATHIX B OTACIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01me ecTeCTBEHHO-HAYYHbIE MIOHATHUS : SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHAINU3, CUHTE3, KiIacCU(UKaIus, IepuoJuIHOCTh, HAO JIFOICHNE,
U3MEpPEHUE, IKCTIEPUMEHT, MOJIEJIb, MOJAEIUPOBAHHUE.

duznka: Marepusi, MHUKPOMHUP, MaKpOMHp, aToM, D3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOMbI, PAAUMOAKTUBHOCTh, MOJICKYJIA, SHEPIrETUYECKUN YPOBEHD,
BEIIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHHME BEIECTBA, WJCATbHBIA Ta3,
(bu3nYeCcKre BEMMYUHBI, CIUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buosorus: kierka, opranusm, 3KocucTema, omocdepa, Meradom3M, MaKpoO -
1 MUKPODJIEMEHTHI, OCIIKH, KHPBI, YTJIEBOIbI, HYKJICMHOBBIC KUCJIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIMIECTB U MOTOK SHEPTUHU B SKOCUCTEMAX.

['eorpaduwms: MuHEpasIbl, TOPHBIC MMOPO/IBI, TOJIC3HBIC HCKOITaeMbIe, TOTUIUBO,

pecypcHl.
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TexHosmorus: XuMHIecKass TPOMBIIUIEHHOCTb, METAJUTYPIHUsl, CTPOUTEIbHBIE
MaTrepHualibl, CEIbCKOX035MCTBEHHOE IPOU3BOICTBO, ITMIIEBAs IPOMBILUICHHOCTS,
dapmanieBTHUECKasE ~ MPOMBIIUICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKHUX
IpenaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTEpHUANIOB, JJIEKTPOHHAs
IIPOMBILUIEHHOCTh, HAHOTEXHOJIOTHH.
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I[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XMW
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBILEI'O OBPA30OBAHMA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBMM C CHCTEMHO-AEATEIILHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOECHMS IMpeaMeTa « XMMHUSD» Ha YPOBHE CPEIHETO
oOmero o00pa3oBaHMsI BBIIEICHBl CIEAYIOIIME COCTABJSIIOUME: OCO3HAHUE
0OyJaronMMHCS POCCUMCKON TpaXIaHCKON HWIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOTIPENIETICHUIO; HATMYKE MOTUBALIUU K
00y4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYy4YalOIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWIaMHM W HOPMaMu I[OBEACHUS;, HaINYUE
IPaBOCO3HAHMSI, PKOJIOTUYECKOM KYJIbTYPhl; CHOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
KU3HEHHBIE TJIaHBbI.

JIM4HOCTHBIE pE3yJabTaTbl OCBOEHHUS IMpeAMETa «XHUMHS» OTPaXaroT
C(hOpMHUPOBAHHOCTH OIBITA IO3HABATEIBHOM W MPAKTUYECKOU JE€ATEIbHOCTH
oOyyJaronmxcs B Npoliecce peann3anui o0pa3oBaTeIbHON JeTEIbHOCTH.

JIn4HOCTHBIE pE3yJabTaTbl OCBOEHHUS IpeaMera «XUMHUsS» OTPaKaroT
c(hOpMHUPOBAHHOCTH OIBITA MO3HABATEIBHOM W MPAKTUYECKOU JEATEIbHOCTH
oOydJaronmxcsi B MpoLecce pealm3anud 00pa3oBaTeIbHON ASSITENbHOCTH, B TOM
YUCJIEe B YACTH:

1) rpaxaaHCcKOro BOCIIUTAHUSA:

OCO3HaHMS 00 YyJaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABOTOPSIAKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIICHUM B KOJUJICKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPUYECKON JEATEILHOCTU MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN Y4e€OHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIMOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHHUMATh MOTHUBBI, HAMEPEHHMsI, JIOTUKY U
apTyMEHThI APYTUX MPHU aHATIM3€ PA3IMYHBIX BUOB YUEOHOU e TEILHOCTH;

2) IaTPHOTHYECKOTO0 BOCTIMTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HAacCJEIUIO
OTEYECTBEHHON XMMMU;

yBaK€HMsI K MPOLIECCY TBOpPYECTBA B 00JACTU TEOPUU U MPAKTHUECKOTO
NPWIOKEHUS] XUMHUHU, OCO3HAHUA TOTO, YTO JaHHBbIE HAyKH €CTh pe3yibTar
JUIATENTbHBIX ~ HAOMIOEHUM, KpPOMOTIMBBIX SKCIEPUMEHTAIBHBIX IIOUCKOB,
MOCTOSIHHOTO Tpy/a YYEHBIX U MMPAKTUKOB;
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UMHTEpECa U TO3HABATEIbHBIX MOTHBOB B MOJYYEHHU U TOCIEAYIOIIEM
aHanu3e MHPOPMAIUHU O MEPEIOBbIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON
XHMWH,

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBSI3aHHbIC C XUMUYEC KUMHU SIBJICHUSIMH,
¥ IPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYICHh HA MOPAJIhHO -HPABCTBCHHBIE
HOPMBI M IICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEIEHUE W MOCTYINKH CBOMX TOBapHILEH C
MO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHUSA MOCIEICTBUIA
MOCTYIIKOB;

4) popMHpPOBAHUA KYJIBTYPbI 310POBb:

NOHMMAaHUSl I[IEHHOCTeW 3I0pOBOTO U 0e30macHOoro o0pa3a KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHrs TpaBuUil 0€30MacHOrO0 OOpalieHus ¢ BeElIeCTBaMU B OBITY,
MOBCEIHEBHOM KHU3HU, B TPYAOBOU e TENHLHOCTH;

NOHMMAHUS [EHHOCTU TMPaBWI HWHAWUBUAYAILHOTO U  KOJUIEKTHBHOTO
0€30TacHOT0 TIOBEICHHS B CUTYAIHSIX, YTPOKAIOMIUX 30POBbIO U )KU3HH JIFOICH;

OCO3HaHUs TOCJICACTBUN W HEMPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHS
aJIKOT0JIs1, HAPKOTHUKOB, KypEHUs);

S) TpyA10BOTr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKOM
NEeSITEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPUECKOM MW JAPYrMX BHUIAX
NeSITeTbHOCTH;

YCTAaHOBKA HA AaKTUBHOE YyYacTHE€ B PEHICHUH TNPAKTUYSCKUX 3a1ad
COILMATILHOM HAIPaBJICHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY U3YUCHHUIO MTPOQECCUil pa3IMaHOro poJia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS TIPEIMETHBIX 3HAHUN TI0 XUMHUH;

YBOKEHHS K TPYNY, JIOASM TPpyAa U pe3yJbTaraM TPYIOBOU JeITeIHbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYATbHOW TPACKTOPUU
oOpazoBanus, Oymymied mpodeccun W peanm3anud COOCTBEHHBIX >KU3HEHHBIX
TUIAHOB C y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U
noTpedHOCTEH 00ITIeCTRA;

6) IJK0JIOrH4€eCKOr0 BOCIIUTAHMSI:

IKOJIOTHYECKH 1eJIECOO0Pa3HOr0 OTHOIICHHSI K TPHUPOJAEC KaK MUCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIC;

MOHMMAHUS TJIOOATLHOTO XapakTepa SKOJOTHYECKUX IMPOOJIEM, BIMSTHHUS
YKOHOMHYECKHX MPOIECCOB HA COCTOSIHUE TP UPOTHON U COIUAITLHOM CPEIbI;
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OCO3HaHMUS HEOOXOJUMOCTU HCIIOJb30BAaHUS JOCTMKCHUA XUMHH JUIS
pelIeHUs] BOPOCOB PALMOHAIBHOTO MPUPOJOIIOJIb30BAHNS;

aKTUBHOTO HENPUSATHS JCUCTBUM, NPHUHOCAIIMX BPEI OKPYKAIOUIIEH
OPUPOJHON cpezie, yMEHUsl MPOTHO3UPOBATH HEOJIArOMPUSITHBIE KOJIO THYECKUE
NOCJIEICTBUS IPEANPUHUMAEMBIX JEHCTBUN U MTPEAOTBPAILATh UX;

HAJIMYUS pa3BUTOT0 3KOJOTHUECKOr0 MBIIIEHHS, SKOJIOTHUECKOHN KYJIbTYpHI,
OmbITa NEATENbHOCTH HKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS UMHU B ITO3HABATEIIbHOM, KOMMYHHKAaTUBHONW U COLMAIbHOMN
NPAaKTUKE, CHOCOOHOCTM M YMEHMSI aKTUBHO MPOTHUBOCTOSATH HJIE0JOTUN
xemodoOounu;

7) HUEHHOCTH HAYYHOT'O NO3HAHUA:

MHPOBO33pPEHHsI, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSA
HAyKU U OOLIECTBEHHOW MPAKTUKH;

NOHUMAaHUS CleuM(UKY XUMUU KaK HayKd, OCO3HaHWs €€ poiau B
(GOpMUPOBAHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM LEIOCTHOTO
NPEICTABICHUS 00 OKPYXAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, B
NO3HAHWM NOPUPOJHBIX 3aKOHOMEPHOCTEM M PpELIEHUH MNPOOJIEM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS;

yOexKAEHHOCTH B 0COOOW 3HAUMMOCTH XUMHHU [JIsI COBPEMEHHOM
UMBWIM3AIMU: B €€ T'YMAaHUCTHUYECKOW HAIPABICHHOCTH W BAXXHOW POJM B
CO3/IaHMM HOBOM 0a3bl MarepualbHOW KyJIbTYpbl, B PEIICHUH TJI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUS UYEIOBEUECTBA — CHIPHEBOM, YHEPIETUYECKOM,
MUIIEBON U SKOJOTUYECKON 0€3011aCHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECIICUEeHUH
YCJIOBHM YCIIEIIHOTO TPY/Aa U SKOJOTUYECKH KOM(DOPTHOM )KU3HU KaXKAOTO UYJieHA
00I11eCTBa;

€CTECTBEHHO-HAy4YHOU TIpPAMOTHOCTH: ITOHMMAHHS CYIIHOCTH METOJI0OB
MO3HAHUSA, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJISl aHAIM3a U 00BbsICHEHUS SIBJICHUI OKPY>KAOIIEro MUpa U
MPOUCXOIAIIMX B HEM U3MEHEHU, YMEHUS JielaTh 000CHOBAHHBIC 3aKJIIOUEHHUS Ha
OCHOBE HAy4yHbIX (PAKTOB M UMEIONMXCS JAaHHBIX C LENbI0 TOJyYEHUs
JIOCTOBEPHBIX BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCMOJB30BaTh XUMHUYECKUE 3HAHUS I
pelieHus mpooseM B pearnbHbIX )KM3HEHHBIX CUTYaIUSX;

MHTEpECA K MO3HAHUIO, UCCIIEA0BATENBCKOMN AESTENbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUIO W
caM000pa30oBaHNI0, K AaKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

HMHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3jMuHbIX cepax npodecCuoHaATLHON
NEATEIbHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATbBI

MerarnpeaMeTHbie pe3yabTaTbl OCBOCHHS MPOTPAMMBI 110 XMMHUU HA YPOBHE
cpeaHero oo1ero 00pa3oBaHus BKIIIOYAIOT:

3HAUUMBbIE i1 (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOYJarOIIMXCS
MEXIUCIMIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIICHAYYHbIC TTOHSATHS, OTPaKaIOIINe
IEJTOCTHOCTh HAyYHOW KApTUHBI MHpa M CIENU(UKYy METOJ0B IO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPTHs, SBJICHNUE,
MpOIIeCC, CUCTEMA, HAyUYHBIN (paKT, IPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOPUsl, UCCIICNOBAHNE, HAOIIOICHUE, M3MEPECHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJbHbIE yueOHbIe JeHCTBUS (TIO3HABATEIbHbIC, KOMMYHUKATUBHBIC,
PEryJISITUBHBIE), obecnieunBaroIe dbopmupoBaHue (GYHKIMO HATLHO U
TPaMOTHOCTH M COITMAbHON KOMIETCHIINHA 00 YyJarOIuXCs;

CoCOOHOCTH 00yYarommxcs HCIIOJIL30BaTh OCBOECHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U YHHBEPCAIbHbBIEC yUeOHBIC
JICVUCTBYA B TO3HABATEILHOM U COLMATIBHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TI0O3HABATCIIbHBIMM, KOMMYHHUKAaTHBHBIMA W PETYISITUBHBIMH
IENCTBUSIMU.

Io3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

1) 6a30Bble JJOrMYecKHe AeliCTBUS:

CaMOCTOSITENIbHO  (OpMYJMPOBATh U AKTyaJIM3UPOBATh  MpoOJieMy,
paccMarpuBarh €€ BCECTOPOHHE;

OTIPENENATh LENM JEATeIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU X
JIOCTUXKEHNS, COOTHOCHUTh PE3YJIbTATHI JICSITENIHHOCTH C MOCTABJICHHBIMU LEISIMU;

HCTOJIb30BaTh MPHU OCBOEHWUU 3HAHUN TMPUEMBI JIOTHUECKOTO MBIILICHHUS:
BBIJICJISATh XapPaKTEPHbIE MPU3HAKKU MOHSATUM M YCTAHABJIMBATh WX B3aMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHITHUS JJIs1 00BICHEHUS OT/IETbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHWSA W KPUTEPUU JUIsI KiIacCU(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIINM;

YCTaHABJIUBaTh MPUUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY HW3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHUECKHUE paCCYXAEHUS (MHAYKTHBHBIC, JCHYKTUBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUMS B PaCCMATPHUBAEMBIX
SABJICHUSIX, POPMYTUPOBATH BHIBOIBI U 3aKIIOYCHUS;
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IPUMEHSATH B MPOLIECCE MMO3HAHUS UCTOJIb3yEMbIE B XMMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOAEIH, TPEOOPa30BBIBATH MO I€IbHbIE MMPEACTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XuUMHUYecKkas (opmysa, ypaBHEHHE XUMHUUYECKOM
peakiMu — TpH pEeHIeHUH Y4eOHBIX MO3HABAaTENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJICTIbHbIC IPEICTABICHUS JJIs BBISBICHUS XapaKTEPHbIX
NPU3HAKOB U3YYaEMbIX BEIIECTB U XMMUUECKUX PEaKLUH.

2) 0a30BbIe HcCJIeA0BaTeIbCKUE A1eHCTBUA:

BJIaJIETh OCHOBAaMHU METOJI0OB HAyYHOI'O MO3HAaHUS BEUIECTB U XUMHYECKHUX
peaKuuu;

(dbopMynupoBaTh LU U 3a/1a4H UCCIIeIOBAaHUs, HCTIOIb30BaTh IIOCTABJICHHBIC
U CaMOCTOSITEIbHO C(OPMYIUPOBAHHBIE BOIMPOCHI B KAaueCTBE HHCTPYMEHTA
NO3HAHUSA U OCHOBBI 111 (POPMUPOBAHUSA TUIOTE3BI M0 MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHUM;

BJIAJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUJITAHUPOBAHUSA W TMPOBEICHUS
YUEHUYECKHUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIOIATh 3a XOJ0M
IpoIecCa, CaMOCTOSITEIbHO MHPOTHO3UPOBATh €ro pe3yibTar, (HOPMYyIUpOBaTH
000011IEHHSI 1 BBIBOJIbI OTHOCUTEIBHO 10CTOBEPHOCTH PE3YIIBTATOB UCCIICTOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTUET O MPOIETAHHON PadboTeE;

npuoOperaTh OMNbIT YYEHUYECKOW MCCIEeIOBaTeNbCKOW U MPOEKTHOMU
JESTEIbHOCTH, MPOSIBISATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIbHOMY
MOUCKY METOJOB pEUICHUs NPaKTUUECKUX 3a7ady, MPUMEHEHHUIO Pa3JIUYHBIX
METO/I0B TIO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCSI B PA3NUYHBIX HCTOYHMKAX HHMopManuu (HAy4dHO-
NomyJsipHasl JIUTepaTypa XUMHUYECKOTO COJIepKaHMs, CHpaBOYHbIE MOCOOUS,
pecypcol MHTepHeTa), aHanu3upoBaTh UHOOPMAIIMIO PA3IUYHBIX BUIOB U (HopM
npeICcTaBJICHUS, KPUTUYECKU OIICHUBATh e JOCTOBEPHOCTH u
HEMPOTUBOPEUYNBOCTD;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3JIMYHBIE METOJIbI MIPU MOUCKE U
otOope wuH(OpMaIMK, HEOOXOJAMMOW JUIA BBIMOJHEHUS Y4EOHBIX 3ajad
OIPEIEIEHHOTO TUIIA,;

npuoOpeTaTh OMBIT HMCIOJIb30BaHUA WH(MOPMAIMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMUHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMAIbHYIO (OpMy  TpencTaBICHUS
uHbopMaIK (CXeMbl, TpaduKH, TUarpaMMbl, TaOJIULIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIH SI3bIK B KayecTBE CpeACTBa Mpu pabdore C
XUMUYECKON uHPOpMaNUel: NPUMEHATh MEKNpeaMeTHeie (pu3nueckue wu
MaTeMaTU4YECKNUEe) 3HaKU U CUMBOJIBI, (DOPMYJIIbI, a00pEeBUaTYphl, HOMEHKIIATYPY;
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HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'JAAHOCTH.

KomMMmyHuKaTHBHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eHCTBHUA:

3a/1aBaTh BOMIPOCHI 10 CYIIECTBY 00CYK1aeMOM TeMbI B X0I€ TUajIora u/wiu
JIUCKYCCHH, BBICKA3bIBATh UJ1eU, (POPMYIUPOBATH CBOU MIPEIJIOKEHUS
OTHOCUTEJIbHO BBITIOJIHEHHUSI ITPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C IPE3EHTAlMEH PE3yJbTAaTOB MO3HABATEIHLHOUN JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIIbHO WIIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJHEHUN
XUMHUYECKOTO AKCTIEPUMEHTA, TTPAKTUUECKON paboThl MO UCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peau3alii Y4eOHOT 0 MPOEKTa, U (OPMYJIMPOBATH BHIBOIbI
[0 pe3yJibTaram IMPOBEAEHHBIX UCCIEAOBAHUN MYTEM COTJIACOBAHUS TO3ULMK B
X0J1€ 00CYXJIeHUsI U 0OMEHa MHEHUSIMU.

PerynsituBHbIe YHUBepCcaJbHbIE YdeOHbIE AeiiCTBHUSA:

CaMOCTOSITEIbHO IIJIAHUPOBATH M OCYLIECTBIIATH CBOKO II03HABATENIBHYIO
JEATENbHOCTh, ONpeneisist €€ Lend M 3a1add, KOHTPOJMPOBaTh M IO Mepe
HEOOXOJAMMOCTU KOPPEKTHPOBATh MpEAJIaraéMblil aJrOPUTM JEUCTBUIA MpHU
BBIIIOJIHEHUU YYE€OHBIX M HCCIENOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3(pGEeKTUBHBIN CNOCO0 HMX pEUIeHUs C YYETOM IMOJIY4YEHHMs HOBBIX 3HAHHUHA O
BEILECTBAX U XUMHUYECKUX PEAKIUAX;

OCYILECTBJIATH CaMOKOHTPOJb JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U
CaMOOLICHKHU.

IHNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbI€ pe3ysIbTaThl OCBOEHUS MPOrPAMMBbI IO XUMUU Ha YIIIyOJEHHOM
YPOBHE Ha YPOBHE CpefHero oOIero o0pa3oBaHusl BKIIOYAIOT crienupuiec Kue
U1 y4eOHOT0 peaMeTa « XUMHUSD HayqHbIe 3HAHUS, YMEHHSI ¥ CTIOCOOBI IeHCTBUIA
10 OCBOEHMIO, MHTEPIPETAIMU U MTPEOOPA30BAHUIO 3HAHUM, BUIbI ACSITEIbHOCTU
10 MOJYYEHUIO HOBOTO 3HAaHUS M NPHMEHEHUIO 3HAHWW B PA3IMYHBIX y4EOHBIX
CUTYaIUsIX, a TAKKE B PEATIbHBIX KU3HEHHBIX CUTYAIUX, CBA3aHHBIX C XUMHEH. B
OporpaMMe MO XHWMHUU MPEIMETHbIE pe3yJbTaTbl MPEACTABICHbI 10 TroJaM
U3Y4YECHHUS.

10 KUJIACC
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[IpenmerHpie pe3yibTaTbl OCBOEHUA Kypca «OpraHuyeckas XuMUs»
OTPaKaKOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O MECTe U 3HAUEHUM OPTraHUYECKOU
XUMUU B CUCTEME €CTECTBEHHBIX HayK U €€ pojM B 00ECTeYeHUU YCTOWYUBOTO
Pa3BUTHS YEJOBEUECTBA B PELICHNUHU ITPOOJIEM IKOJIOTUYECKOM, SJHEPTETUUECKON U
NUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUILIMHBI, CO3JaHUM HOBBIX MaTEpHAaJIOB,
HOBBIX UCTOYHHUKOB DHEPTUH, B obecriedyeHnU PalMOHAIILHOTO
OPHUPOIOTIOIL30BaHNs, B (OPMHUPOBAHUN MHUPOBO33PEHUA M OOIICH KYJIbTYpbI
YeNIOBeKa, a TaKXKE DKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JJ0POBBIO U IPUPOJHOM CPELE;

BJIQJICHUE  CUCTEMOW  XMMHMYECKHX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAr ArOIIME MOHATHS — XUMUYECKUM 3JIEMEHT, aTOM, SIPO U JIEKTPOHHAs
o0oj0uka aroma, S-, P-, 0-aToMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMA aTroMma, TuOpuAu3alus arOMHbIX oOpOuTaiell, HOH, MOJIEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTETIEHb OKUCIJICHUS, XUMUYECKasl CBA3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00BEM, YTIIEpOAHBINA CKENET, (PYHKIMOHAIbHAS
rpymmna, paauKkal, CTPYKTypHble GopMyibl (pa3BEPHYThIE, COKpAIEHHbIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHAas M NPOCTPAHCTBEHHas (reomMeTrpuyeckas,
ONTUYECKasl), W30MEpPbI, T'OMOJIOTUYECKUN PsAJ, TOMOJOTH, YIJIEBOJOPOIbI,
KHCJIOPOJI- M a30TCOAEPKAIIME OPTAaHUYECKUE COECANHEHUSI, MOHOMED, MOJMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEAUHEHUS, TEOPUH, 3AKOHBI
(mepuoanueckuit 3akon JI. W. MenneneeBa, Teopusi CTPOEHHUS] OPTaHUYECKHUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHUS] MacChl BELIECTB, 3aKOH COXPAHECHHUS
U TpEeBpallieHUs DHEPTUM MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUAN A3BIK XUMHH, MUPOBO33PECHUECKNE 3HAHUS, JICKAIIME B OCHOBE
MOHMMAHUS PUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SABJICHHI; PEICTABICHHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIHi, TEPMOJMHAMHUYECKHX W KHUHETUYECKHUX
3aKOHOMEPHOCTSAX MX NPOTEKaHMs!, O B3AUMHOM BIIMSIHUM AaTOMOB Y T'PYIIIT aTOMOB
B MOJIEKyJaX (MHIYKTUBHBIN U Me30MepHbIi dddektsr, opuentantsl | u |l pona);
(aKTOJIOTMUECKUE CBEICHUS O CBOICTBAX, COCTaBE, MOJYYEHUH U O€30MaCHOM
UCIIOJIb30BaHUHM BAXKHEUIIMX OPTraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOU
NESTEIbHOCTU  4YeNIOBEKa, OOIIMX  HAayYyHbIX MPUHIUIAX  XUMHYECKOTO
POU3BO/ICTBA (HA MIPUMEpPE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(hopMHUPOBAHHOCTh YMEHHWM: BBISBISTH XapaKTEepHbIC MPU3HAKKU MOHSATHUH,
YCTaHaBJIMBaTh MX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA MIPU
OIIMCaHUM COCTaBa, CTPOCHHS U CBOMCTB OPTaHUYECKUX COECTUHEHUM;

c(hopMUPOBAHHOCTH YMEHHIA:
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UCIIOJIb30BaTh XMMUUECKYI0 CUMBOJIMKY JIJII COCTABIIEHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (POPMYI OPTaHUIECKUX
BELIECTB;

COCTaBJISITh YPABHEHUS XMMHUYECKUX PEAKUUN U PAaCKpPbIBATH MX CYHIIHOCTD:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKLIUK  MOCPEICTBOM  COCTAaBJICHUS
AIIEKTPOHHOTO OajlaHca »ATUX PEaKLUMid, pPEeaKIuii HOHHOrO0 OOMEHa MyTEéM
COCTaBJICHUS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHU;

M3TrOTaBIMBaTh MOJIEIN MOJIEKYJI OPTaHUYECKHUX BEILECTB I WUIIOCTPALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMSI;

c(hOpMHUPOBAHHOCTh YMEHHIA: YCTAHABIMBATH MPUHAJICKHOCTh M3y4EHHBIX
OpPraHMYEeCKHX BELIECTB IO HUX COCTaBy U CTPOCHUID K OMNPEACIEHHOMY
KJaccy/Tpynne COEOUHEHMH, JaBaTh MM Ha3BaHUS [0 CHCTEMATUYECKOU
HomeHknarype (IUPAC) u npuBOAWTh TPUBHAIBHBIC HAa3BaHUS I OTACIbHBIX
npencTaBUTeNe OpPraHMYeCKUX BELIECTB (3TWUJICH, aleTHIEH, TOJIYOJ, TIULEPUH,
ATUJICHTJIMKOJIb, (peHos, (opManbaerui, aueTalbIeruj, aieToH, MypaBbUHAas
KHCJIOTA, YKCYCHAs KUCJIOTa, CTEApUHOBAsI, OJIECMHOBAS, MAJIbMUTUHOBAS KUCJIOTHI,
[JIMLMH, alaHuH, MalbT03a, (PPYKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U APYTHUE);

C(hOpMHUPOBAHHOCTh YMEHHUSI OMNPEACISATh BHUJA XUMHUYECKOM CBA3U B
OpPraHMYEeCKUX COEIMHEHUSAX (KOBAJICHTHAas W HWOHHAs CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

C(hOpMHUPOBAHHOCTh YMEHMSI MPUMEHATH TMOJIOKEHUS TEOPUU CTPOEHUS
oprannyeckux BemectB A. M. bytnepoBa /11 00bsiCHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

C(hopMHUPOBAHHOCTh  yYMEHUW  XapakTepU30BaTb COCTaB, CTPOCHMUE,
busnueckue W XMMHUYECKUE CBOWMCTBA TUIMYHBIX MPEICTABUTEICH Pa3IMUHBIX
KJIACCOB OPTAaHUYECKHUX BEIECTB: AJIKAHOB, IIUKJIOAJIKAHOB, AJIKEHOB, alKa/IMCHOB,
aJIKKHOB, AapOMATUYECKUX YTJEBOJIOPOJOB, CIUPTOB, albJECTHUI0OB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U CIOKHBIX 3(UPOB, KUPOB, HUTPOCOCTUHEHUHN U
aMUHOB, AMUHOKHUCJIOT, O€JKOB, YrieBoJOB (MOHO-, JAU- U MOJHCAXapHuaoB),
WUTIOCTPUPOBAaTh ~ TEHETHMUECKYI0  CBA3b  MEXIY HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKHX PpEAKUUHA C HCMOJb30BAHUEM CTPYKTYPHBIX
opmyu,

c(hopMHUPOBAHHOCTh YMEHHUSI TMOATBEP)KIAaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPraHUUeCKUX COSTUHEHUH OT
KPaTHOCTH U TUIIA KOBAJICHTHOM CBSI3H (O- U T-CBSI3M), B3aUMHOTO BIIUSTHUS aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;
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c(hopMHUPOBAHHOCTH YMEHUS XapaKTEPHU30BaTh UCTOYHUKH YTIICBOOPOTHOTO
ChIpbs (He(dTh, NPUPOAHBIM Ta3, YroJjib), CHOCOOBI €ro TmepepadoTKu W
MPaKTUYECKOE MPUMEHEHHUE MTPOYKTOB MEepepadoOTKH;

c(hopMHUPOBAHHOCTH BJIAJCHUSI CUCTEMOW 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJ1ax TMO3HaHWsI — HaOJIOICHUH, U3MEPEHUH, MOJICTIMPOBAHUH, YKCIIEPUMEHTE
(peabHOM U MBICJICHHOM) U YMEHUS IPUMEHSThH 9TH 3HAHUS;

c(hopMHUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIE  OTIEpaIu
MBICJIUTEILHON JIESITEIbHOCTH — aHalM3 M CHUHTE3, CpaBHEHUE, 0000IICHHE,
CHUCTEMAaTU3alMI0, BBISBJICHUE MPUUYUHHO-CJICICTBEHHBIX CBSI3EH — JJIsl U3yUEHUs
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hopMUPOBAHHOCTh YMEHMIA: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHU U C
MOHATUSIMUA U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JJIs
0oJiee OCO3HAHHOTO TMOHUMAaHUSl CYIIHOCTH MaTepUAIbHOTO €IMHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO0 OPraHUYECKOW XMUMUU JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUM, UMEIOIINX €CTECTBEHHO -HAYYHYIO IPUPOTY;

C(hOpMUPOBAHHOCTH YMEHHUMN: TMPOBOAUTH PACUYETHI MO XUMHUYECKUM
dbopMysiaM U YpaBHEHUSIM XHUMHUECKUX PEAKIMI ¢ UCIIOIb30BAHUEM (PU3UUECKUX
BeIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI 110 HAXOXKICHUKD XUMUYECKOU
dbopMyJIbl BelIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJIIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, TNIOTHOCTU ra3000Pa3HBIX BEIIECTB;

c(hopMuUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AaHATM3UPOBATh U OIIEHUBATH
C TO3MIHUH DKOJIOTMUYCCKOM OE30MacCHOCTH IIOCJICACTBUS OBITOBOM U
MIPOM3BOJICTBEHHON JEATEIHPHOCTH YEJIOBEKa, CBSI3aHHOW ¢ TiepepaboTKoM
BEIIIECTB, UCIIOJIb30BATh MOJyUCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH;

c(hopMUPOBAHHOCTh YMEHHM: CAMOCTOSTEILHO TUIAHUPOBATH U MPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (TIOJIydeHHE M H3YYCHHE CBOWCTB OPraHUYECKHX
BCILIECTB, KAYECTBEHHBIC PEAKIMMU YIJIEBOJOPOJOB PA3JIUYHBIX KJIacCOB U
KUCJIOPOJCOAEPKAIMX OPTAaHUYECKUX BEILIECTB, PEIICHUE IKCIEPUMEHTATLHBIX
3a7a4 TI0 PACMO3HABAHMIO OPTAHMYECKUX BEIIECTB) C COOJIIOJICHHEM IMPaBUII
0e30MmacHOro OOpallleHus] C BEIIECTBAMU W JJA0OPaTOPHBIM 00O0pPYIOBaHUEM,
dbopMymupoBaTh IElb HWCCICAOBAHUSA, NPEACTABIATH B pa3IMuHOU dopme
pe3yNbTaThl KCTIEPUMEHTA, AHATM3UPOBATh U OLICHUBATh X JJOCTOBEPHOCTS;

c(hopMUPOBAHHOCTH YMEHHUIA:

COO0JII0/1aTh TIPaBUJIA SKOJIOTHYECKH I1eIecCO00pa3HOT0 MOBEACHUS B OBITY U
TPYAOBOM AEATEILHOCTU B IIEJISIX COXPAHEHUSI CBOErO 3JI0POBBS, OKPYXKaIOIIEH
MIPUPOTHOM CPEIBI U JOCTUKEHUS €€ YCTOMYMBOTO PA3BUTHS;
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OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JCHCTBHUSI HAa MUBbIE OPTaHU3MBbI
OIpeeIEHHBIX OpTaHUYECKUX BEIIECTB, MOHUMAas cMbIC noka3arens [1J1K;

aHAJIM3UPOBATH 1EIECO00PA3HOCTh MPUMEHEHUSI OPTAHUYECKHUX BEIICCTB B
MPOMBIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHUSI PUCK-TI0J1b34;

c(hopMHUPOBAHHOCTh YMEHHWH: OCYIIECTBIATH IIEICHANPABICHHBIM TIOUCK
XUMHUYECKON MHPOPMALIMU B PA3JIMYHBIX UCTOYHUKAX (HAayyHasl U yueOHO-Hay4YHas
JauTeparypa, cpencTBa MaccoBoi nHbopmaruu, MHTepHET 1 Apyrue), KpUTUIeCKH
aHAJIM3UPOBATh XUMHUYECKYI0 WH(POPMAIHIO, epepadbaTbiBaTh €€ U UCIIOIh30BaTh
B COOTBETCTBHHM C MOCTABJIICHHON y4eOHOM 3a1auei.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHMSI Kypca «OOmass M HeopraHuyeckas
XUMUS» OTPAKAIOT:

c(hopMUPOBAHHOCTH TPEACTABICHUI: O MaTEpPUAILHOM €IUHCTBE MUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTH SIBJICHUWA MPUPOJbI, O MECTE W 3HAUECHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAayK U €€ POJM B 00ECTCUCHUH YCTONYMBOTO
pa3BUTHSI, B PEUICHUM TPOOJIEM H5KOJIOTHYECKOM, SHEPreTUUECKOW U IMUILIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JJaHUA HOBBIX MaTEpHUAIOB, HOBBIX
MCTOYHHUKOB PHEPTUU, B 00ECTICUCHUN PAIlMOHAIILHOTO MPUPOOIIOIH30BaHMUS, B
GbopMHUpPOBAaHMM MHUPOBO33PEHUST W OOIIEH KyJbTyphl YEJOBEKa, a TaKxKe
HKOJIOTUYECKU O00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBIO U MPUPOJTHOM
cpere;

BJIAJICHUE CUCTEMOM  XHMHUYECKHMX  3HAHHWM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArAOIINE TIOHATUS — XWUMHYECKUU DJJIEMEHT, aToM, SJApO aroMa,
U30TOIIBI, DJICKTPOHHAs 000J10YKa aTOMa, S-, P-, 0-aToMHbIE OPOUTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHUSI aroMa, THOpHUIW3aIus aTOMHBIX OpOuTasieh, HMOH,
MOJIEKYJIa, BJEHTHOCTh, JJICKTPOOTPHULATEIBLHOCTh, CTENEHb OKHUCJICHHUS,
XUMUYECKass CBs3b (KOBAJICHTHAs, HWOHHAs, METAUIMYECKas, BOJOPOJHAs),
KpUCTAUIMUECKAS] PpEMETKa, XHMHUYECKas pEaklusi, pacTBOP, AJICKTPOJMTHI,
HEAJICKTPOJIUThI, DJIEKTPOJMTUYECKAsT JAUCCOLMALMS, CTENEeHb JUCCOIMAIINH,
BOJIOPOJIHBIM TOKa3aTeib, OKHUCJIUTEIh, BOCCTAHOBUTEb, TEIJIOBOW 3(deKT
XUMHUYECKOU pEeaKIuu, CKOPOCTh XUMHUUECKOU PEAKINH, XUMHUECKOE PABHOBECHUE;
TEOPUU W 3aKOHBI (TCOPHS AIEKTPOJUTHICCKON IHCCOIMAINN, TIEPHUOINYECKUAN
3akoH JI.M. MenzaeneeBa, 3aKOH COXpAaHEHUS MaCChl BEUIECTB, 3AKOH COXPAHEHHUS U
MIPEBPAICHHUS SHEPTUHU TPU XUMHUYECKHUX PEAKITUAX, 3aKOH MMOCTOSTHCTBA COCTaBa
BEIIIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XUMUH, MHPOBO33PCHUYECKUE 3HAHUS, JISKAllMeé B OCHOBE TOHUMAaHUS
NPUYMHHOCTM U CUCTEMHOCTHM  XUMHUYECKHUX  SIBJICHUM; COBPEMEHHBIC
MPEICTaBJICHUSI O CTPOEHUHU BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJMOJICKYJISIPHOM YPOBHSIX;, TPEIACTABIICHUS O MEXaHU3MaX XHUMHYECKUX
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peakuuii, TEPMOJMHAMMYECKHX M KHHETHYECKHMX 3aKOHOMEPHOCTIX HX
IIPOTEKAaHUsA, 0 XMMUYECKOM PAaBHOBECUH, PACTBOPAX U IHUCIEPCHBIX CUCTEMAX;
(daxkToNIOrNUecKue CBEACHHUS O CBOWCTBAX, COCTABE, MOJYYEHUU M 0€30MacHOM
UCIIOJIb30BAaHUH BKHEUIMX HEOPTaHWYECKUX BEIECTB B OBITY M MPAKTUYECKOMN
NEeSITeTbHOCTH  YeJOBEeKa, OOIMX HAayyHBIX MPUHIUMNAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTepHbIE MPHU3HAKU MOHSATHUH,
YCTaHaBJIMBAaTh WX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUSA IIPU
ONMCAHNN HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS HCIIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY JIJISI
cocTaBieHUs (QOpMyn BeUIECTB U ypPaBHEHUH XUMUYECKHX  pEaKLUH,
cuctemaruaeckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c(hopMHUPOBAHHOCTh YMEHHUS ONPEALIISATh BAIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX 3JIEMEHTOB B COCAMHEHUSAX, BUJI XUMUUYECKOU CBSA3U (KOBAJICHTHAS,
VMOHHAsl, METaUIM4YecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON pEETKU
KOHKPETHOTO BEIIECTBA;

c(hopMHUPOBAHHOCTh YMEHUSI OOBSICHATDh 3aBUCUMOCTb CBOMCTB BEUIECTB OT
BUJa XMMHUYECKON CBSI3M M THUMNA KPUCTAUIMYECKOW pemeETky, OOMEHHBIH u
JIOHOPHO-AKILIEITOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBA3H;

C(hOpMHUPOBAHHOCTh ~ YMEHMI:  KJIACCHUPUIMPOBATh:  HEOPTaHUYECKUE
BEIIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKLIMHU IO PA3JIMYHBIM NPU3HAKAM (UUCITY
U COCTaBy pEarupyrolyXx BELIECTB, TEIUIOBOMY 3((deKTy peakiuu, U3MEHEHUIO
CTEMEHENH OKHUCIIEHHUSI JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karaiud3aropa |
JpYyTHUE); CAaMOCTOSTEIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JJIs KJIACCUPHUKAIIH
M3Yy4YaeMBbIX BEIIECTB U XUMUYECKHUX PEAKLINN;

c(hopMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICJI EPUOAUUECKOTr0 3akoHa /1.
W. MenpeneeBa u J1eMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOLLYIO, 00BACHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

C(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHYECKMX 3JEMEHTOB NEPBOTO—YETBEPTOTO MEPUOIOB
Ilepuognueckorn  cuctembr  JI.M. Meneneena, WCTIOJIb3Yd  TOHATUS
«IHEPreTUYECKHE YPOBHM», «IHEPTETHYECKUE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTETHUECKUE COCTOSIHHS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMUYECKHUX IJIEMEHTOB M UX
COENMHEHUM II0 Tnepuonam u rpymmaMm Ilepuonnueckon cucremsr [l W
MeunneneeBa, BaICHTHbIE BO3MOXKHOCTHA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX 3JICKTPOHHBIX 000JI0YEK;
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c(hopMHUPOBAHHOCTh yMEHHUMU: XapaKTepu3oBaTh (OMHUCHIBAThH) OOIIHE
XUMUYECKUE CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOJITBEPKIATh
CYILLIECTBOBAHUE T'€HETUYECKOW CBA3U MEXKIY HEOPraHMYECKUMH BELIECTBAMH C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH;

C(hOpMHUPOBAHHOCTh YMEHHSI PaCKpPhIBaTh CYIIHOCTh: OKHCJIMTEIHHO -
BOCCTaHOBUTEJbHBIX PEAKIUI MMOCPECTBOM COCTABIIEHUS DJIEKTPOHHOTO OajlaHCca
ITHX PEaKIWh; peakiuid MOHHOTO OOMEHa MyTEM COCTaBICHHUS WX TOJHBIX U
COKpPAIIEHHBIX  MOHHBIX  YPaBHEHMM; pEakUMd  THUAPOJM3A;  PEaKUUN
KOMIIJICKCO0Opa3oBaHus (Ha MpUMEPE THIPOKCOKOMIUIEKCOB ITUHKA M aJTFOMUHKA );

Cc(hOpMHUPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTU NPOTEKAHHS
XUMUYECKUX PEAKIMI ¢ y4€TOM HUX DHEPTreTUYECKUX XapaKTEPUCTUK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMUYECKOW PEAKIMM B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bhakToOpOB, a TAKXKE XapaAKTEP CMEIICHUSI XUMUYECKOTO PABHOBECHS IO/ BIMSTHUEM
BHEIIHUX Bo3aencTBuil (mpuHuun Jle [larense);

C(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaThb XUMHUUYECKUE PEaAKIIUU,
JeXallMe B OCHOBE IMPOMBIIUICHHOIO TOJIyYE€HUSI CEpHOW KHUCJIOThI, aMMHUAKa,
oOlMe Hay4yHbI€ NPUHLMUIBI XUMHUYECKUX MPOU3BOJICTB; LENECOOOPA3ZHOCTD
NPUMEHEHHUsS HEOPraHMYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKHU
3pEHUs COOTHOLLIEHUS PUCK-TIONb3a;

C(hopMHUPOBAHHOCTh BIIQJICHUS CUCTEMOM 3HAHUM O METOJaX Hay4YHOIO
MO3HAHUA SIBJICHUM TOpUpOAbl — HAOMIOJEHUe, W3MEpPEHHE, MOJEIMPOBaHUE,
HKCTIEPUMEHT (peanbHbI U MBICJIICHHBI ), UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUS NPUMEHSTh 3TU 3HAHUS [IPU SKCTIEPUMEHTAIbHOM UCCJIEI0OBAaHUM BEIIECTB
U g OOBACHEHHMS] XMMHUYECKHX SIBJICHHM, MMEIOIIMX MECTO B TPHUPOJIE,
NPaKTUUYECKOM AESITEIbHOCTU Y€JI0BEKa U B IOBCETHEBHOM KU3HU;

c(hopMHUPOBAHHOCTH YMEHHUS BBIABIATh B3aUMOCBSI3b XUMUUYECKUX 3HAHUMH C
MNOHATUSIMU U TPEJICTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jiee 0CO3HAHHOTO MOHUMAHHUS MAaTePUAILHOTO €IMHCTBA MUPA;

c(hopMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH pACUETHI: C HCIOJIb30BAHUEM
MOHSATUN «MaccoBasi A0Jis1 BEUIECTBA B PACTBOPE» U «MOJISIPHAsE KOHIICHTPAIUs»;
Macchl BellecTBa Wi 00bEMa ra3a 1o M3BECTHOMY KOJMYECTBY BEILIECTBA, MAcce
Wik 00bEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOTO (ddekra
peaKkiyu; 3HaYEHUs BOJOPOJHOTO IMOKa3aTeNsi pacTBOPOB KUCIOT M IIEloYeH ¢
W3BECTHOM CTEMEHbIO JUCCOIMAIMKM; Macchl (00bEMa, KOJIMYECTBa BEIECTBA)
NPOAYKTa PEaKIu, €CJIU OJIHO U3 MCXOJHBIX BEIIECTB JaHO B BUJE PacTBOpa C
OTpeaeIEHHON MacCOBOM J0Jei pacTBOPEHHOTO BEIIECTBA MM JAHO B M30BITKE
(MMeeT mpHMecH); OJM BBIXOJA MPOAYKTa PEaKIHH;,; OOBEMHBIX OTHOIICHHUI
ra3os;
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c(hopMHUPOBAHHOCTh YMEHHIA: CAaMOCTOSTENLHO IUIAHUPOBATh M MPOBOJIUTH
XAMHYECKUN  OKCTIEpUMEHT  (IIPOBEACHHE  peaKmuii HOHHOTO  OOMEHa,
MOJTBEPKIECHUE KAYECTBEHHOT O COCTaBa HEOPTaHMYECKHUX BEIIECTB, OMPEACICHUE
Cpelbl pPacTBOPOB BEUIECTB C MOMOIIbI) HWHIAMKATOPOB, H3YYEHUE BIUSHUS
pasmM4HBIX  (AaKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIUU, pEIICHUEe
ASKCIEPUMEHTAILHBIX 3a7ad 1o TemMaM «Meramuib»y u  «Hemeramib») ¢
cOOJTIOICHHEM TIpaBHII 0€30MMaCHOTO 0OpAaIleHHs C BEIIECTBAMHU U JJaOOpaTOPHBIM
obopynoBanueMm, (GOPMYIHPOBATH I1I€db HCCJCIOBAHUSA, TMPEACTABIATH B
pasnmuaHON GopmMe pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh U OICHUBATh HX
JIOCTOBEPHOCTH;

c(hopMuUpPOBAHHOCTh YMEHHUI: COOJII0IaTh MTPABUJIA [TOJI30BAHUS XUMUY €CKOM
nocyaod u jaboparopHbIM 00OpyAOBaHHMEM, OOpalleHUs C BEHIECTBAMU B
COOTBETCTBUU C HMHCTPYKIUSIMHU TIO BBIMOJHEHHUIO J1a00OPATOPHBIX XUMHYECKHUX
OTIBITOB, HYKOJIOTUYECKHU IIEJIECOO00PA3HOT0 TOBENAEHUS B OBITY W TPYIOBOU
JEATEILHOCTH B LIESIX COXPAHEHUSI CBOETO 3J0POBbSI, OKPYKAIOIIEH TPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YyCTOMYMBOrO pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCUYECKOTO JCHCTBUS Ha KUBbIC OPTAaHU3MbI OIPECIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMbIc nokazarens [1J1K;

C(hopMUPOBAHHOCTh YMEHHUMN: OCYIICCTBIIATH IICJICHANIPABICHHBIM TOUCK
XUMUYECKO MHGOPMAIIMY B Pa3IMUHBIX UCTOY HUKAX (HaydyHast U yueOHO-HaydHast
JUTEpaTypa, CpeacTBa MaccoBoM nHpopmaruu, MHTEpHET U 1pyrue), KpUTHIECKH
aHAJIM3UPOBATH XUMUYECKYI0 MH(pOpMaIUIo, riepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTABJICHHON y4eOHOM 3a1auei.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieioB U TeM (¢ poBbIe)
Kontpoabhubie | IlpakTnueckue
n/n NporpaMMbl Bcero o0pa3oBare/bHbIC
padoThbI padoTbI
pecypcebl
Paznen 1. TeopeTnueckue 0CHOBbI OPraHu4e CKOM XUMHUH
IIpenqmeTr opranndeckod XuMuu. Teopus
P P P gy ; http://schook-
: CTPOEHUSI OPraHUYECKUX COeqUHEHU A. M. collection.edu.ru
byrneposa
HUroro no pazneny 8
Pazneu 2. Yraesoaopoasl
21 [IpenenbHbIE YIIIEBOAOPOIBI — aJKaAHBI, 5 http://school-
' LMKIOAKAHbI collection.edu.ru
99 HenpenenbHble yriueBOgOpPOABL: aJIKEHBI, 14 1 http://school-
' AJIKAIUEHBI, ATKAHBI collection.edu.ru
53 A ( ) 8 http://school-
. OMAaTHUYECKHE YITIEBOIOPO, ape .
POMATHH YIICBOHOPOART (apeHET collection.edu.ru
54 [IpupoaHbIe KCTOYHUKHU YITIEBOIOPOIOB U UX 4 http://school-
' nepepaboTKa collection.edu.ru
http://school-
2.5 ["amoreHnpon3BoAHBIE YIIIEBOAOPOIOB 4 1 collection.edu.ru
Hroro 1o paznery 35
Paznea 3. Kuciopoacoaepkanme opranudeckue coeJxHe HUS
3.1 Cnuptel. Denon 11 1 http://school-
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collection.edu.ru

KapOoHuIIbHBIE COeTUHEHUSI: aTbICTUIBI U

http://school-

3.2 keToHbl. KapOoHoBbIe KHCITOTHI. CIIOKHBIE 21 collection.edu.ru
a¢upsl. XKupbl
http://school-
3.3 VreBoasl 9 _u
collection.edu.ru
Hroro no pazneny 41
Paszneu 4. AzoTcoaepkanme OpraHu4ecKue coeJIrMHe HUsl
http://school-
41 AMUHBI. AMUHOKHCIIOTHI. benku 12 _L
collection.edu.ru
Hroro mo pazneny 12
Pa3neu 5. BoicokomoJieKyasipHbIe COeIMHEe HUSI
http://school-
5.1 BricokoMonekyssipHble COeAMHEHUS 6 :
collection.edu.ru
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

HanMeHoBaHMe pa3ieJioB U TeM

KoaunuyecTBo 4acoB

JuieKTpoHHbIE (U poBbHIE)

Ne i/ Konrpoasusie | IIpakTuyeckue
NporpaMMbl Bcero o0pa3oBaTeJbHbIE peCcypchl
padoThI padoThI
Paznen 1. TeopeTnyeckne 0CHOBbI XUMHMH
Crpoenue atoMa. [leproauueckuil 3aKoH http://school-collection.edu.ru
1.1 u [leprnonnueckas cucteMa XMMHUUYECKUX 9
anemenToB JI. . MenneneeBa
19 Crtpoenue BemectBa. MHoroobpasue 1 1 http://school-collection.edu.ru
' BEIIECTB
1.3 XUMUYECKHE PEAKIIUH 19 1 3 http://school-collection.edu.ru
Hrtoro 1o pasnery 39
Pa3neu 2. Heoprannueckasi Xumust
2.1 Hemeramnbr 31 http://school-collection.edu.ru
2.2 Merauisi 23 http://school-collection.edu.ru
Hroro no pazneny 54
Paznen 3. Xumusi M )KU3Hb
3.1 METO/IEL OSHAHILA & XMMHH. RAMILS H 9 http://school-collection.edu.ru
KHU3HD
Uroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YYEHUKA

» Xumusi, 10 xknacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.W., JIpo3nos
A.A., Jlyaun B.B.; mox penaknueii Jiyauna B.B., O6miecTBo ¢ orpaHndeHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe 06111ecTBO «3/1aTenbCcTBO
«IIpocBemeHue»

* Xumus, 11 knacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3nos A.A., Jlynun
B.B.; noxa penaknueii JIyannaa B.B., O6miecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AktinonepHoe o6111ecTBO «3/1aTenbCcTBO
«IIpocBemenue»

METOJIUYECKHUE MATEPHAJIbI 1JIS1 YUUTEJIA

Mertoanueckoe mocobue k yaueOnunky B. B. Epemuna, H. E. Ky3smenko, A. A.

Hpo3nosa, B. B. Jlynnna «Xumus. Yriay0sieHHbIH ypoBeHb. 11 knacey»:

metoaudeckoe mocooue/B. B. Epemun, A. A. Jlpo3nos, . B. Epemuna, H. B.

Bonkosa, H. B. @upcrona, 3. 10. Kepumos. — M.: JIpoda, 2023.
HMU®POBBIE ObPA3OBATEJIBHBIE PECYPCBI UPECYPCBICETH
UHTEPHET

http://school-collection.edu.ru - Equnast kosmekiust mudpoBbIX

00pa3oBaTENbHBIX PECYPCOB

Sdamgia.ru — o0pa3oBarenbHbIN MOPTAaJI /IS TOATOTOBKH K 9K3aMCHAM:

https://sdamgia.ru/
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